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Tin: UNI INKS} TIES TILL i 

V F. RY little light hns been thrown on the future of Oxford 
and Cambiidg*' bv the discussions in the House of 1 
Commons last week and this week. Harassed as they are ! 
by the difficulties of the 1*1 astern question, our legislators 
could not, perhaps, be expected to devote serious thought 
to the fortunes of higher education in England. but as Mr. 
KnatchbulbHuge r sen said, the debate was u certainly more 
mited to the debating societies of Oxford and Cambridge 
linn to the atena of the Mouse of Commons.” Lord F. 
Hervey, who opened if, bad little weightier to remark 
than that Mr. Grant Duff* was “ no doubt a very learned 
and superior person/’ and Mr. Grant Duffs chief contri- 
bution was the venerable witticism that Lord F. Hervey 
ought to be can led round the country by himself and 
other advanced reformers, as **' the shocking example” of 
the results of the present system. Mr. Trevelyan delighted 
the House and the country by the amusing patriotic 
si aliment that “ It v/ould not be possible to find in any 
European University forty mathematicians equal to the 
Wranglers in the Cambridge Mathematical Tripos, or 
twenty classical scholars to compare with those who 
stood first in the Classical Tripos at Cambridge or in the 
School of Li/s nr Humaniores at Oxford;” and with 
an equally cheerful indifference to the facts Mr. Lowe 
replied that the teaching of the Universities was <f simply 
disgraceful.” When we add that there was much dispute 
whether the glories of Lord Macaulay, who was not 4i n 
resident fellow of Trinity College, Cambridge,” should be 
credited to that University, and that Sir William Har- 
court was delighted to hear that an overworked judge 
like Sir Alexander Cockburn could find time, in spite of 
his work, to undertake the arduous office of chairman 
which would require the “ constant and daily attention of 
one having entire and absolute leisure,” we sum up most 
of what was interesting and novel in the discussion before 
&Qing into Committee. 

. 0n two 1 ucstion *» however, which are of speculative 
importance, muc h incidental light was thrown. The 1 
tu gives large enabling powers to the Commissioners, and i 
Vot. xvi. —No. 39a 


although, as u An Oxford Man ” pointed cut in Nature 
(vol. xv., p. 39 j;, it is very doubtful whether large reforms 
can be effected even on the initiative of a strong-willed 
1 and clear-headed Commission ; it is perfectly certain that 
little or nothing can be done if the Commissioners are 
feeble and without origination. In their preparation of 
schemes for each of the torty colleges they are to be asso- 
ciated with three residents from the college itself, and it 
is only from the colleges that they can get money to effect 
i any reforms. It is important therefore to understand 
what are the views ot the Government with regard to the 
reforms which are practical or possible, because it is to 
advance there views that the Commissions have been 
selected. Afterwards, everything depends on the Com- 
missioners themselves, on the spirit in which they have , 
undertaken their task, and on the diligence, ability, and j 
discretion with which they are likely to execute it. '> 

The Opposition offered no formal objection to any of* 
the names proposed by the Government, but they sug- 
gested the addition of three names to the Oxford and o' 
t'vo names to the Cambridge list. For Oxford they 
proposed Prof. BaMholomew Price, Prof. Huxley, and 
Prof. Max M filler, and for Cambridge Dr. Bateson, the 
master of St. John’s College, and Dr. Hooker, the presi- 
dent of the Royal Society. The addition of these names 
would have greatly strengthened the Commissions, and 
those who are anxious to see the Universities question 
treated in a generous spirit and with a wide knowledge 
of the subject might have been reasonably hopeful of 
good results. To our mind it is. a fatal objection to the 
Commissioners as they stand that they include no mem- 
bers who are .not alumni of the Universities on which they 
are to sit. Prof. Huxley and Dr. Hooker would have been 
of the utmost service, because they would have approached 
University questions from the point of view of men whose 
lives have been spent outside the Universities. It is 
certainly important for the Commissioners to have a prac- 
tical acquaintance with working details, but that would 
surely have been sufficiently guaranteed by the presence of 
nine University men on each Commission even though one 
outsider had been added to each. Prof. Huxley has sat 
on the Scotch Universities Commission, and has had the 
largest experience of teaching at unrestricted institutions 
like the School of Mines and South Kensington. Dr* 
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Hooker and he would have strengthened the hands of 
those who wish to see science represented in our higher 
education, and the addition of their names would cer- 
tainly not have upset the balance of the Commission, as 
Prof. Price, Dr. Bateson, and Prof. Max Muller, would 
have adequately maintained the interests of the older 
studies. Surely, when we are setting about the reform of 
our universities, wc want all available information about 
the systems of foreign countries, and Prof. Max Muller 
could have told the Commissioners many things they 
have not learnt from their- own experience of Oxford and 
Cambridge. The refusal of the Government to add any 
names to the original list was an unfortunate sign of the , 
spiiit in which they have framed it, and of the attitude 
in which the Commissioners will face the problems before 
them. Ministers were successful, but their majorities were 
so small as to show that the sense of the few members who 
will not consent as partisans to vote on such questions was 
decidedly against them. They carried their point by if, 
34, 24, 26, 32 votes on the successive divisions. After 
their success nobody will care much what becomes of a 
bill which is meant to change as little as possible, when 
every crevice that could let m light from the outside 
world is carefully stopped against it. 

The speech of the Secretary of YV ar, who is Member 
for the University of Oxford, and the general tone of the 
debate, dearly confirm these anticipations. There will 
be a slight restriction of the “ \nm fellowships, 0 the new 
Government name for the “idle fellowships* of Lord 
Salisbury. There will not be a great extension of the pro- 
fessoriate, provision even having been made for the amalga- 
mation of several professorships into one. Some money- - 
c per cent, from some colleges, 10 per cent, from others, 
nothing perhaps from a third class— will be taken from 
the colleges for university purposes. There is a provision 
<« for the extension, .not for the suppression,*’ of scholar- 
ship Only the superfluities of the colleges are to go to 
the* University, and Mr. Hardy has never had but one 
opinion on “what some people called the endowment of 
research." He did not state that opinion so frankly as 
Mr. Trevelyan, but there was little doubt from the lone of 
his remarks that it was substantially the same 


recklessness and folly. Nobody in his senses wants such 
a thing. The real note of despair in the whole debate 
is that Oxford and Cambridge wish to be let alone, and 
Oxford and Cambridge men in the House are determined 
that they shall be let alone to consider every question as 
it comes up from the mere local point of view of Oxford 
and Cambridge. The jealous exclusion of outsiders is 
the surest proof of the intention of the framers of the bill 
and the clearest prophecy of its issues. 

The Committee made no real alterations in the bill. 
There was a desperate attempt to maim it by striking out 
even the possibility of endowments for research. It was 
resisted and defeated by an overwhelming majority. Mr. 
Hardy said “the noble lord and the hon. gentleman 
seemed to be under the apprehension that if research 
were brought into the University education would be 
driven out. On the contrary, he held that no teaching 
could be successful that was not founded on the most 
minute research. There were, no doubt, many subject's 
of research which by their nature were not lucrative to 
those who prosecuted them but the prosecution of which 
was of great importance to education throughout the 
country* and especially to the University in which they 
were carried on. There was, however, no intention to carry 
researc h to the extravagant lengths which some speakers 
and writers feared would be the case, and which would 
utterly pervert the purposes of the University. So far 
from diminishing the educational power of the Univer- 
sity, that which was proposed would give to education a 
more solid basis than it now possessed/' Mr. 1 revel y an 
accepted Mr, Hardy’s statement as “ in all respects suis- 
factory ” and added a remark none the less valuable th it 
it is almost a truism, “ They could not have a University 
where education was proceeding without research procee 1- 
iti"- at the tame time." The Commissions will thus be left 
at liberty tu use the funds they can detac 1 frmn the Col- 
leges for the endowment of research. But “ Ke»e irchers," 
as Prof. Sylvester calls them, will not for many years to 
come, grow very fat on the good thing-, ot Oxford and 
Cambridge. 

DEEP WELL- BO RINGS IN LONDON 


' « It was a mistake, therefore, to assume that we could - 

create in men such qualities by merely endowing old men, 
and in his opinion it would be better to throw the funds , 
of the Universities into the sea rather than to bestow 
them in the manner which had been proposed. 1 he 
people whose prayers the House should listen to were the 
practical teachers of the University, who were bound to 
celibacy and who asked them to make their careei a 
better one, to give them a reasonable income, and to 
allow them to marry without being compelled to resign 
thoir no<dtions These gentlemen would have six months 
in th/vear which thev would be able to devote to the 
TO>rsui/of science and 'literature. What they had to do 
was to find men for the places, and not places for the 
men He begged them to consider well before they 
Seaied a sort oThierarchy of sinecures and sem.-s.necu.es 
which unless human nature was radically allured by this 
Bill would only lead to academical jobbery and intellectual 
stagnation.” 

No doubt the wholesale conversion of the fellowships of 
residents and, for that matter, of non-residents into profes- 
sorships, created in a doctrinaire spirit, and apart from the 
gradual development of literature and science, would be 


'-pi IE constantly increasing wants of our Knglish metro- 
1 poiis were very amply provided for (luring all the 
earlier stages of its history by the stores of water con- 
tained in the extensive beds of gravel ly ing within the 
Thames Valley. These stores of water could be reached 
by means of shallow wells, and all the ancient and famous 
pumps of our city drew their supplies from this source. 

But as the population of the district increased, the 
value of this source of water-supply became greatly un- 
paired from two causes ; firstly, the excessive drain upon 
it, caused by the rapid multiplication of welis ; * 
secondly, the pollution of its waters by the refuse- 

I ° f Hence it became necessary to seek for ATdyauended 
water-supply, and the success which had & 7 districts 

the construction of Artesian wells m the J obtain 

of Northern France, led to attempts bemg ^ 

supplies in a similar manner by P « the wate „ 
through the impervious London V 
j bearing beds of the Lower London Terttanes. 
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fot a time the quantity of water thus obtained, as at 
Merton, Garrett, and many other points, seem to have 
induced the belief that an inexhaustible source of the all- 
essential element had been discovered ; but the rapid 
multiplication of these Artesian wells soon revealed the 
fact that the new and valuable stores had their limit, and 
that this limit was being very rapidly approached in con- 
sequence of the excessive demands which were now being 
made upon the new source of supply. The deepening of 
the wells, by which means water was drawn from the 
Chalk, as well as from the Tertiary strata, promised, how- 
ever, to do something towards staving off the evil day 
when London would no longer be able to depend on 
drafts being honoured by her great subterranean bank. 

Such was the state of the question when Mr. Prestwich, 
now the Professor of Geology in the University of Oxford, 
undertook its complete investigation as an important 
geological problem. No one more competent for the 
task could possibly have been found, for during many 
years Mr. Preslwich’s studies had been devoted to the 
Tertiary deposits of the London and Hampshire basins ; 
and his great work-—- 44 A Geological Inquiry respecting the 
Water-bearing Strata of the country around London, with 
Reference especially to the Water-supply of the Metro- 
polis,” which was published in 1851- is a masterpiece of 
minute observation and close and accurate reasoning. 

Move than this, the geologist points to the work with j 
pardonable pride, as affording convincing proof that his j 
srience has now acquired a character for exactness, analo- 
gous to that which is justly regarded as the crowning 
attiibute of astronomy. After a most elaborate study of 
the nature and relations of the various strata which crop 
out all round the London Basin and of the disturbances 
to which they have been subjected since their deposition, 
Mr. Prestwich ventured on a bold prediction , namely, 
that the Chalk beneath London would be found to have a 
thickness of 650 feet, the Upper Greensand of 40 feet, 
and the Gault of 150 feet. (Op. at. p.142.) 1 

At the time when this announcement was made no well j 


called 44 Lower Greensand,” would in the future afford a 
most valuable underground source of water-supply to our 
overgrown city. 

But in 1855 Mr. Godwin-Austen brought before the 
Geological Society of London his masterly essay 44 On 
the Possible Extension of the Coal-Measures beneath 
the South-Eastern Part of England,” in which he an- 
nounced the conclusion— based on a most elaborate study 
of the geological structure of the South of England and 
the adjoining portions of the Continent of Europe— that 
an old ridge of Palaeozoic rocks underlies the line of the 
Thames Valley, and is only concealed from us by the 
Upper Cretaceous strata. 

Mr. Godwin- Austen’s announcement was as strikingly 
verified as was that of Mr. Prestwicli ; for, in the same 
year that it was made, a boring at Kentish Town which 
passed through the Gault, reached a curious series of red 
rocks which are now believed by geologists to be either a 
portion of the old Pakcozoic ridge itself, or a set of litto- 
ral deposits formed upon its flanks. And in 1857 the 
deep boring at Harwich afforded still more unmistakable 
evidence of the existence of this old Pakeozoic ridge in 
the fact that black slaty rocks were found immediately 
below the Gault clay. 

Although the old ridge of Pakeozoic rocks must thus 
limit the area of the available water-bearing 44 Lower 
Greensand ” beneath the metropolitan district, yet Prof. 
Prestwicli has constantly argued that very large and 
valuable supplies of water will yet in all probability be 
obtained from the latter sour.:e. 

lienee it is that the endeavour to tap this great subter- 
ranean reservoir, which is now being carried out in such 
an enterprising spirit by the Messrs. Meux and Co,, in 
the Tottenham Court Road, is attracting so much atten- 
tion from geologists and engineers. The nodular beds at 
the base of the Gault were reached at a depth of 999 feet 
from the surface, and borne sixty feet of rock below has 
since been penetrated. The splendid cores brought up 
by the diamond-borer arc at once submitted to Mr. 


in London had been sunk to a greater depth than 300 feet Robert Etheridge, the paleontologist of the Geological 
in the C halk, but now we can appeal to no less than four Survey, who is carefully studying every trace of fossils 
deep borings in the metropolis, which afford the most which they exhibit. At present there are very strong 
convincing proof of the reliability of the data, and the accu- grounds for believing that the 44 Lower Greensand ” has 
racy of the reasoning by which Mr. Prestwich arrived at j becn reached, and we soon hope to be able to announce 
his ini< resting results. For the sake of distinctness, we j lbe new source of water supply, so long ago pointed 
place the estimated and determined results side hy side out b >' ^ r °k Prestwich, has at last been made available 
in a tabular form for the ev er-increasing necessities of this great city. 
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When it :s remembered that the Chalk graduates down- 
wards insensibly into the Upper Greensand, and that 
it is almost impossible to decide on their line of sepa- 
ration in the cores brought up by boring operations, it will 
be admitted on all hands that the agreement between the 
estimated and proved results is marvellously close. 

One of the most important conclusions of Mr. Prest- 
1 * work that the strata below the Gault, the so- 


J. W. Jn»i> 

LATHAM'S ENGLISH DICTIONARY 
A Dictionary of the English Language. Abridged by 
the Editor from that of Dr. Samuel Johnson, as Edited 
by Robert Gordon Latham, M.A., M.D.,&c. (London: 
Longmans and Co., 1876.) 

AX 7 E consider ourselves justified in reviewing an 
* V English dictionary in these pages for two reasons ; 
first, because the method of its construction ought to be 
rigidly scientific, and second, because a large proportion 
of the words in any modern English dictionary must 
necessarily be scientific terms. 

It is admitted by all competent to pronounce an opinion 
that there is ample room for a new dictionary of the 
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language ; that when Dr. Latham undertook the 
task for which his attainments so welt fit him, he had an 
excellent opportunity for doing a splendid service to our 
tongue and making for himself a lasting name. The only 
diciitm.uies that make any pretence to exhaustivencsss, 
Webster's, Worcester's, and die Imperial, with all their 
merits, come far short of what an ideal national dictionary 
should be, and they cannot for one moment be compared 
with Littre’s madman opus. Webster’s etymology is ex- 
tremely unsatisfactory and misleading in its method, the 
vocabulary is a conglomeration on no principle, and the 
definitions are too frequently unmethodical. We consider j 
Worcester in some respects more satisfactory, more scien j 
tide in its method than Webster. The Imperial is rather 
a small encyclopedia than a dictionary, minute descj ip- 
tion frequently giving place to definition, and the vocabu- 
lary being much fuller than that of any existing dictionary. 
This feature, however, seems rather to be the result of a 
desire to crowd in as many words as possible than of 
any well-considered scientific plan. The etymology of 
the Imperial might almost have been written a century 
ago. Thus Dr, Latham had a splendid field before him, 
and Littre has shown what one man is capable of doing 
in the way of dictionary-making. We need not for the j 
hundredth time contrast his work with the endless pot- 
tvring of the French Academy. Perhaps it scarcely needs 
to be proved that in the construction of a dictionary, us j 
in most other great undertakings, failure will surely be 
the result unless one competent man has the supreme 
command. 

Tte woik before us is an abridgment of Dr. Latham's 
latgcr work in four quarto volumes. The abridgment 
has Ken made mainly by the omission of the illustrative 
quotations which form so large a feature in the laiger 
woik, and of certain disquisitions on extremely minute 
points which occur during the progress of the work. 
Many will be of opinion that die omission of the latter is 
distinctly beneficial ; they are too frequently little else 
than laborious trilling. The omission o t the quotations 
is, no doubt, a disadvantage ; they bear the same relation 
to and throw the same light on the definition that speci- 
mens do in the case ot geology and experiments in other 
sciences* A very few have been retained, and it would 
have been ari advantage had there been many more, as j 
there might easily have been had the various meanings j 
under each word been run on instead of being para- 
graphed. 

Dr. Latham calls his dictionary a new edition of 
Johnson; if it were only this it would be at once a 
confession that the wotk was an anachronism. To bring 
the heroic old compiler’s work up to date would re- 
quire quite as much labour as Johnson bestowed on the 
original ; and as Dr. Latham’s work has so much that 
is new in all departments, we must regard its title as 
mainly an act of courtesy to the memory of “the great 
cxicographer.” As the abridgment contains; all the 
vocabulary of the larger work, the two in this respect may 
be regarded as identical, and from its size and price, the 
larger work is evidently meant to be a practically com- 
plete English dictionary. 

Dr. Latham's vocabulary is of course much more 
extensive than that of Johnson. He has read largely m 
modern works in all departments of literature and 


science, and thus been able to register many words that 
did not exist in Johnson's time, as well as many nejv 
meanings that have been given to old words* The con- 
sideration of vocabulary is probably the most serious 
that comes before any one who sets himself to the labo- 
rious task of compiling a dictionary. His duty is certainly 
to set down all words used by reputable writers. But is 
this all? How far back is an English dictionary-maker 
to go? to Spencer or to Chaucer? Mr. Freeman might 
possibly say to “ Beowulf." Who are to be considered 
“reputable" writers? Should only ** reputable n writers 
be taken into account ? And should no word that has 
not been printed in a tegular way be admitted ? How 
far should slang terms and provincialisms, including 
Scotticisms j 'Jhkc Prof. Blackie) be admitted ? Again, 
what is to be considered literature ? Must all science be 
excluded, and the vocabulary be confine! to such words 
! as occur in poetry, lultes Irlires, history, philosophy ? 
These arid many other questions must be settled at the 
very outset by the compiler of a dictionary making any 
pretence to completeness, and we are glad to see that, to 
a considerable extent, Dr. Latham h is settled them on 
the liberal side, llis aim has apparently been to make a 
work that would be useful to people of wide culture and 
general reading, and he has interpreted the Kughsti lan- 
guage to be the language used by the people of England 
in expressing their thoughts on the varied subjects that 
engage their attention. 

We are at a loss to discover the principle, however, on 
which Dr. Latham has compiled his vocabulary, lie has 
certainly inserted a large selection of scientific terms, but 
the selection appear* to us to have been made in a capri- 
cious and arbitrary manner, lie has, for example, given 
many of the technical names of the divisions and sub- 
divisions oi the annual and vegetable kingdoms, but it is 
not easy to see by what due he has been guided. Why 
should Kaptores and NaUtores find a place while Scan- 
sores, Insessores, and all the otlu-r avian orders a**e 
omitted? Is it that the two former have been de- 
tected by Dr. Latham in some literary M writer, while 
he has failed to come across the latter? Even Am- 
phibia and Amphibian find no place, nor the adjective 
Avian. We find Infusoria and Cetacea, and Mono- 
trenuita, but no Rodcmiu nor Carnivora, nor a host of 
otuer names even more likely linn those capriciously re- 
gistered to be inquired for by readers of woiks of popular 
zoology. It is a very nice question whether this class of 
words should be admitted at all into an English dic- 
tionary', but if it be decided affirmatively the only satis- 
factory scientific method L u admit all. A generic 
name (y.<y, Diontca) in this respect is quite as important 
as that of the largest subdivision in zoology or borany. 

The defects of the dictionary are equally apparent in 
other scientific department*. Wo find Oolitic and 1 riassie 
and Drift, the last in some detail, but not I/iurentian not 
Cambrian, nor such a common word as Pothole. Bio- 
genesis, Abiogenesis, Heterogenesis, ani Bacteria arc 
conspicuous by their absence ; as are ulsd Eozoon, Atoll, 
Gtobigerina, Hipparion, and Amphiuxus : Lepidosiren is 
given in some detail. To Basin no geological meaning 
is assigned. Palaeozoic (with a bare reference oi 
Cacnozoic and Mezoic) is found, but not Azoic , er- 
mian, but not Devonian, Silurian, or Lurbcck ; Laby- 
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rinthodont but not Pycnodont. We have Protoplasma 
but neither Protoplasm nor Protoplasmic. Photosphere | 
we find, but not Chromosphere, nor Corona in its 
solar application, and neither llcliostat nor Side- 
rostat. The dictionary contains various terms in elec- 
tricity and magnetism, but not Magneto-Electric, Electro- | 
Biology, Q uant i va * encc > Anode, nor Cathode. Darwinian i 
and Darwinism, long since used as current common 
terms, find no place here ; and no one would guess from 
the definitions of Evolution and Development the im- 
mense significance which these terms have assumed in 
recent times. , 

We could give many instances of similar caprice in the ; 
admission of scientific terms, but our space does not 
admit of it. But it is not alone in this class of terms 
that the vocabulary appears to us to be defective ; many 
words are wanting which, we venture to think, any man 
of common sense would look for in a modern English 
dictionary of the pretensions of that edited by Dr. 
Latham. Under Mule a reference is made to the spin- 
ning-jenny, but under neither Spinning nor Jenny is the 
use of the term explained. Readers of Arctic narratives 
will look in vain for an explanation of Ice-foot and Ice- 
master, and the reader will not be surprised at the omis- 
sion of Snider, Whitworth, and Mitrailleuse. Can any 
sound reason be given for omitting such a word as 
Croquet ? And where are we to look for an explanation 
of such national terms as Over and Bye, if not in the 
most recent of English dictionaries, which registers the 
‘cricketal" signification of Slump? The work is evi- 
dently not meant for circulation in America, if wc may 
judge from the absence of all Americanisms, even those 
which have become current coin in the English tongue, 
such as Bunkum, Caucus, Mocassin. Might not such 
words as Ecchymosis and Deoppilation have been spared 
(who is likely to look for them ?) in favour of some or all 
of the terms referred to. Many words found in Tennyson, 
Morris, and Swinburne are marked as “ obsolete," 
showing the danger of using the epithet at all. 

The etymology seems to us unsatisfactory. To words 
whose origin is simple and obvious two or three lines arc 
sometimes devoted ; while of others whose etymology is 
certain enough, but which it would have taken some time 
and trouble to trace, no satisfactory information is given. 
What satisfaction is it to be told simply that Abandon 
comes from French abamhnna , especially when the 
history of the word can be so beautifully traced ? 
There is a like want of proportion in the definitions, 
which are in most cases extremely meagre, but in some 
cubes capriciously and unnecessarily diffuse. In the ar- 
rangement ol the various definitions under each word, 
moreover, we fail to discover, as a rule, any logical or 
historical method. In this as in some other respects 
Dr. Latham has stuck too closely to the old lines of 
dictionary construction, and missed the opportunity of 
compiling a work which might have cast all other similar 
works into the shade. We cannot say that it has de- 
throned either Webster or Worcester, unsatisfactory in 
many respects as these, are ; and there are two or three 
•mailer and cheaper dictionaries, which we venture to 
think would be more useful to the general reader. 
The field is still unoccupied, for Dr. Latham’s work can 
never, in our opinion, serve as the standard dictionary of 


our language. The work is handsome and well printed, 
and the “ Historical Sketch of the English Language ” 
is thoroughly satisfactory. 

GUILLEMIN'S “ WORLD OF COMETS ” 

The World of Comets . By Amddde Guillemin. Trans 
lated and Edited by James Glaisher, F.R.S. (London : 
Sampson Low and Co., 1 877.) 

M R. GLAISHER mentions that he was anxious that 
M. Guillemin’s interesting work upon comets should 
appear in our language, from the fact of there not being 
so far any volume that occupied the ground covered by it, 
while, it may be added, that the recent important advances 
in this branch of the science renders a pretty complete 
summary of progress in late years a most desirable help 
i and guide to the student, scattered as the reports of such 
1 progress almost necessarily are in the publications of 
! scientific societies and in periodical scientific works at 
home and abroad. 

The greater portion of the volume before us relates to 
those particular departments of the subject which may be 
expected to interest the general reader. The historical 
j portion, especially in the earlier ages, when comets were 
. regarded as omens, good or bad, to the time when Newton 
| developed the laws by which their motions are governed, 
naturally commences the work ; then follow chapters 
upon their orbits, the periodical comets from the short 
j revolution of Encke’s comet, to the revolutions of several 
thousands of years which have been assigned with a 
greater or less degree of probability to other of these 
bodies ; mere particular descriptions of several great 
comets in recent times, as the comets of 1744, 1S11, 1843, 
1858, 1861, and the great comet of Coggia in 1874, which 
made its appearance just prior to the publication of M. 
Guillemin’s treatise. It is, however, in what we must 
term cometary physics that the volume is most com- 
plete, and in which its interest and probable usefulness 
will mainly consist. The theories of Gibers, Bessel, Faye, 
Roche, Tyndall, Tait, and others are noticed in a popular 
and readable style, and are fairly considered collectively, 
though differences of opinion must still prevail with regard 
to any inferences to be drawn from them. The researches 
of Dr. Huggins, Prof. Secchi, MM. Wolf and Rayet, in 
the spectral analysis of the light of comets, and particu- 
larly of Loggia's Comet of 1S74, are described, and to 
these results, as collected by M. Guillemin, Mr. Glaisher 
has added an important article by Mr. Lockyer, which 
appeared while the great comet of 1874 was still visible, 
and in which are detailed the results of spectroscopic 
examination of the light of the comet with the aid of Mr. 
Me wall’s great refractor. The editor has also made some 
very desirable additions to M. Guillemin’s chapter on 
“ The Common Origin of Shooting Stars and Comets." 

The work concludes with a list of elliptic comets and 
their elements and with a general catalogue of cometary 
orbits to 1876. 

We have said that probably the chief interest and value 
of M. Guillemin’s “ World of Comets” will be found to 
consist in the extensive portion of his volume devoted to 
cometary physics, to the theories which have been ad- 
vanced to explain their varied aspect, and the formation 
of the enormous trains by which some comets are accom- 
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panied. The comets of short period — a most interesting 
class — might well have been treated in somewhat greater 
detail, and in this division of the work we note several 
oversights* Thus it is stated that the researches of Dr. 
Axel Moller upon the motion of Faye’s Comet, show that ] 
that body supports the theory of a resisting medium, first j 
supposed to be indicated by Kncke's investigations relat- • 
ing to the comet which bears his name ; but as long since J 
as the year 1S65 Dr. Axel Moller had relinquished this i 
idea, and from a rigorous discussion of the observations | 
at the first three appearances, alluded to by M. Guillemin, j 
had succeeded in representing the observations by the i 
simple application of the planetary perturbations, with- ! 
out any hypothesis whatever, and his later researches j 
have also negatived the existence of any trace of the 
effect of a resisting medium upon the motion of this 
comet. There is some ambiguity in the definition of the 
element ?r, or the longitude of the perihelion in the orbit 
of a comet ; from the explanation given by M. Guillem in 
it might rather be inferred that the longitude is reduced 
to the ecliptic, which is not the case. The comet dis- 
covered by De Vico at Kome, February 20, 1S46, is dupli- 
cated, appearing first on p. 140 with a revolution of fifty- 
five years, and again on p. 143 with a period of seventy- ' 
three years ; the former period resulted from one of the 
earlier calculations, ifigotds comet of 17S3 is named 
amongst the contents of a chapter p. 133, but there is no ; 
further reference to it. In the catalogue of orbits, there 


| indicated by M. Mendeleelf. The position of the cerite 
metals is also determined in accordance with the specific* 
heat estimations recently made by Hillebrand, On the 
other hand, it may be doubted if iodine tetrachloride has 
any real existence, and Michaelis has proved that the 
reaction 3PbS0 4 + 2POCI, - 3 S 0 2 C 4 + M^Oa is not 
realised m practice. On the whole, however, the work 
fully maintains its reputation as a faithful exponent of 
the state of contemporary chemical knowledge, T. 

The Mtcroscopist : a Manual of Microscopy and Compen- 
dium of the Microscopic Sciences. Third edition. By 
J. H. Wythe* A.M., M.D. (London : Churchill, 1877.) 

It is now some twenty-five years since the first edition of 
this work appeared, and as the author himself remarks in 
his Preface, it is no small compliment to a work of this 
kind that for so many years it should hold a place among 
works of reference, although surrounded by larger and 
more pretentious volumes. For this third edition the 
book has been entire ly rewritten, the advancement of mi- 
croscopical science having naturally rendered consider- 
able enlargements necessary. Still the work retains its 
principal qualities as before, viz., the precise and dear 
language, the absence of all unnecessary verbiage, and 
last but not least, the excellent arrangement of the con- 
tents. Thus after a brief reference to the history and 
importance of microscopy* we have able descriptions of 
the microscope itself and its accessories, followed by 
general remarks on its use and the more modern methods 
of microscopic investigation. Then, after a. short chapter 
on the mounting and preserving of objects* we come to 
well-written and richly illustrated treatises on the appli- 
cation of the instrument in the different sciences, each 


are several cases since the year 1866 where the inclina- 1 
tion has been reckoned overqo 0 , as is frequently the case 
amongst the German computers, and with the unnecessary ! 
addition of the letter K in the column headed “ direction 
of motion/’ To render these orbits consistent with the ; 
method hitherto in general use, and indeed adopted j 
exclusively in the preceding part of the catalogue, the 
inclination given requires to be subtracted from 180°, and 
for the longitude of perihelion given in the fourth column, 

2 ft - ir, should be substituted. 

These, however, are small defects which may easily be i 
avoided in a future edition. As a whole, At. Guillemin’s ! 


science being spoken of in turn and in a separate chapter. 
For the beginner this arrangement is of special value, as 
it enables him quickly to form a general idea of the whole 
domain of microscopy. Mineralogy and Geology are 
followed by a chapter on Microscopic Chemistry ; then 
the author treats of Microscopic Biology, devoting a 
chapter to Vegetable Histology and Botany, one to Zoo- 
logy, the next to Animal Histology, and the last to 
Practical Medicine and Pathology. 

The illustrations are original to a great extent ; many 
also are taken from the works of Carpenter, Frey, 
Strieker, Billroth, and Rindfleisch. The larger plates* of 
which there arc twenty- seven, arc particularly well drawn, 
and add greatly to the general excellence of the work. 


“World of Comets” must prove a welcome aid to the i 


student on entering upon this branch of astronomy. \ 

J. R. Him. j 

V" .. " ” ■ "" T ' " J 

OUR BOOK SHELF | 

Townes's Inorganic Chemist) y. Edited by Henry Watts, 

B.A., F.R.S. Twelfth Edition. (London : Churchills.) 

In the present edition of this well-known manual the | 
publishers have, wisely as we think, determined to divide > 
it into two parts. In its old form the work had grown to [ 
be as unhandsome and cumbersome a volume as could 1 
be well imagined ; like an overgrown ycast-cell it was 
obviously getting too big to hold together much longer, 
and many a student on his way to and from the lecture- 
room must have wondered, as he struggled to get the 
thick squat book into a comfortable carrying position, 
why the process of gemmation was so long delayed. 

The present volume, which treats of physical and inor- 
ganic chemistry, contains a considerable amount of nt w 
matter, and may be regarded as an accurate representation 
of the present stale ol knowledge on these subjects. Among 
the more important additions we may mention an account 
ofMendcleetfs Laws of Period icity, 'and a very good digest 
of what is known concerning the new metal gallium 
and its compounds ; this element is associated with 
indium, with the probable atomic weight 68, as already 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible /or opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers vj, rejected manuscript u 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pi ct ure on his spare is so great that it 

is impossible otherwise to ensure the appearance roett op com- 
munications containing infer, sting and novel facts.] 

Hog-Wallows and Prairie Mounds 


Judging from the descriptions of these deposits, they must 
>e nearly, if not quite, identical wiih those which I described in a 
>aperon “ The Ancient Glaciers K orth and East of Llangollen, 
ead at the British Association, 1S65, These are a 
leaps of glacial drift covering more or less completely tne 
labitat of Cheshire Cheese, Le, the Vale Royal Itself, and the 
lopes which extend from it to those Welsh Mountains that ar$ 
o prominently seen from Chester. These mounds vary m sue 
ind shape according to their position, ^hey are very wen 
lefined and numerous in the valley of the Alya* between Wre*> 
mm and Mold, where they have the form ot oblong bog-back 
nounds usually lying parallel to each other with their longer 
:xes (if I mav i.sc the term) nearly at tight angles to the general 
lope of the surface. They may be counted by hundreds, and m, 
ome parts are so near together m to form a senes of connected 
inductions. They are largest and most abundant opposite the 
souths of the lateral valleys opening into the mam valley of the 
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Alyn. Their origin is well indicated in these positions, by the 
manner in which they lie opposite the mouths o 1 the \aileys at 
right angles to the course of the present sti earns. 

The most remarkable of all these is a long ridge running 
parallel to the Great Western Railway near Gresford. It is 
marker! and shaded on the ordnance geological map. Bailey 
Hill, Mold, is another. This is attributed to the Danes — 
described in the guide books as a Danish fortification. I have 
proved the glacial origin of these mounds by finding in them 
striated subangular boulders, that have tiavelled considerable 
distances j such, for example, as large blocks of the Llanarmon 
limestone, and rounded lumps of curly cannel, that meat have 
crossed the ridge of the Hope Mountain, the height of which 
varies from 300 to 800 feet above the Leeswood and Tryridn 
valievs from 'which the coal must have been carried. On one 
occasion, during the construction of the Wrexham Mold and 
Com ah’s Quay Railway, I saw a large fire blazing in a navvy’s 
shed, and upon examination found that the fuel was curly 
onntl they had found m making a cutting. They described 
this find as two pieces, each one “ bigger than a man’s head.'’ 
I bought away an unburnt fragment of about 2 lbs. weight. It 
was a subangular corner, smoothed and faintly striated. The 
nearest canned seam to this place - which is over the millston*. 
grit — is about four miles, with the I Lope Mountain intervening. 

A curious example of the unexpected bearings of scientific 
investigations upon commercial interest was presented by these 
canned boulders. Two or three ycais before I commenced the 
study of the ancient glaciation of this district, Mr. W. C. Hussey 
Joins had proved the value of this curly cannel as a source of 
puaftin, and what are called paraffin oils, &<\ Great excitement 
resulted, and a great rush was made to "the Flintshire oildoradoF 
This curly canned was sold at prices varying from twenty* five shil- 
lings to thirty shillings per ton at the pit’s mouth, while the price of 
ordinary main coal was only six shillings. The owners of this 
cannel, or holders of leases or “tak n< >t,cs,” giving a licence to work 
it, made large sums of money (as much as So, 000/. was paid for the 
tran.dc-r of one lease), and eonseqm ntly great search was made 
for new scams. Among the searchers were the farmers, land* 
owners, ami outside speculator?, who commenced boring and 
sinking ami forming compute* for cannel mining in the region 
covered by these **hog wallow’*;” the evidence upon which 
thur expectations were based bong the discovery of pieces of 
cannel on or near the surface, tumid up by the plough or othei- 
w isc. Many thousand*, of pounds were thus wasted. One very 
worthy man, that I knew very well a hard-working Welsh 
farmer spent the savings of a whole life-time in searching 
for cannel on his farm, where he had frequently turned up frag- 
ments in ploughing. II is death speedily followed his ruin. 
There were many other similar casts. Had i commenced my 
investigations three years sooner I might have explained the 
strange and apparently incomprehensible anomaly 01 Leeswood 
cannel being found on the south side of the Chester and Mold 
Railway, and m the neighbour hood, of Caergwrle, in spile of an 
intervening ridge of mountain. 

One very curious and instructive feature of tht*e mounds is 
their change of shape as we proceed from the lull slopes towards 
the great plain known as the Vale Royal, which was formerly a 
great estuary or fjord of the Dee. Instead of the long and 
rather steep hogback ridges we now tmd a general outspreading 
deposit dotted here and there rather spaisely with obtuse conical 
mounds, so obtuse and so much disturbed by agricultural opera- 
tions that they can only be detected by carelul observation. 

My explanation of these differences is that the glacier which 
planed the millstone grit of the Hope Mountain by sweeping 
over and around it, originally spread out upon the waters of the 
estuary now forming the Vale Royal, and thus formed the out- 
spread deposit ; that it afterwards icceded, and the icebergs that 
moke oil and floated away from it were stranded here and there, 
thawed, deposited their contents, and thereby formed the 
mounds ; while the oblong ridges mark the final step-by-step 
recession and oscillations of the dying glacier, which formed 
them partly as terminal moraines, and partly by ploughing up 
and thrusting Indore it, in the course of its advancing oscilla- 
tions, the previously deposited glacial drift. I throw out these 
speculations suggestively, to be taken for what they are worth ; 
they fit the facts well enough so far as I have been able to study 
them, but the main object of this letter is to direct attention to 
tins mid other corresponding deposits near at home that appear 
y* me to be worthy of further investigation, especially by resi- 
2* , l ke neighbourhood and the members of local field- 
cJ.ubs, &e. fhe Liverpool NutuialistV Field Club paid a visit to 


the district while I lived there, and I showed the geological 
members some of these deposits. W. Mattieu Williams 

Belmont, Twickenham, April 24 

It is apparent from Prof, Le Conte’s description of the prairie 
mounds (Nature, vol. xv* p. 530) that the drift mounds figured 
and mentioned by me (vol xv. p. 379) have quite different 
origins. The prairie mound would seem to be somewhat similar 
and have the same origin as a tussocky bog or mountain. The 
formation of a tussocky bog has been described in “ Valleys and 
their Relation to Fissures, &c.,” p. 14. A tussocky mountain 
is similarly formed ; very hot weather cracks the peaty upper soil 
forming deep fissures ; while subsequent weathering changes the 
portions between the fissure into small hills. I lately saw on 
the coast of Wicklow a considerable area of /Eolian drift of this 
hummocky nature ; the hillocks being about four feet high. 
They were so regular as to have the appearance of being moulded 
from one model. These could not possibly have their origin in 
fissures ; but they seemed to have a connection with bunches of 
bent, round which the wind collected heaps of sand. But again 
why should the bunches of this grass grow at regular intervals ? 
In the same neighbourhood some of this /Lilian drift is piled in 
long parallel ridges, about five or six feet high, and having quite 
an artificial look. These evidently are wind formed ; but how it 
is hard to conjecture, as they run oblique to the prevailing and 
most effective winds. G. II. Kinahan 

Ovoca, April 24 

Greenwich as a Meteorological Observatory 

In Mr. Buchan’s objections to the hypothesis that the tempera 
ture of Greenwich is raised by the proximity of Ixmdon one 
most important consideration has been omitted. Granted that 
the mean temperature of the summer months, June to September, 
is o ’9 higher at Greenwich than at the eight other stations re- 
ferred to, it does not follow that this alone is the cause of the 
higher average temperature at the former place. Greenwich 
occupies a position farther from the Atlantic and nearer the 
Continent than the majority of the selected stations, and we 
might therefore expect to find it subject not only to a higher 
temperature in summer, but also to a lower temperature in 
winter. If this be so, the excess which Mr, Buchan admits may 
be accounted for by the raising of the mean winter temperature 
from artificial causes ; and this view of the case seem to be con- 
firmed by observation. The station at Leyton, Essex, supplies 
the requisite data ; for, although near London and rapidly in- 
creasing in population, it is, or rather was, in a country district 
when the observations were made. It is situated on the verge 
of Epping Forest, is separated fioni London by the Hackney 
Marshes, is rather more than 6} miles in a direct line from St. 
Pauls Cathedral, from which Gieenuich is 4J miles distant, and 
is 7 miles nearly north of the last-mentioned place. The meteoro- 
logical observations were undei taken with the express intention 
of comparing them with those at the Royal Observatory, with 
which object the instruments were mounted on a stand precisely 
similar to the Greenwich stand, and the exposure was unexcep- 
tionable. The comparison relates to the daily maximum and 
minimum temperatures for the three years ending November, 
1863. The average was at Greenwich 50 *4, Leyton 49" y. 
Allowing for elevation, the results are ; — 
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These results prove that Gteenwich is warmer than Leyton, 
which is farther removed from the influence of London, and that 
during the winter months the temperature is higher both by day 
and night, but chiefly by night, when the excess is i°*3 ; also 
that in summer, while the nights at Greenwich are warmer than 
at Leyton, the days are cooler. The inference is that the artificial 
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heat of London sensibly affects Greenwich, mostly by raising the 
temperature of the air in winter and at night, when it might be 
expected to do so with the greatest effect ; and that the tem- 
perature at Greenwich by day in summer is depressed by the 
smoky atmosphere hindering the transmission of the sun’s rays 
when they are most potent. H. S. Eaton 

Croydon, April 24 

Ancient Characters at Cissbury 

Two years ago some msoks were di. -covered at the entrances 
of galleries in one of the juts at Cissbury, which appeared to 
have been scratched on the chalk with a flint instrument. They 
were suspiciously like figures or masons’ marks, but yet had all 
the tints of age. and resembled more or less early letters. 1 The 

little woodcuts 16 4 + represent the forms with sufficient 

exactness Other marks found shortly afterwards in a second pit 
were thought to be merely a trellis pattern. In attempting to cut 
them out of the rock, the chalk wus broken into fragments, but 
fortunately rubbings bad been previously taken. 

The doubt as to the genuineness of the above marks was 
removed by the further discovery, in September, 1875, of a third 
set (again at the entrance of a gallery) in another pit at Ciss- 
bury Camp. They were arrange* 1 in two lines, the lower one 
presenting all the appearance of an inscrip'ion. A number 
of detached block?, with distinctive marks upon them, were 
found in this pit amongst the rubble with which it was filled. 
One of ihese block*, winch was discovered ab*ui* five feet below 
the surface, had four dtfmiio masks scratched upon it at even 
distances. 

Up to the time that this third pit was opened no distinctive 
marks had been met with, except those above-mentioned, though 
there were many thousand accidental pick ‘marks on the walls 
and loose chalk, 

I have now the satibfac’nm of mentioning that upon examining 
with more care the minks found in the second pit, the diagonal 
scratches of the trellis prove to be eight branching characters of a 
peculiat form. The vertical scores w'hich cross them turn out 10 
lie later additions, tut with a finer tool than the serrated flint 
that has !ef its mark on the more superficial and broader lines of 
the charade* beneath. In the following woodcut the vertical 
lines are not shown, ami the runc-Hkc forms are placed slightly 
further apait thau isncnally the case ; the characters themselves 
however, art: fu similes * : — 



Tracings and j.W* 'graphs hove b"c-n submitted to Protestors 
Sayce and Rhys u:.d a.so to Lr. Huigh and other patoo- 
graphists who all consider the maths to be characters, though 
unable at present to give an opinion as to their date. But several 
on the detached blocks found near the surface, it is thought, may 
possibly lie Anglo-Saxon. 

Some of your correspondents may perhaps be able to say 
whether similar forms have been met with else* here. Can it be 
that the branching characters are examples of the symbols alluded 
to in the traditions of the Bards ? 

I may mention that Dr. Haigh thinks that the Celts had 
writing distinct from and earlier than the Oghams ; and he lias 
noticed on the stones of a sepulchral chamber at Keryaval, in 
Brittany, signs very like letters. J. Park Harrison 

The Rocks of Charnwood Forest 
It has been a matter of regret to geologists that Mr. Plant 
has not published in some accessible form his stores of knowledge 
on Chamwood. We cannot tell how far our facts may be new 
to hi'n, but we believe that we have been able to make consider- 
able corrections in and additions to all contained in Jukes, 
Austel, Coleman, or the Survey Memoir. 

1 y^urtt. AntkruJ»M. /mi , No, t 3 , p, *63. 

I'hft te-i duiM<.ter, on rha right of ihc inscription, has been corrected 
hy k-np'thf nma ike upper ‘.'r-jJte. In the »uM>mg it wa#* accidentally ck*- 
t W/t ft ihi cross lino 


W c are glad to find Mr. Plant supporting us on the intrusive 
character of the syenites. But the question cun hardly be re- 
garded as previously setded. Mr. Coleman leaned to the idea 
of their priority to the stratified rocks, Prof. Jukes to their being 
contemporaneous, and Prof. Ansted to their being metamorphic. 
When in Nature (vol. xv. p. 97) Prof. Greeu suggested the 
first of these views no one adduced any ptoof to the contrary. 
Of all that Mr. Plant says we were well aware, but could not 
regard the evidence as conclusive. Our opinion is founded on 
the examination of actual contacts between syenite and sedi- 
mentary rock, a thing which so far as we know has not pre- 
viously been described. 

We are well acquainted with the very curious 14 altar stones ** 
which are doubtless of volcanic origin, but these and the rocks 
of Pardon ru> more prove the Markfield syenite to be intrusive, 
than the ashes and breccias of the Borrowdale series prove the 
intrusive character of the Wast water granite. Further, we 
cannot admit any connection between the Bardon “green- 
stones” nnd the Markfield syenite. T. G. Bonnf.y 

Si, John’s College, Cambridge, April 2S K. lIn,L 


Yellow Crocuses 

Sever \L years ago I observed that snowdrops which I had 
introduced into mv garden were destroyed by poultry getting in 
among them at the hungry season when these ate in bl >ssom. 

1 recollect placing a bantam cock in the garden, and observed 
that he pecked hastily at a few of the blossoms, and then left 
otf. 1 then tore up pieces of writing- paper and spread them 
over the newly turned- up soil. These were hastily visited and 
as hastily diopped bv a few of the poultry. Next I procured 
some Indian corn, and scattered it among the poultry for the 
first time. A few hens tried to swallow a grain here and there* 
but le f i the most of them. It tequired two or three days* expe- 
rience to get them to feed on the Indian corn, and a very short 
time taught them to exclude snowdrop blossoms from their bill 
of fare. May not the case of the crocuses mentioned by Mr. 

| Kenshaw be explained as similar to that of schoolboys, who 
! eagerly try a bright unknown berry and soon leave off when it is 
unpalatable ? At least so I explained the fact of rny snovvuiops 
being more fiercely attacked on their first appearance in the 
j garden than ever they have been since. 

j Our glen in a few weeks will be made l>eautiful by the blos- 
; soms of the bird-cherry, which grows plentifully on the margin 
of the streams and the waysides, attaining much larger dimen- 
j sions than those giveu by Mr. Bentham in his 11 Handbook of 
British Flora,” many of the trees being twenty feet high. The 
caterpillar of the pale spotted ennino moth feeds so eagerly on 
its leaves that 1 have, in some summers, seen the trees reduced 
to ugly skeletons by the middle or end of July. In autumn the 
beautiful red berries of the Guelder-rose adorn our thickets, but 
if ** fruit has become beautiful so as to poinf it out to birds for 
the dissemination of the seed,” we do not seem to have the birds 
which care for the-ie berries, as only three weeks ago I pulled 
some fine clusters from a bush growing in a sheltered nook. 

Tynron, Dumfriesshire, April 21 James Shaw 


Inclose!) is a lettet that I had from my friend, Dr. Grierson, 
Dumfriesshire, a month ago, complaining of a pair of ducks that 
had gobbled up almost every one of his yellow crocuses, and 
only the yellow ones. I am further informed by Mr. John S'oung, 
Hunterian Museum, Glasgow, that the habit of the sparrow# 
taking the yellow crocuses without touching the blue or striped 
| has been long known to hun, David Roukrtson 


The Ship-Worm 

Teredo nuvalh certainly is able to endure a long continuance 
of fresh water. At the town of Brisbane (Queensland), piles, 
&c., are sheivhed with “Muntz metal’ 1 to prevent its attacks. 
The river is subject to long-continued freshes. I remember one 
which lasted at least ten days, and during that time ocean-going 
steamers could not ascend to the town, the flood was so power- 
ful. Brisbane is situated far below the extreme salt-water flood, 
but whenever there is a fresh in the river, of even small amount, 
the water at that town is (according to my recollection) rather 
more fresh thau salt at the end of each ebb tide. 

I never saw Teredo there, but I took its existence for granted, 
from the fact that piles, were protected with metal, and the 
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caution given me by the builder of my boit against keeping her 
in the water when not in u«e. Brisbane is aboil twenty-five 
mites from the full influence of the Pacific, and, to the best of 
my recollection, the salt water is carried (on the flood) at least 
thirty miles up the river above the town, when there i* no fresh 
coming down. So far does the salt water indeed extend, that at 
a time of severe drought (1865-66, I think) it was proposed to 
bring fresh water for the supply of the town from the principal 
affluent, the Bremmer, which joins the Brisbane about forty-two 
miles above the town, as it could not be obtained nearer on 
account of the high range of the salt flood. It was to have 
been brought in huge floating tanks towed by a steamer. 

Arthur Nicols 


PROF. TYNDALL ON THE SPREAD OF 
DISEASE 

P ROF. TYNDALL occupied the chair on Saturday 
night at tlie concluding lecture of Dr. Corfield’s 
course on the laws of health. The subject of the lec- 
ture was 44 Infectious Diseases.” In proposing a vote of 
thanks. Prof. Tyndall paid a high compliment to the lec- 
turer for the thoroughly sound instruction which he had 
so clearly conveyed. He had made it plain that conta- 
gion consisted, not of gas or vapour, but of definite par- 
ticles sometimes floating in gas, in the air we breathed, 
or in the water we drank ; and that, like organic seeds 
in the soil, they multiplied themselves indefinitely in 
suitable media, the great probability being that these 
disease-producing particles were living things. A close 
study of the subject, extending now over several years, 
enabled him to agree entirely with the lecturer in the 
parallelism which he had declared to exist between the 
phenomena of contagious disease and the phenomena of 
ordinary putrefaction. The case of flies, for example, to 
which the lecturer ascribed the power of communicating 
disease from one person to another, was exactly paralleled 
by phenomena in putrefaction. Chop up a beefsteak, 
steep it in water, raise the temperature a little above the 
temperature of the blood, pour off the water, and filter 
it ; you get a perfectly clear liquid ; but that liquid placed 
in a bottle and exposed to the air soon begins to get tur- 
bid, and that turbid liquid, under the microscope, is found 
to be swarming with living organisms. By suitably heat- 
ing this perfectly dear beef tea, it can be sterilised, every- 
thing being killed which is capable of generating those little 
organisms which produce the turbidity ; and by keeping it 
from coming in contact with the floating particles of the 
air, it might be preserved transparent for years. He had 
now some sterilised beef-tea of this sort, which had been 
preserved for eighteen months in a state of perfect trans- 
parency. But if a fly dipped its foot into an adjacent ves- 
sel containing some of the turbid fluid, and then into the 
transparent fluid, that contact would be sufficient to infect 
the sterilised infusion. In forty-eight hours the clear 
liquid would be swarming with these living organisms. 
The quantity of the turbid liquid which attaches itself to 
the finest needle-point suffices to infect any amount of the 
infusion just as the vaccine lymph taken up on the point 
of a surgeon’s lancet spreads disease through the whole 
body. Here, also, as in the case of contagious disease, 
there was a period of incubation. In proof of what the 
lecturer had stated that the contagion of these communi- 
cable diseases was not gaseous or liquid, but solid par- 
ticles, he would describe an experiment he had made only 
a few weeks since. Eighteen months ago he had a chamber 
prepared from which all floating particles of dust were 
removed, and in it he placed a number of vessels contain- 
ing animal and vegetable refuse which soon fell into 
putrefaction, and also two or three vessels containing 
perfectly clear beef-tea and mutton broth, as transparent 
as water, in which the infective particles had been killed 
heat Although all these vessels had stood for eighteen 
months side by side there had been no communication of 


contagion from one to the other. The beef tea and 
mutton-broth remained as transparent as when put in, 
though the other vessels emitted a most noisome stench. 
But if a bubble were produced in one of the putrefying 
masses by blowing into it, and if on rising to the surface 
and bursting the spray of the bubble was allowed to fait 
into the transparent beef-tea or mutton-broth, in forty- 
eight hours it became as bad as its neighbours. It was 
not therefore sewer gas which did the mischief, but the 
! particles which were carried and scattered by the sewer 
j gas. Referring to another point on which the lecturer 
I had insisted-— viz., that there was no power of spontaneous 
generation of the germs or contagion of diseases, Prof. Tyn- 
dall said that, though at present great names were opposed 
• to that view, he would venture topredietthat ten years hence 
there would be very few great names opposed to the lecturer 
j on that matter. With regard to the power of specific 
! contagia to be generated in decomposing animal matter, 
he would say that for the last twenty-one years he had 
been in the habit of visiting the upper Alpine valleys, 
where, amongst the Swiss chalets, there was the most 
abominable decomposition going on from day to day, and 
exceedingly bad smells, but there these contagious diseases 
were entirely unknown. If, however, a person suffering 
! from typhoid fever were transported there, the disease 
. would spread like wildfire from this infected focus, and 
! probably take possession of the entire population. It 
might be taken, therefore, that any of these special diseases 
required its special germ or seed for its production, just as 
you required a grape seed to produce a vine. He entirely 
agreed with all that the lecturer had stated as to these dis- 
eases 44 breeding true.” He never found the virus of small- 
pox producing typhoid, or vice i>ers&. The subject was one 
j of the most important which could engage the attention 
; of the scientific physician — indeed, Prof. Tyndall doubted 
whether, in the whole range of medical art and science 
there was a subject of equal importance. But in dealing 
practically with this question of infectious disease, the 
scientific physician must not stand alone— he ought to be 
: aided b/ the sympathy of an enlightened public. Here, 
j in England, we did not like to be pressed into good be- 
i haviour by external influence ; and if anything was to 
come in the way of really great sanitary improvement, it 
would be from the people themselves. Hence, in a people 
who were jealous of government interference, it was of 
; primary importance that they should be properly in- 
I structed ; and he did not exaggerate in the slightest 
degree in declaring that sound and healthy instruction 
. had been imparted to them in the lecture which they had 
i just heard. 


SUSPECTED RELATIONS BETWEEN THE 
SUN AND THE EARTH 
I. 

EN the telescope first enabled us to scrutinise the 
solar surface, the spots thereby revealed formed a 
stumbling-block to some ot the early observers, who were 
! unwilling to attribute the smallest taint of imperfection 
| to our luminary. And although the spots came speedily 
! to be recognised as true solar appendages, yet until com- 
! paratively recent times they were looked upon as mere 
‘ scientific curiosities, having no perceptible reference to 
| ourselves, or indeed to anything else. 

In the eyes of the last century astronomers the sun 
shone upon the earth and kept us in leading-strings, and 
this was an end of the whole matter. But we have now 
; advanced one step beyond the position of those men, 
j inasmuch as we have accumulated evidence tending to 
i show that the physical state of the solar surface affects us 
: in a variety of ways. With regard to some of these we 
are nearly certain, while with regard to others we are less 
so ; in all we are profoundly interested, but we are not 
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yet folly awake to a true measure of our responsibility or sun. It may perhaps be desirable here to review the 
to the necessity of keeping a continuous watch upon the somewhat heterogeneous mass of evidence from various 


Solar Spots, Magnetic Declination, and Auroral Displays* 



Diagram A 


SI 


larters which leads us to believe in the existence of 
esc peculiar relations. 


About fifty years ajjo a careful observer, Hofrath 
Schwabe, of Dessau, with true Teutonic persistence set 


n 



Diagram B.— The tipper curve denotes sun-spot fluctusttions, the lower curve magnetic fluctuations, 

himself to observe the suit’s surface day after day, and as j the discovery of a cycle in the frequency of spots. This* 
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Table I. 

Number of New Groups of Sun-spots observed tach Year . The 
Observations from 1826 to 1863 were made by Hof rath 
Schwabe , the others were made at the New Observatory, 


Ye*!*,: 

No. of new] 
groups. 1 

Year. 

No. of new 
! groups. 

Year. 

No. of new 
group*. 

1826 

" ' T | 

ll8 I 

1842 

68 

I858 

188 

1827 

l6l j 

1X43 

34 

1859 

205 

1828 

225 i 

1844 

52 

i860 

210 

1 829 

*99 

1845 

114 

1861 

204 

1830 

190 

1846 

! 57 

1862 

160 

1831 

149 

1847 

257 

1863 

124 

1832 

84 

1848 

330 

1864 

113 

1833 

33 

■849 

. 238 

1865 

I 93 

1834 

: $1 

185° 

186 

1866 

1 45 

1835 

! *73 

1851 

1 5 1 

1867 

; *7 

1836 

272 

1852 

125 

1868 

| "5 

* r 37 

1 333 

n 53 

9 1 

1869 

| 224 

1838 

1 282 

1854 

67 

1870 

| 403 

1839 

162 

|SSS 

38 

1871 

I 271 

1840 

. 152 

1856 

34 

1872 

186 

1841 

! 102 

1857 

98 




From which it appears that 1828, 1837, 1848, i860, and 
1870 were years of maximum, while 1833, 1843, 1856, and 
1867 were years of minimum sun-spot frequency. 

While Schwabe was observing the sun with praise- 
worthy regularity, Sir E. Sabine was likewise observing 
the magnetism of the earth. A freely suspended magnetic 
needle is usually thought to be very constant as to the 
direction in which it points, and this is no doubt quite 
true as far as large fluctuations are concerned. Never- 
theless, between certain small limits it is always in mo- 
tion— it has, for instance, a well understood oscillation 
depending upon the hour of the day, besides which it is 
also liable to irregular fluctuations that occur abruptly. 
Now Sabine perceived that these abrupt and spasmodical 
affections of the needle were most frequent in years when 
sun-spots were most frequent ; and, furthermore, inas- 
much as these fluctuations of the magnet are almost in- 
variably accompanied with displays of the aurora borealis, 
he came to the conclusion that auroral displays occur 
most frequently in years of maximum sun spots. Our 
readers will no doubt remember the brilliant aurorae of 
1870, which was likewise (see Table 1) a year of maximum 
sun-spot frequency. 

What we have said refers to the spasmodical affections 
of the needle, but its diurnal oscillations are not less 
dependent on the state of the sun’s surface. 

Here also we have a maximum amount of fluctuation 
in years of maximum sun-spot frequency. 

This near relation between sun-spots on the one 
hand, and magnetic oscillations and auroral displays 
on the other, is exhibited in Diagram A, which has been 
compiled by Prof. Loomis, the well-known American 
meteorologist. 

Close and striking as is the relation between these three 
associated phenomena exhibited in the above diagram, 
the intimacy of this connection may be rendered even 
more obvious if we confine ourselves to such observations 
of the solar surface and of magnetic fluctuations as have 
been made with the greatest possible accuracy. 

For this purpose Schwabe’s eye-observations are not 
precise enough, and we must, as far as sun-spots are con- 
cerned, make use of some very accurate measurements of 
the solar spotted area made at Redhill by the late R. C. 
Carrington, along with the results deduced from the solar 
photographs taken at the Kew Observatory, under the 
superintendence of Mr. Warren De La Rue. 

Again, as far as magnetic observations are concerned 
let us employ the results derived from the self-recording 
magnetographs at the Kew Observatory. 


Furthermore, in order to equalise oscillations of short 
period, let us plot a solar curve, each point of which re- 
presents the mean of nine months’ sun-spot observations, 
and alongside of it a magnetic curve, each point of which 
similarly represents the mean of nine months’ magnetic 
observations. 

A comparison of this kind has been made by the 
writer of these remarks, the results of which were recently 
communicated by him to the Royal Society. These 
results are embodied in Diagram B, in winch accurate 
sun-spot observations are compared with Kew declina- 
tion ranges, that is to say, with the diurnal oscillations 
of a magnetic needle, freely suspended at the Kew Obser- 
vatory. 

A comparison of the two curves given above will show 
us that almost every prominent fluctuation of the sun- 
spot curve is represented in the magnetic curve, similar 
letters being employed to denote what appears to be 
corresponding fluctuations. 

There is, however, a greater want of similarity for that 
part of the solar curve which is dotted, but this repre- 
sents the results of eye-observations taken by Hofrath 
Schwabe, while the more accurate Kew photoheliograph 
was unfortunately out of action. 

It will be perceived that the magnetic fluctuations 
invariably follow after or lag behind the corresponding 
solar fluctuations in point of time, the mean amount of 
this lagging being probably six months. We may there- 
fore conclude from these comparisons that there is a very 
close and intimate relation between the physical condition 
of the sun’s surface and the diurnal oscillations of the 
magnetic needle freely suspended at the Kew Observa- 
tory, and also that the former is probably the cause of 
which the latter is the effect, or at least that the magnetic 
change lags behind the corresponding solar phenomenon 
in point of time. Bat.four Stewart 

(To he continued .) 


THE FRENCH TRANSIT MEDAL 

recently announced that the Paris Academy of 
Sciences had presented an appropriate medal to 
those Frenchmen who were engaged in observing the 
recent transit of Venus, as well as to all the members of 
the Academy. By the kindness of the editor of La 



Nature we are able to give an illustration of the principal 
face of this medal, the design being that of the artist M. 
Alphee Dubois. It will be seen that the artist has had 
recourse to mythology to represent under a graceful form 
the important astronomical phenomenon. Venus, in the 
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simple costume of the goddesses, passes before the car of 
Apollo, the god of the sun, while Science observes the 
phenomenon on the earth and records the results. The 
legend is the composition of a member of the Academy 
of Inscriptions. On the obverse of the medal is the 
following inscription - 

Institut De France 
Acad&viie Des Sciences 
Passage De Venus Sur Lr Soi.kil 
8-9 Dec em per, 1874, 


THE EFFECT OF INAUDIBLE VIBRATIONS 
UPON SENSITIVE FLAMES 

D URING a recent visit to Birmingham my friend and 
host, Mr. Lawson Tait, showed me some interesting 
experiments with one of Mr. Gabon's whistles, capable of 
yielding vibrations beyond the limit of hearing. This led 
to the suggestion of trying a sensitive flame with these 
whistles, and in fulfilment of my promise to select and 
send to Mr. Tait a burner sensitive to very high notes, I 
was yesterday led to make the following experiment, the 
result of which is, I believe, new, and I think sufficiently 
interesting to put on record. A sensitive flame was ob- 
tained just two feet high when undisturbed, but shrinking ! 
down to seven inches under the influence of the feeblest l 
hiss or the clink of two coins. Adjusting the Galton J 
whistle, which Mr. Tait lent me, so as to yield its lowest 
note, little effect was produced on the flame ; a shrill dog- 
whistle produced a slight forking of the flame, but that 
was all. Raising the pitch of the Galton whistle, the 
flame became more and more agitated, until, when 1 had 
nearly reached the upper limit of audibility of my left ear, 
and had gone quite beyond the limit of my right ear, the 
flame was still more violently affected. Raising the pitch 
still higher, until I quite ceased to hear any sound, and 
until several friends could likewise detect no sound, even 
when close to the whistle, 1 was astonished to observe the 
profound effect produced upon the flame. At every in- 
audible puff of the whistle the flame fell fully sixteen inches, 
and burst forth into its characteristic roar, at the same time 
losing its luminosity, and when viewed in a moving mirror, 
presenting a multitude of ragged images, with torn sides 
and flickering tongues -indicating a state of rapid, com- 
plex, and vigorous vibration. 

Nor was this effect sensibly diminished by a distance ! 
of some twenty feet from the flame. Placing the flame a* ! 
one end of the large lecture theatre of this college, and j 
blowing the whistle at the furthest point away, a distance 
at least of fifty feet and more than thirty feet above the 
flame, still the effect produced was very pronounced. 
There can hardly be a more striking experiment. A 
single silent and gentle puff of air sent from the lips 
through the whistle, nothing whatever to be heard, and 

S et fifty feet away an effect produced that might readily 
e seen by thousands of people. 

The extreme smallness of the amount of motion ac- 
tually concerned in producing this great change in the 
aspect of the flame is evident. For the inaudible vibra- 
tions, having at their origin but a small amplitude, gave 
rise to a spherical air- wave, 1 whi ch at a radius of fifty 
feet— and with the vast enfeeble ment due to this distance 
— knocked down a two-foot flame, though the surface 
acted upon had an area of less than a square inch— for it 
is only the root of the flame that picks up the wave motion. 
Of course everything depends upon the delicately -poised 
state into which the flame has previously to be brought. 
It then, like a resonant jar, enters into a state of vibration 
which appears to be synchronous with the note producing 
the effect. By this means it may be possible, with the aid 
of a mirror moving at a known speed, to determine the 

1 I bare no doubt a similar result would attend m experiment made in the 
open air, if the air were still enough tj allow it to he made. 


vibration number of these high notes, and thus with greater 
exactitude fix the upper limit of hearing. 

The flame giving the effect here described was pro- 
duced by coal gas contained in a holder under a pressure 
of ten inches of water, and issuing from a steatite jet 
having a circular orifice 0*04 inch in diameter. 1 

W. F. Barrett 


SOUND-VIBRATIONS OF SOAP-FILM 
MEMBRANES 

'T' HE vibration-forms of membranes agitated by their 
A fundamental and upper tones, have usually been 
studied by means of thin bladder or india-rubber stretched 
on a ring or frame (see Helmholtz “ Sensations of Tone/’ 
chaps, iii. and v. ; Pisko, “ Die Neueren Apparate der 
Akustik,” p. 75). While 1 was lately trying with Mr. R. 
Knight the capabilities of various membranes of taking 
impressions from vocal sounds for phonautographic pur- 
poses, the idea occurred of using soap-film. This was at 
once carried into effect by dipping the end of a lamp- 
chimney into some soap-solution, strengthened in the 
usual way with glycerine and a little gelatine. On 
singing near the open end of the chimney, the 
series of forms belonging to the various notes be- 
came plainly visible, those produced by the upper tones 
being as it were engine-turned in their complex sym- 
metry, in a way to which the sand lines on so coarse a 
material as caoutchouc can bear no comparison. To 
exhibit these forms at a popular lecture here last night, 
the light of an oxy hydrogen magic lantern was simply 
reflected off the vibrating fdm upon the screen in a disc 
of some three feet in diameter, so as to show its pat- 
terns on a large scale when set in movement by talking, 
singing, and playing a cornet in its neighbourhood. The 
effects were of singular clearness and beauty. To lec- 
turers who may use this new and easy means of making 
the more complex sound-vibrations appreciable by the 
eye, 1 would mention that by slightly thinning the soap 
solution, and adding a few drops of ammonia, they may 
obtain a film more free from interference-colours, so as to 
display the vibration-figures on an almost clear ground, 
but if this is done, the thicker mixture should be used 
afterwards, for the gorgeous scenic effect of the masses of 
prismatic colour whirled hither and thither by the musical 
vibrations. Edward B. Tvlor 

Wellington, Somerset, April 20 


THE 0 THE OS COPE * 

T COMMUNICATED to the Royal Socien in No- 
I vember last, an account of some radiometers which 
I had made with the object of putting to experimental 
proof the u molecular pressure ” theory of the repulsion 
resulting from radiation. Continuing these researches I 
have constructed other instruments, in which a movable 
fly is caused to rotate by the molecular pressure generated 
on fixed parts of the apparatus. 

In the radiometer, the surface which produces the 
molecular disturbance is mounted on a fly, and is driven 
backwards by the excess of pressure between it and the 
sides of the containing vessel. Regarding the radiometer 
as a heat-engine, it is seen to be imperfect in many 
respects. The black or driving surface, corresponding to 
the heater of the engine, being also part of the moving 
fly, is restricted as to weight, material, and area of sur- 
face. It must be of the lightest possible construction, or 


* The condition* necessary for obtaining the utmost venw * of the 

flame are described in art article 1 published cm the subject in the J oful t 
Science Katieiv for April, 1867. . _ .. 

= On Repulsion Reuniting from Radi.lion. I'lolmunnry note on the 
Otheoscope, by William Crooken, F.R.S., &c. Road More the Royal 
Society, April ad, 1*177. 
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friction will greatly interfere with its movement ; it must 
not expose much surface, or it will be too heavy ; and it 
must be a very bad conductor of heat, so as to retain the 
excess of pressure on one side. Again, the part corre- 
sponding to the cooler of the engine (the side of the glass 
bulb) admits of but little modification. It must almost 
necessarily be of glass, by no means the best material for 
the purpose ; it is obliged to be of one particular shape ; 
and it cannot be brought very near the driving surface. 

A perfect instrument would be one in which the he ate, 
was stationary ; it might then be of the most suitable 
material, of sufficient area of surface, and of the most 
efficient shape, irrespective of weight. The cooler should 
be the part which moves ; it should be as close as pos- 
sible to the heater, and of the best size, shape, and weight, 
for utilising the force impinging on it. By having the , 
driving surface of large size and making it of a good con- j 
ductor of heat, such as silver, gold, or copper, a very faint I 
amount of incident radiation suffices to produce motion. 
The black surface acts as if a molecular 1 wind were 
blowing from it, principally in a direction normal to the 
surface. This wind blows away whatever easily movable 
body happens to be in front of it, irrespective of colour, 
shape, or material ; and in its capability of deflection 
from one surface to another, its arrest by solid bodies, and 
its tangential action, it behaves in most respects like an 
actual wind. 

Whilst the radiometer admits of but few modifications, 


already made, together with some new experimental 
radiometers, which will be exhibited for the first time 
on Wednesday : — 

1. Otheoscope . — A four-armed fly carrying four vanes of 
thin clear mica is mounted like a radiometer in an ex- 
hausted glass bulb. At one side of the bulb a plate of 
mica blacked on one side is fastened in a vertical plane in 
such a position that each clear vane in rotating shall pass 
the plate leaving a space between of about a millimetre. 
If a candle is brought near, and by means of a shade the 
light is allowed to fall only on the clear vanes, no motion 
is produced ; but if the light shines on the black plate 
the fly instantly rotates as if a wind were issuing from 
this surface, and keeps on moving as long as the light is 
near. 

2. Otheoscope . — A four-armed fly carries roasted mica 
vanes and is mounted in an exhausted glass bulb like a 
radiometer. Fixed to the side of the bulb are three plates 
of dear mica equidistant from each other in a vertical 
plane, but oblique to the axis. A candle brought near the 
fixed plates generates molecular pressure, which, falling 
obliquely on the fly, causes it to rotate. 

3. Olhcoscope . — A large horizontal disc, revolving by 
the molecular disturbance on the surface of inclined 
metallic vanes, which are blacked on both sides in order 
to absorb the maximum amount of radiation, 

j 4. Olhcoscope . — Inclined aluminium vanes driven by 
the molecular disturbance from the fixed black mica disc 


such an instrument as the one here sketched out is 
capable of an almost endless variety of forms ; and as it 
is essentially different in its construction and mode of 
action to the radiometer, I propose to identify it by a 
distinctive name, and call it the Otheoscope («fVo>, I 
propel). 

The glass bulb is an essential portion of the machinery 
of the radiometer, without which the fly would not move ; 
but in the otheoscope the glass vessel simply acts as a 
preserver of the requisite amount of rarefaction. Carry a 
radiometer to a point in space where the atmospheric 
pressure is equal to, say, one millimetre of mercury, and 
remove the glass bulb ; the fly will not move, however 
strong the incident radiation. But place the otheoscope 
in the same conditions, and it will move as well without 
the case as with it. In the preliminary note already 
referred io, a I described a piece of apparatus by which 
I was able to measure the thickness of the layer of 
molecular pressure generated when radiation impinged 
on a blackened surfac e at any degree of exhaustion. At 
the ordinary density of the atmosphere the existence of 
this molecular disturbance was detected several milli- 
metres off, and its intensity increased largely as the 
generating surface and movable plate were brought closer 
together. It would be possible, therefore, to construct an 
otheoscope in which no rarefaction or containing vessel 
was necessary, but in which motion would take place in 
air at the normal density."’ Such a heat-engine would 
probably work very well in sunlight. 

Aided by the mechanical dexterity of my assistant, Mr. 
Gitningham, 1 have constructed several varieties of 
otheoscope^ These i propose to exhibit at the soiree of 
the Koval Society on Wednesday next, as illustrations 
ot tne very beautiful manner in which, at this stage of my 
investigations, theory and experiment proceed hand in 
hand, alternately assisting each other, and enlarging our 
Knowledge of those laws of molecular movement which 
constitute a key to the relations of force and matter. 

The following is a list of the otheoscope* I have 

Moh'euLn , not tnvlar. T here is no wind in the sense of an actual trans- 
ference oi air from one place to another. This molecular movement may 
T compared to the movement of the fta.se s when water is decomposed hv an 
“vrent. In the water connecting the two poles there is no apparent 
other* 0 ** 11 ' nme * ils muc h is passing one way as the 

, sir*' ^p^l Soc., November t8?<\ p, 310. 
n>ent tn * l,H i s 1 hl4V<s constructed miJ» an instrument- The move- 

nt taktt * »»» the way I had anuopat, d.~ W. C. April ns 


below, blowing (so to speak) through them, 

5. Otheoscope . — A large horizontal coloured disc of 
roasted mica, driven by inclined aluminium vanes placed 
underneath it. 

6. Otheoscope . — A bright aluminium disc cut in seg- 
ments, and each segment turned at an angle, driven by 
a similar one below of lampblackcd silver. 

7. Radiometer.— A vertical radiometer, made with eight 
discs of mica blacked on one side, and the whole sus- 
pended on a horizontal axis which works in two glass 
cups. The motion of the radiometer is assisted on each 
side bv driving vanes of aluminium blacked on one side. 

8. Radiometer . — A vertical turbine radiometer, the oval 
vanes of roasted mica blacked on one side. 

9. Radiometer \ — A spiral radiometer of roasted mica 
blacked on the upper side. 

to. Radiometer of large size, showing great sensitive- 
ness. 

n. Radiometer.— A two-disc radiometer, the fly carry- 
ing roasted mica discs blacked on one side ; in front of 
each blacked surface is fixed a large disc of thin clear 
mica. The molecular disturbance set up on the black 
surface, and streaming from it, is reflected in the oppo- 
site direction by the clear plate of mica, causing the fly 
to move abnormally, />., the black surface towards the 
light. 

12. Radiometer.— k two-disc radiometer, the fly carry- 
ing roasted mica discs blacked on one side, similar to 
No. 11, but with a large clear disc on each side. The 
molecular disturbance, prevented from being reflected 
backwards by the second clear disc, is thus caused to 
expend itself in a vertical plane, the result being a total 
loss of sensitiveness. 

13, Radiometer . — A two-disc, cup-shaped, aluminium 
radiometer, facing opposite ways ; both sides bright 
Exposed to a standard candle 3*5 inches off, the fly rotates 
continuously at the rate of one revolution in 3*37 seconds. 
A screen placed in front of the concave side so as to let 
the light shine only on the convex surface repels the latter, 
causing continuous rotation at the rate of one revolution 
in 7*5 seconds. ' When the convex side is screened off, so 
as to let the light shine only on the concave, continuous 
rotation is produced at the rate of one revolution in 6*95 
seconds, the concave side being apparently attracted. 
These experiments show that the repulsive action of ra- 
diation on the convex side is about equal to the attractive 
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action of radiation on the concave side, and that the 
doable speed with which the fly moves when no screen is 
interposed is the sum of the attractive and repulsive 
actions. 

14. Radiometer . — A two-disc, cup-shaped, aluminium 
radiometer, lamp-blacked on the concave surfaces. In 
this instrument the usual action of light is reversed, 
rotation taking place, the bright convex side being re- 
pelled, and the black concave attracted. When the light 
shines only on the bright convex side, no movement is 
produced, but when it shines on the black concave side, 
this is attracted, producing rotation. 

15. — Radiometer . — A cup-shaped radiometer similar to 
the above, but having the convex surfaces black and the 
concave bright. Light shining on this instrument causes 
it to rotate rapidly, the convex black being repelled. No j 
movement is produced on letting the light shine on the 
bright concave surface, but good rotation is produced 
when only the black convex surface is illuminated. 

16. Radiometer — A multiple-disc, cup-shaped, turbine 
radiometer, bright on both sides, working by the action 
of warm water below and the cooling effect of the air 
above. 

17 • Radiometer. -A four-armed metallic radiometer 
with deep cups, bright on both sides. 

18. Radiometer . —A four-armed radiometer, the vanes 
consisting of mica cups, bright on both sides. 

19. Radio weft r . — A four-armed radiometer having clear 
mica vanes. The direction of motion being determined 
by the angle formed by the mica vanes with the inner j 
surface of the glass bulb. 
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decline together till both arram enter their minimum period in 
the eleventh, first, and second series of years. 

6 . That while the statistical evidence discloses a cycle of 
drought in Southern India, coincident in a marked m mrier with 
a corresponding cycle of sun-spots, it aho tends to show that the 
average rainfall of the years of minimum rainfall in the said 
cycle approaches perilously near to the point of deficiency which 
causes famine. That the average is, however, above that point ; 
and that, while we have reason to apprehend recurring droughts 
and frequent famines in these cyclic years o t minimum rainfall, 
the evidence is insufficient to warrant the predictionof a regularly 
recurring famine. 

It will he observed that these results are strongly confirmatory 
of the general conclusions arrived at by Meidrum and others, 
who have examined the question from data collected from a large 
area, and embracing an extended series of years, the only note- 
worthy point ot difference being the larger rainfall of the first 
) ear of the c> cle, as compared with the eleventh and second 
years which immediately precede and follow it. It is perhaps 
only to be looked for that such an anomaly should he met with 
in dealing with the rainfall of only one place, embracing a period 
of sixty-lour years, seeing that the accidental oecurienee of one 
or two cyclones, accompanied with unusually heavy local rain- 
fall, would be sufficient to produce the anomaly in question. 
The anomaly would m all likelihood have disappeared if the area 
of observation had been wider or the time of observation longer. 
It is scarcely necessary to do more than point out the absolute 
necessity of establishing physical observatories in order to obtain 
the data for the investigation of the connection between the state 
of the sun’s surface and the .-date of tcrrcsti ia) convection current*, 
if being only through their cosimeal relation*, that we may ica- 
bonably hope to solve many of the more difficult problems of 
meteorology, some of which lead to intensely practical issues. 


DROUGHTS AM) DA MIXES IX SOUTHERN ' 
INDIA 1 

paper on this subject, noted below-, a copy of which we 

l have just teceivcd, will no doubt awaken much inlet est, 
not only on account of its scientific bearings but aho from its 
bearings on so very practical a subject as the famine* of India, 
ft is most gratifying to see that the subject has been taken up by 
one who gives evidence on every page of rare capacity as a scien- 
tific statistician. There is throughout an absence of stiaining 
the facts before him beyond what they may legitimately bear, 
and a skill in combining them so a* to eliminate, a-> fai as pos- 
sible, why t is merely accidental fi-nri the results ultimately 
arnvtd at in their relation to the sun-spot period.* 

The data dUcu*sed m Dr. Hunter's paper arc the amounts of 
the annual rainfall at Madras irom 1M3 to 1876, and the relative 
number of sun-spots from 1S10 to 1876. The results of the 
inquiry are given in the following *ix propositions : — 

1. That no uniform numerical 1 Gallon can be detected between 
the relative number of the sun-spots and the actual amount of 
rainfall. 

2. That although no uniform numerical relation can be detected 
between the relative number of sun-spots and the actual amount 
of rainfall, yet that f ne minimum period in the cycle of sun-spots j 
is a period of regularly reaming and strongly marked drought in 
Southern India. 

3. That, apart from any solar theory, an examination of the 
rain registers shows that a period of deficient rainfall rtcurs in 
cycles of eleven years at Madras ; that this period consists of the 
eleventh and second series of years in »lie cycle; which two 
series also contain six out of the seven years of minimum sun- 
spots falling in this century up to 187S. 

4. That after the period of minimum rainfall in the eleventh 
and second series of years in the cycle, the rainfall rises to a 
maximum in the fifth year; after which it again declines to its 
minimum period in the eleventh and second years. 

5. That, apart from any solar theory, the statist ical evidence 
shows that ihe cycle of rainfall at Madras has a marked coinci- 
dence with a corresponding cycle of sun-spots; that in this cycle 
of eleven years both the sun-spots and the rainfall reach their 
minimum in the group consisting of the eleventh, first, and second 
yeans ; that both the rainfall and the sun-spots then increase till 
they both reach their maximum in the fifth year, after which they 

1 ’* The Cycle of Drought art! Famine in Southern India/* by W. W. 
Hunter, f.T, *>., Director-General nf Spubtlcs to the Government of India. 


OUR ASTRONOMICAL COLUMN 

Ma. Gi 1.1/s Kmt.ihtion 10 Asclnsjow —In cn address 
to the Royal Astronomical Society on Apr it 8, 1857, “On the 
means which will be available for correcting the measure of the 
sun’s distance during the next twenty-live yeais," the Astro- 
nomer-Royal directed attention to a method of making observa- 
tions for parallax, not applicable to the plant t V onus, but appli- 
cable to Mars, namely, by “ observing the displacement of Mars 
in right ascension when he is lar cast of the meridian, and far 
west of the me 1 idian, as seen at a single observatory/* and he 
particularised the advantage of this method, and expressed his 
opinion that it Ls u the best of all/’ The observations are not 
attended with the very gieat expense which is involved in the 
efficient observation of a transit of Venus, indeed if undo al an 
established observatory need entail little or no cost ; they may 
be conducted by a single observer or series of observers, in the 
latter case with a due regard to personal equation, and each 
observatory cu-operating in the work, will furnish a result quite 
independent of the rest, so that the observer has the satisfaction 
o r knowing that by the method recommended his own observa- 
tions alone will give a value for the most important unit of 
measure in astronomy. The Astronomer- Royal confined his 
remarks to the observation of differences of right ascension, 
recommending as of the first consequence a firmly* mounted 
equatorial, and as advantageous though not absolutely necessary 
the chronographic method of transits first introduced by the 
American astronomers. The oppositions of Mars in i860 and 
1862 were referred to w T ith regard to their relative advantages for 
such observations. 

Mr. Gill has taken a further and an important step in the 
direction of utilising observations of Mars for the determination 
of the solar parallax. Encouraged by Lord Lindsay *» liberal 
offer of the loan of the heliometer employed in the expedition to 
the Mauritius for the observation of the transit of Venus, Mr. Gill 
proposes to leave England this month for the island of Ascension, 
and to apply the heliomelric method of measurement of distances 
instead of observing differences of right ascension, as sug- 
gested in the Astronomer- Royal’s address, and as was stated 
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in Nature last week, the council of the Royal Astronomical 

Society have guaranteed 5 °° l - for the ex P« n ' es of Mr - Gil1 ' 6 
expedition. Ascension has been fixed upon, not without a 
careful consideration of probable meteorological conditions about 
the time of the opposition of Mars in September, in which it is 
understood the records of the Meteorological Office have been of 
the greatest service, and in fact, have induced Mr, Gill to fix 
upon Ascension for the site of his temporary observatory in pre- 
ference to St. Helena, the astronomical condition being about 
the same for the two islands, *.<?., their latitudes not differing much 
hum the declination of the planet when nearest to the earth, so 
that it is observable at a considerable hour- angle on both sides 
of the meridian. 

The modus operand i pi oposed by Mr. Gill, is as follows : — two 
stars, a and A, one preceding and the other following the planet, 
are selected for each night of observation, and their angle of 
position and distance relative to the planet are computed roughly 
for 4b. K. and 4I1. W. hour-angle, ami the right ascension and 
declinat ion of the middle point between star and planet ; so that 
the proper stars of comparison are readily found. The helio- 
meter axis is directed to this middle point, the position. circle 
set to the position angle, and the segments set to the approxi- 
mate distance. The observer finds in the field of view a star 
and the planet ; by turning the handle by which the segments are 
moved in distance , the images of star and planet are made to 
move relatively to each other in the direction of a line joining 
the objects, while if the position- handle is turned, the images 
move in the direction of a line perpendicular thereto. Suppose 
that the star <7 is viewed through segment A, and the planet 
through segment lb According to Mr. Gill’s usual practice the 
observation would proceed thus : — 

I. Measure of position-angle. 

II. Measure of dvance, both limbs, 

III. Reverse segments, and view slat by .segment II and 
planet by segment A. 

IV. Measure position-angle. 

This constitutes one measure. 

V. Repeat this process with star b. 

VI. Reverse position-circle and repeat the comparison with 
star A. 

YU. Compare again with star a. 

This constitutes a complete symmetrical set, which Mr. Gill 
has found ctm be secured on an average in ih. 30m., sometimes 
in ih, iom., or if there be interference from cloud it may 
occupy 2h. 

In the measure of a position -angle, by a movement of the 
handle for distance, the star may he made to move, relatively to 
the planet along the line of separation of the lenses, so that the 
star successively occupies positions 1, 2, 3 ... 3, 2, 1, Sec. 
This motion may be very slow and the position-circle being set so 
that the motion of the planet completes the bisection, the 
observer has only to go on moving the star slowly till the limb is 
seen to symmetrically bisect the star (the time of which is noted) 
precisely as Jupiter’s limb bisects one of his satellites. 

The measure of distance is conducted with equal care, but is 
not so readily explained without a diagram. Mr. Gill finds hi* 
method possesses very great delicacy. It sometimes happens 
that it is not possible to find a star sufficiently bright to compare 
with Mars in ins full light. In such cases the brilliancy of the 
planet can be easily kept down by a wire-gauze screen, which, 
by an ai rangement at the eye- end, can be laid over cither seg- 
ment of the object-glass and at any angle thereto. 

In a letter to M. Leverrier, published in the Bulletin Interna- 
tional of April 27, Mr. Gill states that the observations of Juno, 
which he made with Lord Lindsay at the Mauritius with the 
same heliometer, showed that the determination of the diurnal 
parallax by measuring with this instrument the distance of the 
p anet from a star preceding and a star following is susceptible 


of an extreme precision, and he found the probable error in the 
determination of the planet’s position for each complete observa- 
tion of the morning or evening did not exceed ± o"*o75. Lord 
Lindsay has stated that the value of the solai parallax, resulting 
from these observations of Juno (a single discordant one only 
being rejected) is 8" *82, which approaches near to Prof. New- 
comb’s value, 8"‘85, adopted provisionally by the German 
astronomers, and to M. Leverrier’s theoretical determination, 
8"*S6. This sufficiently indicates the utility of the method, and 
Mr. Gill intends to avail himself ’of the close oppositions of the 
minor planets Ariadne and Melpomene during his visit to Ascen- 
sion to obtain values of the parallax by observation on the same 
principle. 


Com kt 1877 XL (Winnetkk, Ai ril 5). —This comet may 
be expected to prove a fine telescopic object during the absence 
of moonlight in the circumpolar sky, with its stellar- looking 
nucleus and double or broad fan-shaped tail. The annexed posi- 
tions for midnight at Berlin are from elements by Herr Hath, of 


Hamburg, and have been received from Prof. 

Winnccke 
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Declination 

Log. Distance 
from Knrth. , 


h. m s. 
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... 001549 
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3 19 55 
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... 002028 

14 .. 

• 4 S 57 

4 So f 3’G 

. . 0 -0254s 

The folio win 

g orbit has 

been calculated by Mr. Hind fro 

observations at 

Strasburg, 

on April 5 and 25, 

and at Berlin at 

J/dpsic on April 14 * — 



Perihelion Passage, 

1877, April j 7 64687, G.M.T. 


Longitude of Perihelion 253 30 9 ) Mean Equinox, 

,, Ascending Node ... 316 33 53 ) 1877*0 

Inclination 58 54 22 

Distance in Perihelion 0*950250 

Heliocentric motion- -retrograde. 

These elements represenl the observations during the interval 
very closely. 


NOTES 

M. Flammarion has been authorised by M, Leverrier to use 
one of the largest refractors of the Paris Observatory for the in- 
vestigation of the motion of double-stars round a common centre 
of attraction. This liberality on the part of the chief of the 
Paris Observatory is highly creditable. M. Leverrier, indeed, i-> 
desirous of placing the immense means of investigation pos- 
sessed by the observatory at the service of a number of inde- 
pendent workers not belonging to the staff of the establishment, 
but who have given solid proofs of their zeal and capacity for 
research in some particular science. His ambition is to create at 
the observatory a national astronomical institution where quali- 
fied scientific men may find ample means for following their own 
special studies. 

Sir David Monro, late Speaker of the House of Representa- 
tives in New Zealand and an active promoter of science in that 
colony, died at Nelson, New Zealand, on February 15. He 
graduated in Medicine in the University of Edinburgh in 1834, 
where his great grandfather, grandfather, and father successively 
held the Chair of Anatomy. He devoted the leisure of an active 
political life to the pursuit of botany, and by his discoveries, 
which were published by l>r. Hooker in his New Zealand 
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Flora,’’ be added largely to our knowledge of the vegetation of 
New Zeahml, on which he also wrote an instructive essay that 
is published in the first volume of the 1 ransadwns of the New 
Zealand Institute, 

We learn with the greatest pleasuie that the Health Com- 
mittee of the Police Board of Glasgow has agreed to carry out 
at eight stations in that city the system of continuous automatic 
observation of the constituents of the air, special attention being 
given to its impurities arising from manufactures and other causes 
which has been devised and worked out since March, 1S76, by Mr, 
E. M. Dixon, in connection with Dr. Russell, Medical Officer 
of Health. The Committee has already expended fully 200/. in 
fitting up a laboratory and the observing stations with the in* 
stiumcnts required, and are prepared to expend a sum of 300/, 
per annum in carrying out this very important practical investi- 
gation. The results, including meteorological observations made 
in connection with the scheme, will be published monthly, the 
first number appearing in June next. 

Gay-Lussac, the great French physicist and chemist, was 
born in 1778, and his centenary will be celebrated by a festival 
and the erection of a statue either in Limoges or Paris. 

A series of lectures upon zoological subjects will be given in 
the Zoological Gardens, Regent’s Park, on Thursdays at’* 5 i\ M., 
after Whitsuntide. The first lecture [will be delivered in the 
Lion House, and others in the lecture-room near the Reptile 
House. Mnv 24: “The Lion House and its Inhabitants, 0 
P. L, Sclatcr, F.R.S ; May 31 : “ Sea-urchins and Star-fishes, 0 
Prof. Huxley, F.R.S. ; June 7 : “ Sloths and Ant-eaters,” Prof. 
Flower, F.R.S.; June 14: “Whales arid Porpoises,” Prof. 
Flower, F.R.S. ; June 21 : “Man-like Ape-5,” Prof. Garrod, 
F.R.S. ; June 28: “Variation in Domestic Animals, ” W. Ik 
Tegetmeier, F.Z.S. ; July 5: “Hornbills and their Habits,” 
Dr. Murie, F.Z.S. ; July 12 : “Birds of Prey,” R. B. Sharpe, 
F.Z.S. ; July 19: “ Frogs and Toads,” Prof. Mivart, F.R.S. ; 
July 26 ; “The Orniihorhyncbus,” Prof. Garrod, F.R.S. These 
lectures will be free to Fellows of the Society and their friends, 
and to other visitors lo the Gardens. 

The annual tonversazijne of the Royal Society was held at 
Burlington House on Wednesday week, and was numerously 
attended. There was a large collection of instruments brought 
together, among the principal of which were the following ; — 
An Automatic Spectroscope, which can be used with 2, 4, 
or 6 prisms, solar e)c-piece arrangement, ami new split 
slit, whereby any lines in the spectrum can be measured ; 
a Ileliostat, with large crown-glass prisms, to be employed 
with the spectroscope ; Governor for 18- inch reflector, which 
wili keep time with a variation of rate of five seconds per 
minute, at pleasure ; all designed and exhibited by Lieut. - 
Colonel Campbell, of lllythswood, and constructed by A. 
HUger. —Prof. W. G. Adams exhibited an Apparatus for 
producing interference of light by means of thick plates, 
and Apparatus for the reflection and refraction of radiant 
heat and light, fitted to Clifton’s optical bench, and con- 
structed by Messrs. Elliott Brothers. The half-prism 
direct -vision spectroscope made for Greenwich, about which 
there has recently been a correspondence in Nature, was 
also shown. Then there was a Hydrodinomcler, an instru- 
ment for taking ranges, without any calculation, from coast bat- 
teries over 100 feet in height ; a small hydroclinometer, a modi- 
fied form of the above, for giving the inclination of slopes, 
&c\, without any adjustment, and for larger guns ; an electric 
position- and range-fiudei for coast batteries ; a Field-Artillery 
range-finder; an Infantry range-finder; a patent self-adjusting 
optical square, which by a simple adjustment can immediately 
be corrected to the true right angle, without the aid of any 
other instrument ; au electric chronograph, for the measure- 
ment of minute portions of time, velocities of shot, &c., by the 


free fall of a weight ; these were exhibited by Capt. Watkin, 
R. A.— -Lieut. G. S. Clarke and Prof. Herbert MT.eod showed 
an instrument called the Cycloscope, an apparatus for determin- 
ing the speed of machinery by means of a tuning-fork or reed of 
known period ; also for ascertaining the pitch of a tuning-fork 
by means of a cylinder rotating at a known speed. There 
were also Telephone and (patent) Thermo-electric Pile (in 
action), with specimens of Gray’s telephone, exhibited by Messrs. 
C. and I.. Wray ; improved Holtz electrical machine with four 
plates and self-charging arrangement, in glass case, ready for 
use in any condition of the atmosphere, and Manometric appara- 
tus, for showing effects of sound on a sensitive flame, exhibited 
by Mr. Ladd ; teeth, bones, and ancient woiks of art lately 
found in caves in Derbyshire, exhibited by Mr. Boyd Dawkins, 
F.R.S. ; specimens of cast and wrought iron treated by Prof 
Barffs process for the prevention of corrosion, which consists in 
acting on iron at suitable temperatures with dry steam, ex- 
hibited by Prof. Barff; specimens of the core of well, from 
Meux’s Brewery ; the large induction-coil, with secondary wire of 
280 miles, constructed for Mr. \V, Spottiswoode by Mr. Appn 
(in operation), was shown in the meeting room, and Mr. 
Crookes’s Otheoscope, of which we give an account this week. 

On Monday Prof, Boyd Dawkins commenced a series of 
eight Field Lectures on Geology at Owens College. Six of the 
lectures will be in connection with excursions to various places 
from Manchester. 

Mk. William Gov-sage, F.C.S., the: inventor of several im- 
portant processes in practical chemivry, died at EarLleigli, 
Bowdou, Cheshire, on April 0, in his seventy-eighth year. 

The Council of the Royal Geographical Society have awarded 
the Royal medal to Capt. Sir George S. N arcs, R.N,, for 
having commanded the Arctic Expedition of 1875-6, and to 
Pundit Nain Singh, for having added a greater amount to our 
positive knowledge of the map of A.sia than any individual of 
our time. 3 n his first great journey he for the fir -t time defer- 
| mined the position of Lhassa, the cipital of Tibet, besides 
surveying the course of the great river Tsanpo, or Bramaputra, 
from near its source to near its entrance into the Himalayan 
! region ; in his last he traversed ?,nd surveyed the high Plateau 
of Tibet from its extreme north-west to Lhassa, a line of 1,200 
1 or 1,400 miles of entirely new country* No reward was ever 
better earned than that bestowed by the Society 011 Nain Singh, 

I who, indeed, deserves to be ranked among the first of explorer*/ 
i While pursuing his arduous ami dangerous work he was paid at 
I the rate v>f 7 /. per month, and now retires, satisfied we believe, 
j on a pension of 50/. a year. Through his labours we have now 
| for the first time a scientific basis on which to construct a map 
! of Tibet. A gold watch, with an appropriate inscription, was 
at the same time awarded to Capt. Albert Markham, K.N., for 
having commanded the northern division of sledges in the Arctic 
Expedition of 1875.6, and for having planted the Union Jack in 
83 deg. 20 min. 26 see. N., a higher latitude than had ever been 
reached by any previous expedition. 

It is hilt a poor set-off to the horrors of war that it is a means 
of spending a real knowledge of geography ; but that it does do 
so was shown in this country during the last Oriental war the 
Crimean. As might June been expected, numerous war-maps 
have already appeared. The most satisfactory of these maps is^ 
a huge one published by Mr. Stanford on the scale of fifty miles 
to an inch, including Turkey in Europe and her tributary states, 
together with such parts of neighbouring countries in Europe 
and Asia as arc more immediately connected with the settlement 
of the Eastern (^uebtiou. Any one wishing to follow the move- 
ments of the two armies could not obtain a better guide. All' 
the physical and political features, including the railways up to 
date, are shown with great clearness. Mr. Stanford publishes ^ 
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two other war-maps, one on a smaller scale and at a cheaper 
price than the above, and Jankowsky’s Russo-Turkish war-map, 
a picture or birdVeye map of Turkey and the Black Sea, A 
very fine and moderate-priced map comes to us from Perthes, of 
Gotha, It is prepared by Dr, Peterman n, and is evidently a 
compilation from several of the maps in Stieler’s Atlas. It 
embraces all the country in Europe and Asia likely to be in- 
cluded in the theatre of war, so long at least as it is confined to 
the two combatants now in the field. This map, sold at a very 
moderate price, may be had in London from Mr, Stanford, 

The war just begun will in no way interfere, we believe, with 
l he forthcoming Paris Exhibition. The works are progressing 
with such activity that everything but the Trocadero palace will 
be ready at an earlier date than was anticipated. The Truca- 
dero building has been delayed by legislative difficulties, which, 
however, have been overcome, and that building will not be 
behind its time. 

M. Henry Gikfard is constructing, near the Champ <le j 
Mans at Paris, a workshop for the preparation of sulphate of 
iron. The apparatus was tried for the first time last Friday, 
when the balloon Eok was inflated in an hour and a half, and 
was sent up with an aeronaut The capacity of the balloon being 
220 cubic metres, the rate of production is very satisfactory. It 
is expected that the sale of sulphate will cover almost all the ex- 
penses, so that numerous scientific ascents may be made in the 
ensuing summer. The monster captive balloon of 20,000 cubic 
meters will be inflated by the same process. 

The annual meeting of the Royal Institution was held on 
Tuesday. The Annual Report of the Committee of Visitors 
for the year 1876, testifying to the continued prosperity and 
efficient management of the Institution was read and adopted. 
The real and funded property now amounts to above 84,000/. 
entirely derived from the contributions and donations of the 
members. Seventy-two new members paid their admission fees 
iiri 876 . | 

The forty-eighth anniversary of the Zoological Society \va.> 
held on Monday. The number of fellows, fellows-elect, and 
annual subscriber at the close of the year 1876 amounted to 
3,311, showing an addition to the strength of the society of 
seventy members during the year 1876. The number of honorary 
members at the same date was fourteen, of foreign members 
twenty-five, and of corresponding members 199. 'l'he total 
income of the society in 1876 was 34,955/., exceeding that of the 
year 1875 by 6,216/. The total expenditure of the society in 
1876 was 31,635 /. The total assets of the society on December 
3 T » 1876, were calculated to be 15,516/., while the liabilities 
were reckoned at 4,430/. The total number of visitors to the 
society s gardens in 1876 had been 915,76b die corresponding 
number in 1873 (hitherto the most successful ) ear in this tes- 
pect) having been 713,048. The number of visitors in 1876 had 
til ere fore exceeded that of any other previous year since the 
opening of the garden?, by more than 200,000. The report 
stated that the total number of animals in the collection on . 
December 31, 1876, had been 2,265. 

In the May part of PetermamTs MiUheihm^m Herr K. 
Zopj ritz has a critical paper on Watson and Chippemlall’s 
Survey or the White Nile and Junkers Survey of the SobaL 
llerr Zoppritz expresses some dissatisfaction with the observa- 
tions of the former as being vague and careless and difficult to 
reconcile with data already obtained, A valuable paper by Dr. 
Dorst describes and discusses the movements of the ice between 
Greenland and Spit/bergeu as observed by him in the steamer 
ttienmkorb in 1869. It is an important contribution to our 
knowledge of the currents of this region. 

The examination for the Sheepshanks Astronomical Exbibi- 
w * l * c *> the annual value of 50/, and tenable for three 


years, will be held on May 21 in Trinity College Lecture -room 
No. 4. All undergraduates of the University are eligible, but 
in the event of a candidate who is not a member of Trinity Col- 
lege being elected, he must become a member of Trinity. Can- 
didates are required to send their names, and, if not members of 
Trinity, certificates of moral character and good conduct to one 
of the tutors of Trinity on or before May 19. 

A detailed account of Father Cecchi’s remarkable seismo- 
graph to which we recently referred will be found in the January 
number (1877) of Eh'ttridda. ThcCecchi seismograph has been 
adopted with good success at several of the larger Italian obser- 
vatories and meteorological stations. In order to enable also 
smaller establishments to obtain a similar apparatus at much ks- 
cost, Trof. Cecchi has lately constructed ja simpler one on tlu 
same principle, which meets all the 1 equipments for sc is mica l 
observations and gives nearly as many and as exact data as the 
larger instrument. A full description of this is now being pub- 
lished in the E/effriciAa, and the adoption of it for meteoro- 
logical stations may be strongly recommended. The whole cos' 
will not exceed 4/. or 5/. 

M. SiCAKD, member of the Italian Anthropological Society, 
on making excavations on his properly near Kischeneff, in 
Bessarabia, at a 'place called Moguil Liondia, discovered a very 
large tumulus of earth, with human skeletons, remains of iron 
objects, and an amulet of curved bone. One of the corpses 
appeared to have been interred with a Imr-e, much in the "ante 
way as the tribes of the Tehuelches and Pehudches still bury 
their fellow-men. Unfortunately the skulls were dispeisul, but 
M. Si ward is going to continue Ins cxcavatiuus, and will give a 
detailed account ofhis highly interesting discovery in tin*: A 'ivut.i 
di Aniropologia e EJnEo^ia^ publi-.het by Prof. Mant^g izw. 

At the last meeting of the Ethnographical Section of the 
Russian Geographical Society, M. Poliakof, referring to the 
results ol his last journey on the < >bi, pointed out the remarkable 
similarity between the present state of civilisation of the U.-tiaki 
and that of the prehistoric inhabitants of the reindeer ptrion of 
France and Middle Europe. After a description of the f. at arcs, 
which the present flora and fauna of the banks of the Obi have 
in common with those of Europe at tint period, M. Poliakof 
described the primitive mode of life of the Ostiaks. Their 
utensils and implements almost exactly resemble those oj the 
Hone period and the Hands of the Pacific, being made exclu- 
sively of stone, of teeth and claws of beats, and of bone, and 
their do 1 hex being cither furs or woven from nettle filaments, 
M. Poliakof described at length their mode of life, then vwetched 
homes, their customs, their family relations and the ir religion, 
the latter being a mixture of the rudest fetish <sm with the 
strangest superstitions. This people are rap ally fading away 
before the advance of European civilisation. 

Dt;kiNG the diluvial epoch, the Danube entering into the 
Vienna Basin, formed an inland sea, and covered the Teitiaiy 
formations w ith deep layers of so-called loess, a mixture of loam, 
lime, sand, and fuliaeeous mica. The Imperial Academy oi 
Sciences at Vienna has lately set in operation an extensive series 
of excavation*, with the view of uncovering the secicts hidden 
beneath this thick coating of alluvium, and has already been 
rewarded by interesting discoveries. The excavations 111 the 
neighbourhood of Zeiselberg have disclosed a widespread 
deposit of bones mingled with numerous evidences cf the pre- 
sence of mankind. These consist in quantities of charcoal, 
bones which have been narked, artificially prepared flints, &c. 
The bones among which these prehistoric remains were found, 
are those of the bear, horse, mammoth, ox, reindeer, rhinoceros, 
and wolf, all belonging to the diluvial fauna, and all apparently 
inhabiting the Vienna Basin at that distant epoch in the com- 
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puny of man, for a chance gathering of these remains through 
the agency of water is precluded by the local topography c f the 
place. 

News from M. Prsheval-ky, forwarded on March 23 by 
telegraph from Vemyi, appears in the official paper, the Russian 
In: a lid. On February n he had reached Lake Lob-Nor, ?//<? 
the Valley of the Lower Tarim. The population of the Valley 
is very sparse. Its height above the sea is somewhat more than 
2,000 feet. Its flora and fauna very poor. The topography is 
quite different from that represented on the maps. Tfe was, 
at the time of telegraphing, in the mountains Altyn-Tagh, some 
distance south of Lake Lob-Nor. The valleys of the exterior 
spurs of these mountains reach about 12,000 feet above the sea. 
Here, as well as in the lower regions there are wild camels* 
In the neighbourhood of Lob-Nor he found the ruins of two old 
towns. He was to spend February and March at Lob-Nor, 
April on the Lower Tarim, and May and June on the Tian- 
.Shan, returning to Kuldja at the beginning of J uly. 

\Yf, have received as a contribution to the Gauss Fund, 1/. 
from Mr. G. Griffith. 

The additions to the Zoological Society's Gardens during the 
past week include an Egyptian Gazelle (Gazetla darras) from 
Egypt, presented by Her Majesty the< v >ueen : an Indian Leopard 
(Felts fardttsS from Indn, presented by Dr. Sidney Smith ; a 
Crested Porcupine ( // t sh ix c nsi.it a) from Ceylon, presented by 
Capt. Srnerdon, s,s. Orion ; a White Pelican (PeWanus onocro- 
from Egypt, presented by Mr. A. C. Henderson ; a King 
Parrakcet (.*/ pi asm ictus seapulatns) from New' South Wales, pre- 
sented by Miss Jones ; a Suricate (Suricata z'tiik) from South 
Africa, presented by Mr. J. Forbes Dixon ; an Indian Cobra 
(A T ata tripudixns) from Ceylon, presented by the lion, W. L). 
Wright; a Beisa Antelope (Oryx (Visa), two African Sheep 
( Oris aries), eight Vulturine Guinea Fowl* (A itmida rulluriua), 
from East Africa, a Toque Monkey (Mae, tens pi lea C us) from 
Ceylon, deposited ; a Pigmy Marmoset (dUipale f>y%man$) % two 
Bay-headed Parrots {Cal a leurc^astra ), a Rough Terrapin 
(Clcmmys punditlaria ) from the Coper Amazons, purchased. 


SCIENTIFIC SERIALS 

The American Journal of Science and Arts, April, 1877. — 
On the sensation of colour, by C. S. Teirce. — Note on (he 
binocular phenomenon observer! by Prof. Nipher, by J. I>e 
Conte. — Revision of the genus Bclemnocrinus, by C. Wachs- 
muth and F. Springer. — Thorpe's and Bunsen’s methods for 
the estimation of nitrogen in nitrates, by S. W. Johnston.-- 
Westfield during the Champlain period, by J. S. Dillcr.— New 
embryonic forms of trdobius, bv S. W. Ford. — The winds of 
the globe, or the laws of atmospheric circulation over the sur- 
face of the earth, by J. H. Coffin.— On some nuro-derivatives of 
diphenylamide, by 1 \ T. Austen.— On mineral analysis ; on 
some fluorides ; and on molecular volumes, by F. W. Clarke.- - 
On the identity of the so-called Peganite of Arkansas with the 
Variscite of Breithaupt and Callamtte of Damour, by A. H. 
Chester. — On a fibrous variety of sepiolitc from Utah, by the 
same. — On Dr. Beale's notes on the age of the Rocky Moun- 
tains in Colorado, by J. J. Stevenson. 

Pfygendorff's Annalen der Physik und Chetnie, No. 2, 1877. — 
The spectra of chemical compounds, by M. Moser.— Researches 
on the volume-composition of solid bodies, by M. Schroder. 
Current regulator for gas, by M. Teclu. —Contribution to Boltz- 
mann's theory of elastic reaction, by M. K oh lrausch.— Further 
communications on the connection between the viscosity and the 
galvanic conductivity of various liquids, by M, Grotrian. — On the 
theory of resonators, by M. Grinwis — On photography of the 
less refrangible parrs of the solar spectrum, by M. Vogel. — Re- 
searches on the motions uf radiating and irradiated bodies, by 
M. Zdliner. — New proof of the falsity of the emission theory of 
light, by E. Feussner.— On double excitation of the ebonite 
electrophorus, by M. Schlbsser. 


fifiUMer r.u t i en Annalen.— Quantitative comparison between 
I friction and galvanic electricity in respect of tension, by M. 
j Nystrom.— On the deduction of a new electrodynamic funda- 
j mental law, by M. Clausius. — Thermoelectric researches, bv M 
: Tidblom. 7 

I 

i The Natur/orscher (March). — From this part we note the fol- 
lowing papers On the functions of the larger brain (cerebrum), 
j by Herr Goltz. On the expansion of growing vegetable cells 
1 through the tension existing between the contents of the cells and 
the membrane forming them, by Hugo de Vries. -On the spec- 
: trum . 7 lhe new star in Cygnus, by R. Copeland. — On the 
atomicity of phosphorus, by Ira Remsen.— On the high tides in 
the River Elbe, by K. R. Bornemnnn. — On the reproduction of 
eels, by M. C. Dareste. — On the formation of hail, by II. Fritz. 
-~On the inhalation of air by the roots of plants, by MM. P. P. 

1 Deherain and J. Vesque. —On electrolysis accompanied by the 
development of hydrogen at both electrodes, by Emil Elsaesser. 

' — f >n daily and yearly course of magnetic declination, by J. 

llann.-— On the behaviour of leaves in an atmosphere free from 
carbonic acid, by B. Corenwinder. — On the companions of the 
: pole star, by A. de Boe and others. — On the spreading of drops 
ot Liquids, by Fillipo Centolesi. — On the preparation of photo- 
: graphic plates in daylight, by Oswald Lohse. — On the origin of 
• the flying power of bees, by Herr IV.nhoff. -On the chlorophyll 
of Conifers germinating in the dark, by R. Sachsse. — On the 
behaviour of chlorophyll in the vine, by G. Brtosi. — On the 
; glycogen contained in muscles, by Th. Chandelon. 

Journal de Phvsh/ttc, March. — On the dynamical theory of 
gases, by M. \ iolle.- — On the effect*, of a jet of air sent into 
water, by M. dc Komilly. — On the suspension and ebullition of 
water on a large -meshed tissue, by the same.— On the phenome- 
non of the black drop and its influence on observation of the 
transit of Venus, by M. Andre — The persistence of impressions 
on the retina, various experiments with the projection-phena- 
kisticnpc, by M. Gariel.—On Optography, by M. Kuhne, 

Stale Tstituto / on: bar do Ji Seienze e Lett ere, Rendu anti , vol. x. , 
fasc. iii. — On two recent works (on flagellation and the ana- 
. tomieal museum at J'avia) presented to the Institution, by M. 
Veiga --On some rare alterations of the first formation of the 
uterus and its attachments; on a cause not yet confirmed of 
dKbmia, by M. Sangalli. — On a new defence of the theory of 
Melloni on electrostatic induction, by M. Cautoni. — On the 
divisibility of comets into minute parts, and on a dark spot found 
in the Milky Way, by f\ Secchi. 

P etty des Sciences Naturelle', tome v. No. 4. — On the so- 
called cladodes of Kuscus, by M. Duval-Jouve. — Study of a 
chromogenic L>acteriurn in the water of steeping of flax (/foe* 
Cerium rule seen ?, Kay Lankester |?j ), by Prof. Giard. — On the 
development of the Angutllula Accti, Ehrb., by M. Halle/.. — 
Economical Aquarium, by M. Sabatier. 


SOCIETIES AN1) ACADEMIES 

London 

Royal Society, March 22. — 4< On Stratified Discharges v. 
Stratified and Unstratified Forms of the Jar* Discharge,” by 
William Spotiiswood&, M.A., F. R.S. It is well known that if 
a Leyden jar be discharged through a vacuum tube, the discharge 
generally lakes the form of an unbroken column of light, ex- 
tending from the point of the positive terminal to the hilt of the 
negative, i.e. t to the extreme negative end ot the tube ; and that 
it shows no trace of either negative glow or intervening dark 
space. On the other hand, I have found, by experiments with 
a Urge Leyden battery, that if a tube having one terminal con- 
nected with the negatively charged coating of the battery and 
the other held beyond striking distance from the positively 
charged coating, the discharge in the tube will show a separation 
of the positive from the negative part by a dark intervening 
space. Under suitable circumstances of exhaustion it wiu also 
show stria?, in the same manner aw when the discharge is effected 
directly with a Holtz machine, having the conductors either 
closed or open beyond striking distance (see Roy- Soc. Proceed * 
iw>s t vo). xxiii. p. 460). Again, I have found, with the same 
battery, that if the tube bcjconnected— otlierwise as beforehand 
held at a distance less than at first, but a little greater than 
striking distance, a stratified discharge much more brilliant and 
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more like that produced by a coil will be exhibited. The latter 
form of discharge appears to the unassisted eye as an unbroken 
column of light, but with a negative glow and dark space. A ' 

revolving mirror, however, resolves the column into a regular 

array of striae, having a rapid proper motion towards the positive 
tU \V>tlf'a view to examining the transition from the stratified 


Robin Hood Cave, noticed in Iris previous communications. 
Five deposits could Be distinguished in the Robin Hood Cave, 
namely, when all present: 1. Stalagmite, 2 feet. 2. Breccia, 
with bones and flint implements, 1 foot 6 inches. 3. Cave- 
earth, with bones and implements, I foot 9 inches. 4. Mottled 
bed, with bones and implements, 2 feet. 5. Red sand, with bones 
and quartzite implements, 3 feet. The most important discoveries 


trt the imstraSficd form as closely as possible, a Holtz machine ! were made in the cave-earth, and chief among these was a frag- 
was employed, with a battery of one or more jars. The outside j meut of bone, having on it a well -executed outline of the bead 
of this battery and one terminal of the tube were connected with * 
the earth ; and the inside and the other terminal were alter 


and neck of a horse, the first recorded discovery of any such 
work of art in this country. As the result of the exploration of 


the eartn : ana me m wuc uu u me uu»c« luuh «« ntu, a* lvi- mun. v* «..v - — — —j . . « 

nately connected with the positive conductor of the machine, so ! these caverns, the author said it is evident that during re 
n . T / ' . _ * 1 — J f ut T 1 wKwh rp and the adiumin? counties were 


that the battery was alternately charged and discharged through 
the tul>e. The amount of charge was regulated partly by the 
distance through which the conductors of the machine weie 
separated, and partly by the number of revolutions of the machine 
during which the charging took place. 

The first object proposed was to ascertain whether a jar could 
be charged with so small a quantity of electricity as of itself to 
give a stratified discharge in a tube. 

A number of tubes tried with various amounts of battery 
charge, but with the same surface, showed that, as the charge 
was increased, the head of the positive column advanced towards 
the negative terminal, the dark space became narrower, and the 
glow contracted in dimensions ; and when the head of the 
column drew very near to the negative terminal, the glow, 
instead of covering the whole surface of the terminal, formed a 
small drop at the point. On still further inct easing the charge, 
the drop withdrew to the hilt of the terminal ; and finally, when 
it had completely retreated into the hilt, the continuous or true 
jar* discharge took place. 

With a view to testing experimentally how far the effects here 


Pleistocene period, Derbyshire and the adjoining counties were 
inhabited by a very numerous and diversified fauna, the vast 
forests and pastures which extended far to the east and south offer- 
ing a congenial home to the mammoth, the woolly ihinoceros, the 
hippopotamus, the Iri>h elk, the reindeer, the bison, and the horse, 
whilst among them the hyaena, the glutton, the bear, the bon, 
the wolf, the fox, and the great sabre-toothed Machairodns , 
roamed in search of prey ; and that with these and other 
animals man lived and waged a more or less precarious struggle, 
amidst the vicissitudes of a varying climate, sheltering himself in 
the numerous caves of the district, which were already the 
haunts of the hywnaand its companions. —On the mammal-fauna 
of the Caves of Crc swell Oags by Prof. W. Boyd Dawkins, 
F.R. S. In this paper the author gave an account of the remains 
found in the caves explored by the Rev. J. M. Mello. He 
stated that the recent explorations had proved that the Robin 
Ilood Cave was inhabited by hyanas, not only during the depo- 
sition of the cave-earth and breccia, but also during that of the 
red-sand clay underlying it, which had also furnished traces of 
the existence of man. After noticing the conditions of the fossil 


described were due to quantity, and how far to tension, the size 1 bones found in the caves, the author proceeded to remark upon 
of the jar was altered, all other circumstances remaining the same. ! the general results of the explorations with regard to their 
It was then found that the maximum charge compatible with \ Pleistocene fauna, and concluded that there is no evidence from 


stratification was greater with a large than with a small jar. 

Asa further experiment in this direction, a series of jars were 
arranged m cascade, and it was found that the greater the number 
of jars to ananged tlic smaller the charge necessary to ensure a 
true jai -discharge. A charge insufficient to destroy stratificatii n 
with one jar was sufficient to destroy them when more than one w as 
used in cascade. These results point to tension rather than to 
quantity as the determining cause of the character of the 
discharge. 

'i'he duration of the stratified discharges observed throughout 
these experiments was exceedingly shoit, indistinguishable, in 
fact, from that of the true jar-discharge. When viewed in a 
revolving mirror they showed no sign whatever of prolonged 
duration, ar.d w e may thence conclude that, so far as our present 
instrumental arrangements extend, there is no inferior limit to , 
the duration of discharge necessary for the production of stride. 

A comparison of the results here obtained with those detailed 
in Part ii. oi these researches, shows that the phenomena pro- 
duced by suitable disposition of the Leyden battery' coincide with 
those produced by the induction-coil. With the coil it was 
found that (i) for a given electromotive force the column of 
stria; was shelter the larger the battery surface or strength of 
current used ; (2) that the pioper motion, when directed as 
usual towaids the positive terminal, was n ore rapid the greater 
the electromotive force employed. With the Leyden battery it 
was found that (t) in order to maintain the same length of 
column with an increased surface the cliaige must be increased 
in a larger proportion than the surface ; and (2) it was noticed 
that the stria* which when the tension was low were distinct and 
well separated, became more blurred as the tension rose, until 
they sometimes were blended into an apparently unbroken 
column of light. The presence, however, oi the negative glow 
Uill showed that the true jar-disebarge had not yet been reached. 

it 1/ e ( ?^ 0 £‘ c ®l Society, April n. — Frof. F. Martin Duncan, 
l”« ,deBt » in chair.— John Kobcr t Campbell, James 
Vv /,"’ ”. ,lllam Ellis, William Hamilton Merritt, 

Morgans, _ and Edmund Albert Farsick, were elected 
, ws ° l le society. The following communications were 
v r" ?. and " orD s ’ 1 V ncs ,rom New Zealand, by John D. 
t>» i?htL' t ‘r «<-• author exhibited specimens of sand worn 

fheir m ^ near " fillill g' 0l) . j? New Zealand, and described 
third n ' odeof occurrence .—The Bone caves of Cresswell Crags, i 
paper th« er ’<i. l,y thc Rcv -J‘ Ma 8 tr,s Mello, E.G.S. In this | 
these c«»m" 1 8 ave a « account of the continued exploration of j 

p and of the completion of thc examination of the I 


these or other caves in this country to prove that their faunas are 
either pre- or inter-glacial, and that we have no proof of the 
existence of pre- or inter-glacial man in Britain. 

Zoological Society, April 17.— Mr. Ohbert Salvin, F.R.S., 
in the chair. — The secretary exhibited and made remarks on 
some young Anacondas which had been produced dead by the 
large female Anaconda purchased on February 15. — The secre- 
tary exhibited some photographs of the young gorilla, now living 
in the Berlin Aquarium, and made some remarks on what, it 
now seemed certain, was an example of ibis ape, which was 
formerly Jiving in one of Wombweil’s travelling menageries, and 
was after its death tiansfem-d to the late Mr. C. Watertords col- 
lection.— A letter was read from Mr. W. A. Wilks, in which he 
gave an account of the success which had attended the endeavouis 
of the Acclimatisation Society at Christchurch to introduce 
salmon into New' Zealand from the Cubed States. — A com- 
munication was read 1'iom. Mr. \V. A. Forbes, F.Z.S., con- 
taining a description of the peculiar organ known as the Bursa 
Bah id i in birds, and of its variations and modifications in the 
different genera of the class which he had had an opportunity of 
examining. — A communicatic n was read from M. L. Tac- 
zanowski, in which he gave a list of the birds collected in North- 
Western Peru in 1876 by Messrs. Jelski and Holzmann. 
Amongst several new ar.d ink resting forms described was a new 
gt nus and species of Fringillidae proposed to be called Gnatho - 
spiza uumonaii . —A communication was read from the Rev R. 
Boeg Watson, containing some notes on the Madeiran Mollusc 
identified by the Rev, R. T. Lowe as Achalina ftUuuhis . — A 
communication was read from Mr. E. P„ Ramsay containing the 
concluding portion of his list of birds met with in North- 
Eastern fi)m-cnsland, chiefly at Rockingham Bay. — A communi- 
cation was read from Dr. Otto Finsch, containing a preliminary 
account of the birds collected during his recent journey in the 
North-Eastern part of Turkestan — A communication was read 
from Prut. Owen, containing the description of a new specks of 
extinct kangaroo of the genus E then u? us, which he proposed to 
call M* minor, together with some remarks on the relation of 
this genus to Bor cops u\ — Mr. Edgar A. Smith read a paper con- 
taining descriptions of new' species of South- American Hdiddai 
in the British Museum. — The Marquis of ,Tweeddale, F.R.S., 
gave descriptions of four new species of birds from the Indian 
region. These he proposed to name as follows : — Irichosloma 
Imcoprocta, Chrysocoayx and Fomatorhinus autfmi 

(from Tenasserrm), and Brackypteryx huxioni (from Sumatra). — 
Mr. Osbert Salvin exhibited and pointed out the character of a 
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new genus and species of bird of the family Ampelidae, from 
Costa Rica, and proposed to call it Fkainoptila melanoxanthu. 

Meteorological Society, April 18.— Rev. T, A, Preston, 
M.A., in the chair. — \V. Morris Beaufort and Arthur A. 
Pearfon were elected fellows of the Society. -The following 
papers were read - On the meteorology of Mozufferpore, Tir 
hoot, faT 1876, by C, N. Pearson, F. M.S. This year partook 
of the abnormal character of its predecessor, but in a different 
degree, and with widely different Jesuits. The total hill of rain 
was 57*69 inches, of which no less than 43*34 iuches were regis- 
tered in August, September, and October. — On the Diethc- 
roscope, by Prof. T. Luvtni, of Turin. This is a new instrument 
contrived by the author for observing the changes of atmospheric 
refraction optically.— -Improved form of thermometer for observ- 
ing earth temperature, by G. J. Symons. F.M.S. This appa- 
ratus consists of an iron pipe driven in the ground to the 
required depth, and a small but very strong thermometer, the 
bulb of which is so protected that no change of indication 
occurs when the thermometer is drawn out of the tube for 
reading. The pipe is closed at the bottom by welding, and the 
point hardened so as to penetrate the soil with ease. For depths j 
of 3 feet and under the thermometer is inserted in a light rod, 
but for all greater depths it is mounted in a short weighted stick 
attached to a strong chain. — Note on the degree of accordance 
o( Mr. Glaisher’s mid the Kew thermometer standards, by 
William F.liis, F. R.A.S. This paper gives an account of lire ! 


and furthermore* it was probable that the pupa state might 
habitually last several years.— The President read notes upon a 
atrepsipterous insect, parasitic on an exotic species of Homoptera, 

( Epora subtilis , Wlk.), from Sarawak, accompanied by drawings 
illustrating the metamorphosis, He also read notes on the 
genus Fn>sophtomz f especially with regard to the species from 
Madagascar described by Latreille, of which he exhibited the 
types. — Mr. Cameron communicated a paper on East Indian 
TaithredniiiLr , and Mr. Butler a paper on the Lepidoptera of 
the Amazon Valley, collected by Ur. Trail in the years 1873-75- 
— Mr. Baly communicated descript ions of new species of Hahn iatt 
and Mr. C. O. Waterhouse a monograph of the Australian species 
of the Coleopterous family Lycidee . — Mr. F. Smith read de- 
scriptions of new species of the genera Psendomynna and Tetra - 
po/tera, belonging to the family Myrmiddx. 

Institution of Civil Engineers, April 24.— Mr. George 
Robert Stephenson, president, in the chair, -The first paper 
read was on a deep boring for coal at Scarle, Lincolnshire, by 
Prof. Edward Hull, F.R.S, This boring was commenced about 
four years ago by a local company, to test the presence of coal 
in the neighbourhood of Lincoln— Mr. J. T. Boot, of Mansfield, 
being the engineer — and had been carried out by the Diamond 
Rock Boring Company, The total depth attained was 2,030 
feet ; but as this depth was insufficient for the object in view, it 
was desirable that the bore-hole should he carried further down. 
The following formations, with their approximate thicknesses, 


comparison of eight thermometers at tire Royal Observatory { 
which had been previously compared whh Mr. Glaisher's and 
the Kew standard thermometers, an I the result shows that the j 
two standards rre practically identical. t 

Entomological Society, April 4.- hof. WeshroM, presi- 
dent, in the chair. — Mcsms. G. I/arding, C, A. Briggs awl J. 

T, Oirnng’on were dec* ed ordiruy members, and Messis. JC, 
li. Birch'd!, T, J >. Gibson-Cavnuchael, and V. Ouse were 
eiYcrcd subscribers. The Secretary exhibited a collection of 
tine species of Lepidoptera from a place about twenty miles 
bom Bangkok m Siam, forwarded to him by Mr. R. Gamer, 
of Sb'ke- upon -Trent— Mr. McLacblan exhibited a 
specimen of Qpkidnes water net 9 a bright ly-col ured exotic species 
of A Wtttibr, given to him by Mr. R. H. Scott, ot the Mcteoro- 
Irvoical Office, with a note to the effect that it was taken at sea 
in^lat. 25 v 24' S., long. 62” 10' K. (the nearest land being the 
island 01 Mauritius, about 360 miles dLtml), by Capt. Raeburn, 
of the ship Air He. The m<»th is a common Indian species, but 
is found also in Africa. A specimen was long ago received from 
Brazil, and Mr. Grote had recently noticed Us occurrence in 
Fkuida. He also exhibited a cocoon and pupa of a species u t 
Cdmitdr (probably Pith* kjFius dlacrus), from Cameroon*, 
s^nt to Mr. Rutherford. "I he cocoon appeared to he formed of 
dark brown earth* but attached thickly to the exterior were 
oval, slightly flnt'emH, deep black, hard bodies (each r.rarly 
five lines long by two broad), which he thought were probably 
the excrement of some rodent animal. Mr. * hunpron exhibited j 
Stenn kies cn^d ted (hirhero only found in this country at Wirn* 1 
bltdon), Gvmnn-a h>rieu!hs, Hemtndium m^ntorne, and Flora- j 
inrtts luribts, all from Chobham - also Philmthus eu it rices us > \ 
from Shorobam.— Mr. Howard Vaughan exhibited (on behalf of 
Mr. Bid well) a specimen of iVohdonta tnlophus, taken about the 
year 1867 by a lamplighter at Ipswich, who had it alive with 
several specimens of N.zirzae. It was only the second (authentic) 
capture of the insect, the firs* having been found at Saint Osyth, 
Essex by Mr. Douglas.— The T resident read a letter be had 
received from Mr. B. (J. Cade respecting tire subject of Season- 
Dimorphism in Lepidoptera. He observed that Irons a number 
of eu'S laid by Ephyra pmutarm, those that emerged in July 
were of the spotted variety, while thore which remained in the 
puna state till the following May, m all respects resembled the 
mother Mr, Cole referred to some remarks by Dr. Knaggs, pub- 
lished in the Entomo’ogista' Monthly Magazine (vol. 111. p. 238) 
as bearing cm the name subject He considered it probable 
that the insects that were produced by a slow process of develop* 
meut would produce the May form (which might be considered 
the type), whilst those whose development was hastened by the 
heat and light of summer would produce smaller and less perfect 
insects. Mr. McLacblan alluded incidentally to the Lepidoptera 
brought home by the Arcuc Expedition from the far north 
(82° N, ), and said that the larva; of most of those species, must, 
of necessity, require more than one season to acquire their full 
growth ; for the short and fitful summer was utterly inadequate 
for the full development in one season of most of the species, 
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Although the carboniferous strata had been readied, the cores 
brought up were of so peculiar a character as to leave it uncer- 
tain to what portion of the carboniferous formation they be- 
longed ; and, as the question ot the eastward extension of the 
Yorkshire coal-field uas one on which a boring at trds spot was 
calculated to throw much light, it was important, both m an 
economic and in a scientific point of view, that it should be con- 
tinued until something definite had been determined. -- The 
secon 1 paper lead was on street tramways by Mr, Robinson 
bout tar. 
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MATHEMATICS IN AMERICA 

Elements of t he Differential and Integral Calculus, by a 
iww Method , founded on the True System of Sir Isaac 
Newton, without the Use of Infinitesimals or Urn its. 
By C. I\ Buckingham. (Chicago : S. C. Griggs and 
Co., r«7S- 343 PP-) 

Elements of the Infinitesimal Calculus, with Numerous 
Examples and Affiliations to A no lysis and Geometry. 
By James G. CJaik, A.M. (Ray Series. New York : 
Wilson, llinkle, and Co., 1875. 441 pp.) 

On a New Method of Obtaining the Differentials of 
J : u actions with Especial Reference to the Newtonian 
Conception of Rates or Velocities. By J. Minot Rice 
and W. Woolsey Johnson. (New York : D. van Nos- 
brand, 1875. 32 pp.) 

A I American writer who had exceptional opportunities 
1 V of contrasting the methods of mathematical leach- 
ing adopted in his own country with those which obtained 
at Cambridge twenty-five years ago, strongly condemns 
the Transatlantic system, and leads his readers to infer 
that the attainments of the ordinary graduate in this par- 
ticular branch of study weie only on a par with those of 
a fairly trained schoolboy here. It may be supposed, 
then, that not many of the students ventured upon the 
difficulties of the calculus. Indeed, lie writes that “ at 
Yale whetc the course used to be thought a very difficult 
and thorough one, the Differential was among th t optional 
studies at the end of the third year.” (Bristed : “ Five 
Years at an English University,” vok ii , pp. 94, &c., 
1852.) 

We arc not in a position to say that all this has 
been changed in the interim, but among many evidences 
of the increased interest taken in mathematical studies 
wc may surely refer to the three works now before us. 
All three give evidence of careful study and honestly 
grapple with the difficulties which beset the learner at the 
very threshold of his inquiries. Dc Morgan long ago 
wrote that “ it is matter of common observation that any 
one who commences the study, even with the best ele- 
mentary works, finds himself in the dark as to the real 
meaning of the processes which he learns, until, at a 
certain stage of his progress, depending upon his capa- 
city, some accidental combination of his own ideas 
throws light upon the subject.” The authors of the third 
work under review refer to D’Alembert's precept, “ Allez 
en avant, et la foi vous viendra.” 

Mr. Buckingham takes as his fundamental idea of the 
conditions under- which quantity may exist to be that we 
must not consider it only as capable of being increased 
or diminished, but also as being actually in a state of 
t hange, “It must (so 10 speak) be vitalised , so that it 
shall be endowed with tendencies to change its valfci$ ; 
and the rate and direction of these tendencies 

*° C0U5t * tute groundwork of the whole s^tefh. 
The differential calculus is the science of ratios, and 
its peculiar subject is quantity in a state or , 
CHANGE.” | 

Conceding to Leibnitz the honour of being the first to j 

Vol, xvi. — No. 393 


construct a system of rules for the analytical machinery 
of the science, he will not allow that he ever got beyond 
the ancient conception of the conditions of quantity. 

The only original birthplace of the fundamental idea 
of quantity which forms the true germ of the calculus 
was in the mind of the immortal Newton.” 

An introduction of thirty-six pages discusses the method 
of Descartes, the infinitesimal method (the results of 
which are true, while the method is false— “ true results 
not because its principles are true, nor because its errors 
are small, but because they are, whether great or small, 
exactly equal, and exactly cancel and destroy each other . 

. . . the system is but a mere artifice.”), the method of 
limits (here our author discusses Lemma I., Book I. of 
the “ Principia,” considers Newton’s defence of the Lemma, 
and the opinions of Comte, Lagrange, and Berkeley, and 
points out what he believes to be the fundamental errors 
of this method and of the infinitesimal method). What 
is called the true method of Newton is then treated of. 
Referring to Newton’s letter to J. Collins (December 10, 
1672), he says that the theory on which Newton formed 
his method of fluxions is contained in the second Lemma. 
The lemma is given in full and discussed. ** It is to be 
remarked that the doctrine of limits is nowhere hinted 
at, but the results are direct, positive, and substantial.” 
We cannot tarry longer over this matter, but in connec- 
tion with this point refer to De Morgan’s “On the Early 
History of Infinitesimals in England” (Phil. Mag. Novem- 
ber 1 852). Prof. Clifford, too, if our recollection of an oral 
communication be correct, puts this lemma prominently 
forward in his (? unpublished) “ Foundations of the Dif- 
ferential Calculus and of Dynamics.” In the work itself 
we have the calculi (differential and integral] applied to 
the subjects which usually find a place in similar treatises. 
There is an appendix of thirteen pages on geometrical 
fluxions. Many examples are worked out, but the merit 
of the work does not lie at all, we think, in this direction, 
but altogether in the numerous discussions which are to 
be found in almost every chapter. 

Mr. Clark’s work has been exceedingly well printed, 
the type is very clear, and the paper good. This treatise, 
too, is written with a view to remove “ all grounds for 
that feeling of uncertainty which often possesses the 
student at the very outset, and from which he rarely finds 
it possible to extricate himself.” Much space is given to 
an exposition of the Doctrine of Limits — the work being 
founded mainly on that by DuhameL A large number of 
examples have been taken from English treatises (Hall, 
WaLon, and Todhunter). Rather more ground is covered 
in this treatise than in the former ; in neither, however, 
have vve any discussion of maxima and minima of func- 
tions of more than two independent variables, nor of 
methods of changing the variables in multiple integrals. 
Here i> few pages are devoted to definite integrals and 
to differentiation and integration under the sign f. 
Seven chapters are devoted to the elementary parts of 
the theory of differential equations. The work, though 
it does not reach the level of the like works by Messrs. 
Todhunter and Williamson, is yet a compact and fair 
elementary treatise. 

The third work on our list is a revised edition of a 
paper read before the American Academy of Arts and 
Sciences, January 14, 1873. It is the authors 1 intention 

c 
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to publish a text-book in accordance with the plan 
adopted in this pamphlet. The objects are, “ first to 
present a new method of deriving the differentials of 
functions by means of their algebraic characteristics with 
the aid of a few elementary properties easily established, 
and secondly to show that the method of rates or fluxions 
may be advantageously used for the purposes of instruc- 
tion, and the use of infinitesimals, limits, and series en- 
tirely avoided until the student is well grounded in the 
elements of the calculus/ 

The first seven articles under the head “the Newtonian 
Method of Fluxions,” treat of the methods in general use 
at the present time, and contain extracts from Tod- 
hunter, Lacroix, Carnot, and Cournot, especially directing 
attention to the positive advantages of the Newtonian 
method, as set forth by the last-named writer. The next 
six articles are occupied with the “ Proposed Method of 
treating the Differential Calculus/ 

The^remaining half of the pamphlet is given to alge- 
braic and transcendental functions. It would be very 
interesting to lay before our readers an account of the 
ingenious methods adopted by our authors, but it would 
take up too much space. Some idea of the original paper 
(and there are no great differences, we fancy, between the 
two publications) can be got from an account of it fur- 
nished by Mr. J. W. L. Giaisher, F.R.S., in vol. iv. (pp. 
5S-64) of the Messenger of Mathematics (1875). 

Altogether, on a review of the three books before us, 
we anticipate that mathematical studies aie destined to 
occupy a more prominent position in the American 
colleges and schools than they have in the past. 1 

R. Tucker 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected mantlet ipts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munuations containing interesting and novel /ads.] 

Visibility of the Ultra-Violet Rays of the Spectrum 

It h well known how surprisingly rich in rays of high refran- 
gibility the spectrum of the electric arc formed between carbon 
points is, above that of all other artificial flames ; and also how 
far beyond the ordinarily discernible rays of the solar spectrum, 
formed by a gla&s prism, light may be traced by eyes carefully 
shielded, and raised to the highest susceptibility to perceive it. 
The name of “ lavender-grey ” rays has been given to them from 
a colour of that tint which they are considered to possess, but the 
term “ultra-violet,” which is more commonly used, betrays 
perhaps a lingering doubt as to the sensible existence of another 
order of coloured rays in the spectrum distinct from the violet 
and superior to it in refrangibilny, which has yet been detected 
by very close and cartful obseivation. All doubts of this kind, 
which from want of sufficient acquaintance with that part of the 
spectrum X have myself been hitherto rather too prone to enter- 
tain, have lately been quite dispelled by frequent observations of 
the spectrum 01 the electric arc between carbon points thrown 
by a quartz prism on a white paper screen. The violet end of 
the spectrum terminates rather abruptly, or at least beams with 
bright colour that fades off very quickly ; and in the dark space 
beyond it three more refrangible bright bands are visible with 
more or less distinctness. The middle one of the three is the 
brightest, and from its perfect freedom from colour, in which it 
contrasts most remarkably with the strongly -tinted light-belt 
near it, and its distant separation from the violet termination 

* Wq are conh«o«d in our views on this subject by a perusal of t)r. Syl- 
vester's characteristic address at the John* Hopkins University on Com- 
memoration Day, February as, 1877. 
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of the continuous spectrum, I at first hastily ascribed it to a 
ghost, or faint image of the slit, indirectly refracted and 
reflected through the prism, and thrown with the spectrum on 
the screen. 1 hat it is not so, however, is shown by the action 
of these three lines on fluorescent substances, of all of which that 
v aV ^ * «xcite the fluorescence most strongly, especially 

that of fluorescin, eosin, rose of Magdala, and other solutions, all 
of which alike show thes e rays to be clearly defined and well- 
lnsulated spectral bands. In particular, the solutions of eesculin, 
pavun and amido-terephthalic acid are only excited by these 
ultra-violet lines, and not by any rays in the spectrum of 
lower refrangibllities, clearly showing that the vigorous fluor- 
escence that they produce is not the effect of any ordinary light- 
beam of common refrangibility, irregularly transmitted by the 
prism, but that they are well-marked" rays, probably of carbon, 
in the spectrum of the voltaic arc. The light of the middle band 
is bright enough to be easily reflected and examined separately 
from the rest of the spectrum on a white screen, where it is so 
nearly grey or colourless that it scarcely admits of being ranged 
in any colour scale, although the name “ lavender-grey M per- 
haps expresses better than any other term the faintest possible 
tone of colour which, if it exhibits any at all, this almost purely 
neutral, or steel-grey band of rays may possibly be suspected to 
possess. It is a Tittle more strongly absorbed by ordinary plate- 
glass than the neighbouring violet bands ; but it remains visible 
in the spectrum of the arc formed by an ordinary flint glass 
prism, though much spread out and enfeebled by the dis- 
persion, which greatly exceeds that of a quartz prism of the 
same refracting angle. It is perhaps for this reason that it is not 
perceptible in the spectrum of the arc as usually projected on a 
screen with a fluid-prism of bisulphide of carbon, but if the 
latter is replaced by benzine, which disperses the light less than 
flint glass, it forms a pretty conspicuous grey band in the spec- 
trum. The other two lines or bands are so much fainter than 
the principal one, that in general they can only be found with 
the help of a fluorescent substance, and where so faintly visible 
it is not possible to speak positively as to their colour. The 
less refrangible is very near the violet termination of the spec- 
trum, and when well seen it shares its violet tinge ; the more 
refrangible one is neatly as far beyond the principal grey band 
as this band is beyond the margin of the violet, and as far as its 
weak light allows one to distinguish, it is of the same colour as 
the brightest band. In order to determine their positions, some 
measurements were made of metallic lines, and of the spectra of 
sodium, lithium, thallium, and strontium in the arc, with the 
result that the violet part of the continuous spectrum extends to 
the closely-neighbouring positions of the hydrogen line (h), 
the potassium flame-spectrum line Kj 3 , and the last violet 
line in the arc spectrum of a salt of strontium. The first 
faint outlying ray occupies nearly the position ot II t in the solar 
spectrum, and it is therefore in the true violet region of the 
spectrum, as its colour faintly indicates. The prominent grey 
line begins with its brightest edge about as much further be)oml 
this, from the end of the violet field ; and becoming weaker from 
there, it is about twice as broad as the distance between the two 
Fraunhofer lines H, its mean position in the spectrum being 
nearly as far from IT as II is from h, reckoning the distances as 
they would be seen with the quartz prism and with solar light. 
The third faint line occurs about as far again from the violet as 
this band ; and it lies at least as far beyond II as the distance 
between G and II in the solar spectrum. Yet it is visible there 
by glimpses, like the first faint member of the group, which it 
does not yet by any means surpass in the strength with which it 
produces fluorescence. 

If any fresh proof was needed of the characteristic grey appear- 
ance of visible rays in this portion of the spectrum it was soon - 
presented in one of the metallic spectra used to determine their 
positions. The spectrum of mercury exhibited a bright line 
(beautifully distinct when a fluid prism of benzine was used with 
a refracting angle of between 50° and 60 ), much brighter than 
the principal grey carbon band, considerably more refrangible, 
and of the same tintless, and perfectly neutral grey appearance. 
Though not so distant from the violet as the most refrangible 

faint carbon line, it is yet according to the best measurements and 

identifications that were made, about as far beyond in a 
prismatic spectrum as II. is from G ; *nd radiation of this high 
degree of refrangibility is evidently strongly luminous, when 
sufficiently intense, with homogeneous grey light characteristic 
of this region, and contrasting conspicuously in its appearance 
with the zone of violet colour, which often border, closely upon 
it ha electric spectra. 
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The wave-lengths of the bands, and other positions in the 
spectrum, roughly obtained, by which it may be possible to iden- 
tify some of them in photographic spectra, although open to 
some uncertainty from the inconstant length and strength of the 
arc of flame in the electric lamp, which confused and shifted 
some of the comparison lines, were as follows : — 


Electric Arc with Carbon Poles, 

End of the violet field (//, K0, and last 
violet line in arc-spectrum of strontium, 

4,080-4, ioo ) 

First light-band ; faint violet-grey (Hj, 

3,96? ; H„ 3,933) 

Second do. , strong grey band . . . 

(Strong grey line of mercury 
Third do., faint, grey 


... !; 


Wave-lengthi.. 


About 4,100. 

A bou 1 4 , 000-3 , 950. 
About from 3,900 
to 3, 800. 

About 3,700). 
lletween 3,600 and 

3.5oo (?). 


Other metallic arc-spectra probably present lines in this por- 
tion of the spectrum, of which it would be Interesting to examine 
the apparent brightness and the colours. At present the most 
conspicuous that I have met with is the grey line of mercury, 
which is brighter and more refrangible than the grey band of the 
electric light between carbon points. Its very advanced position 
in the spectrum, and the absence, or negative appearance of 
colour in its pretty bright light, both taken together seem to 
indicate very clearly that the grey or ** lavender-grey ” division 
of the spectrum fully equals in extent, when seen prismatically, 
the violet, the indigo, the blue, or any of its other better known, 
and much more ordinarily visihlc companion regions, the seven 
Newtonian colour-spaces of the spectrum. A . S. Herschkl 
College of Science, Newcastle-on-Tyne, April 26 


Pele’s Hair 

I HAVE read with great interest Mr. Moseley’s description of 
Tele’s I lair in Nature (vol. xv., p. 547), since it furnishes 
information which I was most anxious to obtain. It seemed to 
me extremely probable that the analogy between Tele’s Ilair 
and the aitificial furnace products would not be confined to the 
long fibres, and ] did my best to ascertain whether irregular 
glassy spherules occurred along with the natural products. I 
was unable to obtain specimens for examination, but paid a visit 
to my friend Mr. J. G. Sawkins, F.G.S., who had explored the 
crater and collected the hair, in order to ask him whether he 
had ever noticed the pear-shaped spherules, lie told me that 
he had never seen anything but the glassy fibres. I must say 
that I felt vtry much inclined to believe that the specimens 
usually collected are the material which has been blown 
some distance by the wind, consisting of the fibres from 
which most of the spherules have been broken. Mr. 
Moseley’s letter in Nature, and another which he has 
kindly addressed to me, make me believe that the analogy be- 
tween the artificial and natural products is more complete than 
I was able to ascertain before Mr. Moseley’s observations were 
published. In conclusion I would say that these facts in no 
way invalidate my arguments in respect to meteorites. They 
merely show that in certain cases the glassy volcanic spray, like 
melted furnace-slag, can to some extent collect into more or less 
imperfect spherules, so far analogous to those in meteorites as to 
indicate how those remarkable bodies were formed, but these 
spherules are accompanied by many fibres, which I have never 
yet seen in meteorites. This difference appears manifestly to 
defend on the difference in the temperature of the space into 
which the glassy spiay was thrown. If the temperature of the 
air in the crater of Ktlauea were equal to that of the melting 
point of the lava, we should almost certainly find, ns in 
meteorites, many spherules and no hairs. H. C. Sorry 


The Critical Point of Carbonic Anhydride 

As the writer is not aware that any attempts have hitherto 
been made by others to exhibit to a large class the phenomena 
attending the passage through the critical point of a liquid in 
the presence of its gas, he is of opinion that the following ac- 
count of a method which he has found very successful may be of 
interest 

Dr. Andrews’s apparatus for the study of gases was employed 
^Pfcrimenls, and the image of the tube containing the 
anhydride was projected on a screen by means of the 
qxy-hydrogen lime-light and a solar microscope which magnified 


it about 120 diameters. Dr. Andrews’s apparatus consists of a 
thermometer tube filled with carbonic anhydride and a second 
tube filled with dry air, which serves to measure the pressure 
applied. The lower ends of these tubes dip beneath the surfaces 
of mercury contained in test-tubes, which are suspended in strong 
copper cylinders communicating with each other, and filled with 
water, which presses on the mercury in the test-tuber. The 
pressure is applied by means of long steel screws which pass 
through the bottoms of the cylinders. For the filling and mount- 
ing of these tubes the University of Cambridge is indebted to 
the kindness of Dr. Andrews. The lantern was supported on 
three screws, which allowed it to be raised or lowered so as to 
bring any required portion of the thermometer tube into the field 
of view of the microscope. The best height for the lantern was 
found to be such that the top of the tube was rather less than 
half an inch above the axis of the microscope. When the 
oxygen was turned on, the radiation from the lime cylinder 
raised the temperature of the portion of the tube within the field 
of view above the critical point in little more than a minute, so 
that no other source of heat was required ; but when the oxygen 
was turned off the tube cooled through several degrees. 

The best method of perfoiming the experiment is as follows - 
The lantern having been properly adjusted, the gas should be 
lighted, the Oxygen turned on, pressure applied until the sur- 
face of the mercury comes into the field of view and the micro- 
scope focussed so as to give a distinct image of this surface. The 
pressure should then be relieved and a blast of cold air from a 
j bellows or gas bag directed against the tube. This will cool it 
considerably below the critical point. The pressure should then 
be increased, the cold blast being continued until the inverted 
image of the concave surface of the liquid reaches the middle of 
the field of view appearing as a broad dark line possessing con- 
siderable curvature, and, of course, concave downwards. The 
focussing screw should now be finally adjusted so as to give the 
best image of this surface, and the blast then stopped. Imme- 
diately after cutting off the blast the operator must obtain com- 
mand over one of the screws and carefully increase the pressure 
j as the temperature rises so as to kftep the image of the liquid 
j surface just above the centre of the picture on the screen. As 
I the temperature and pressure increase the broad irqage of the 
\ surface becomes narrower and less concave until, as ibe tem- 
perature approaches the critical point, the line becomes very 
thin and faint and loses its curvature altogether j it then seems 
to explode into mist and vanish as the critical point is reached. 
Another half turn of the screw then produces the well-known 
clouds or dickering*, which are best seen on the scieen some- 
what below the middle of the field, and in a few more seconds 
all is steady. More pressure should then be applied until the 
mercury reaches the axis of the microscope, but no change of 
state will be manifested by the carbonic anhydride. 

It is important that the image of the surface of the liquid 
should not lie below the centre of the field of view on the screen, 
for if the liquid stand in the tube above the axis of the micro- 
scope, since the greatest heat is there concentrated, bubbles of 
gas are liable to be formed within the liquid and to damage the 
continuity of the surface. Perhaps the flickerings may be due to 
unequal temperatures at different parts of the tube, so that some 
are just above and others just below the critical point. The 
mode of propagation of a sound wave through a substance just 
at the critical point may be an interesting subject for inquiry. 

After passing the critical point the blast of air should l>e 
directed against the tube for about a minute. This will, of 
course, cause the image of the mercury to descend upon the 
screen, but no change of state will appear to take place in the 
carbonic anhydride. The pressure should then be rapidly dimi- 
nished by turning the screws, when a violent ebullition will be 
seen, showing that the whole of the contents of the tube had 
assumed the liquid state during the cooling, the gas having 
passed at the critical point into the liquid without breach of con- 
tinuity, so that no indication of a change of state was apparent 
on the screen. On increasing the pressure and continuing the 
blast the liquid surface will again appear, and the experiment 
can be at once repeated. Wm. Garnett 

Cavendish laboratory, Cambridge 


Floating Cast Iron 

Having read the interesting letter on this subject which ap- 
peared in Nature (vol. xv., p, 529), I send the following copy 
of notes of experiments which I made about three years ago. 
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Several pieces of pig iron were put into a ladle (holding about 
one ton of metal) ; these at first sank , and a rush of hot metal 
took place upwards ; after a few seconds the pieces of pig iron 
appeared floating with very little of their hulk above the 
surface of the molten metal, A piece of flattish metal of irre- 
gular shape floated with a small portion alone of its comers 
above the surface ; it was close to side of ladle. Pieces of flat 
cast-iron bars, 20" X 2' X 1", were carefully placed on surface 
(the latter being well skimmed ) ; they floated without going 
below the surface. One of these piece?, which was put in end 
on, kept in this position for a few second?, with its upper end 
above the surface ; the other end then came up and floated on 
its flat side. In some cases a sharp crack was heard when the 
metals touched, and a white flame on one occasion burned like 


exclusively. I address you chiefly to report a fact related to me 
by the vicar of a neighbouring parish, whose garden is infested 
with mice. He tells me that for some time he thought he could 
not grow crocuses at all, as the mice destroyed the corms, disco- 
vering and digging down to them, even when there was no trace 
of the plants on the surface. At last he found that they did not 
attack the purple crocus, and on his planting the edge of a long 
border, with alternate clumps of yellow and purple crocuses, the 
mice almost entirely destroyed all the clumps of yellow, but left 
the purple untouched. Possibly the purple plant possesses some 
acrid or bitter taste, rendering it nauseous to animals -the conns 
to mice, the floweis to sparrows and other birds 
Newton-le- Willows, May 4 Thomas Combkr 


a gas jet from the side of one of the pieces. 

The surface of the molten metal was in constant motion due 
to the currents within its mass, and showed the variegated tex- 
ture or “break ” peculiar to this condition of the metal. From 
notes of an experiment which I arranged for, but did riot see 
carried out, I find that a cast-iron ball of about 2J 7 diameter, 
when lowered by a fine wire upon a well-skimmed surface of 
molten cast iron, disappeared completely at first, ami then in a 
few seconds rose and floated with about half an inch diameter 
of surface exposed \ it was then raised from the metal, when it j 
showed a red glow on the lower part. It was again lowered, but 1 
now did not sink , but floated with about tivice the surface ex- j 
posed, as on the first experiment. I 

Different views are held as to the behaviour of cast iron when ! 
passing from the mclten to the hot solid state, and finally to the I 
cold (or ordinary temperature) ttatc. I 

Some hold that the molten metal, on solidifying, expands like 


Hog- Wallows and Prairie Mounds 

If Mr. Williams is right, and the “ bog-wallows ” are simply 
American cousins of our “ eshars ” or “kames,” is it not rea- 
sonable to credit that ‘‘atmospheric erosion” to which Prof. JLv 
Conte attributes the formation of the former with a much more 
important influence upon the shapes of the latter than British 
geologists generally seem disposed to accord to it i> It is very 
difficult to conceive that mounds of loose sand and gravel, 
whether in valleys or on plains, should have retained the impress 
of the glacier or the iceberg throughout the vast time that mus' 
have elapsed since these phenomena entirely disappeared. Ami 
if it be conceded that these mounds have been nnxlifiel in any 
degree by subaerial denudation, it wdl be found difficult to 
limit the extent to which they are indebted to it for their present 
forms, or indeed to deny that it alone may have shaped them. 

Newport, Fife, May 7 Jas. Durham 


water passing into ice, and that it retains this expansion to such 
an extent that the cold colid is specifically lighter than the molten 
metal. Others hold that no suen expansion takes place, and that 
finally the cold solid is specifically heavur than the molten metal. 
A third view is that the molten metal on solidifying expands, 
and that it then contracts during cooling, until it reaches ordi- 
nary temperature, when through the cooling it is specifically 
heavier than in the molten state. 

From the fact that in foundry practice the linear contraction 
is taken at f ,Vth part, there can be little doubt that the finally 
cooled solid is specifically heavier than the molten metal ; again, 
from the sharpness of form of iron castings and other circum- 
stances, expansion appears to take place on solidification. 

The above experiments, I think, favour this latter view, as the 
floating took place more icadily with small than with large 
pieces, partly due to their relative bulks and surfaces, 

A probable explanation, in part at least of these phenomena, 

I think, is that the cold metal, when at first put in, is specifically , 
heavier than the molten metal, but owing to the great heat around j 
it (over 2,000° F. ) it is rapidly heated, and consequently expanded, ; 
and when sufficient volume has thus been obtained it floats, ft 
is evident that small pieces, being more readily heated, may re- j 
main floating, whilst heavy pieces, whose volumes are larger in ! 
proportion to their sut faces, will take longer to heat, so as to 
induce the required change of volume, and may therefore at first 
sink, remaining below the surface till sufficiently expanded to 
rise and float. The experiment with the ball bears out this well, 
as, being a sphere, its surface was a minimum. 

These experiments appear to corroborate very well those of 
your correspondent. 

The following experiments which I lately made with lead may 

be of interest 

An ingot of lead of 14 lbs. weight was placed on the surtace 
of about i 60 lbs. of molten lead ; it at once melted. After 
allowing the metal to cool a little, an ingot was carefully placed 
on the surface, when it immediately sank, bubbles rising up to 
the surface ; it was heard to strike the bottom of the ladle. 
Another ingot w«s tried ; it also sank, and could be felt at the 
bottom (these ingots were cast from ibe lead in the pot). A 
small solid piece was cast of about 1 * lb. weight, which also 
sank. Pieces of sheet lead were rolled up and placed on surface ; 
these floated: the contained air and great surface in the latter 
would account for this. 4 

These latter experiments with lead correspond very well wila 
those of your correspondent with zinc. W. J. Miu.Ak 

Glasgow 

Yellow Crocuaea 

In my garden the sparrows do (not touch the crocuses. In 
. r „ i.f? tw attack the vellow ones 


A “Golden Bough” 

In the gardens of New College, Oxford, there is a fine avenue 
of horse-chestnut tree?, most of which have had some of their 
lower limbs lopped off, followed by the usual crop of abundant 
smaller shoots around the original bough. In one tree, how- 
ever, with respect to one severed branch, these resultant shoot > 
bear, year after year, not green, but pale jtllow leaves, Uk 
summer through — 

" fdimr> nviilso n<.n clefirit altrr 
aureus et simili frondcvi it vir^,* mt-CiUo." 

It would ]>c interesting to know of other instances of such a 
veritable “golden bough,” and whether any explanation can be 
given of chlorophyll so remarkably failing to develop its bliu 
green constituent under no obviously peculiar circumstance*. Ji 
seems a .strange anomaly to find an -apparent case of host and 
saprophyte in one. Hknuy T. Whakton 

SPONTANEOUS GENERA. 2d ON 

FAN Friday evening last the Rev. VV. H. Dallinger made an 
^ important communication to the member* of t he Royal 
Institution on “Recent Researches into the Origin and Develop- 
ment of Minute and Lowly Lile-foun* ; with a Glance at the 
Rearing of these on the Origin of Bacteria.” Biological Science 
to-day presents us with a magnificent general)? ation ; and that 
which lies within it and forms the fibre of its fabric, is the estab* 
j libit rasnl of a continuity — an unbroken dam of unity -running 
j from the base to the apt* of the entire organic series. But 
i does this imposing continuity find its terminus on ibt* fringe 
I and border of the organic series, nr.d for ever pause there ? or, can 
j we see it pushing its way down and onward into the unorganised 
| and the not-iiving, until all nalute L an unbroken sequence, ami 
! a continuous whole ? Thai such a sublime umtmuily maybe 
\ philosophically hypothecated 1* to be behoved. Hut that data 
have been presented to us demonstrating how and by what path 
the inorganic passes to the vital, the living into the not-living, 
may be denied. The properties of living matter distinguish it 
absolutely from all other kinds of things, and the facts to-day in 
the hands of the biologist furnish us with no link between the 
living and the not-living. This is an Inference which hay been 
fiercely disputed. 

But what are the nature of the proofs relied upon to establish 
the “ spontaneous ” or not living origin of living things t j hey 
were chiefly thermal experiments upon the lowest septic 
organisms, without an attempt to discover what was their life 
history, and whether they propagated by germs or not, It was 
argued that the atfult organisms Being killed at a given tempera- 
ture much below the boding point of water, if an infusion were 
boiled with every possible precaution, and whilst Ixuiing her- 
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meticaUy sealed, and after a lapse of time on opening the vessel 
the organisms were found in a living state, they must Tmve arisen 
de nmo. That is, the not living would have produced the living ; 
that this method is useful, and that it must be pursued in an ex- 
haustive inquiry into the whole subject, must be freely admitted. 
But that it is the best, or at least the only, method of inquiry 
for the biologist we may gravely doubt. 

Ten years ago Mr. Dallinger determined to endeavour to work 
out by actual microscopic observation the life history of some of 
the lowly life forms. 

After four years spent in preparation he commenced his work 
in conjunction with Dr. Drysdale, the plan needing two ob- 
servers. A characteristic feature of the work was that each set 
of observations should be made absolutely continuous, so that 
nothing should have to be inferred. An arrangement was made 
by which the little drop of septic fluid containing the objects 
under examination should be free from evaporation, and very 
high powers were employed. The largest adult objects Included 
in the examination were the one- thousandth of an inch, the 
smallest adults were the four-thousandth. Six forms altogether 
were selected, and, by long, patient, and unbroken watching, 
their whole history was worked out. While reproduction by 
fission seemed at first to the observers to be the usual method, 
prolonged research made known that spores were produced. 
These wnc so small that a v.\ tifying power of 5,000 diameters 
was needed to sec them as they began to grow. The glaity 
fluid from which they developed seemed at first homogeneous, 
and it was only when growth set in that the spores became visible. 
All that could be learnt about the origin of the glairy fluid was 
that a monad, larger than usual, and with a granulated aspect 
towards the flagellate end, would seize on one in the ordinary 
condition. The two would swim about together till the larger 
absorbed the smaller, and the two were fused together. A mo- 
tionless spheroidal glossy speck was then all that could be seen. 
This speck was found to be a sac, and after remaining still for 
from ten to thirty-six hours it burst, and the glairy homogeneous 
fluid flowed out. The young spores that came into view in this 
were watched through to the adult condition. Bearing on the sub- 
ject of spontaneous generation, this fact was learnt, that while a 
temperature of 140° F. was sufficient to cause the death of adults, 
the spores were able to grow even after having been heated to 
300 1 F. for ten minutes. Can it l>c philosophical, Mr. Dallinger 
asked, with the life history of bacteria still unknown, to assume 
it as a different method of propagation ? Some experiments 
baaed on Prof. Tyndall’s use of the electric beam to test optic- 
ally pure air were made. The remains of infusions known to 
contain certain spores were diffused through glass tubes, in which 
were placed vessels with fluid. Monads always appeared in the 
fluids, but when after the air in the tubes had been allowed 
to purify itself by settlement, fresh fluids were introduced, no 
monads appeared. That there is no such thing as spontaneous 
generation of monads seems quite clear, and when bacteria are 
in like manner studied, there can be hardly a doubt the same law 
will be found to hold good with them. 

GREAT GUNS 

TT is natural that at the present time great interest 
A should be' taken in all efforts to improve, that is, to 
render more destructive, our implements of war. Even 
since the last war on the European field great advances 
have been made in this direction ; and, as our readers 
know, one of the largest guns ever constructed is at pre- 
sent on its trial in this country. Some months ago ex- 
periments were made with what is known as the 8 Mon 
gun, the invention of Mr. Robert Fraser ; the gun was 
sent back to Woolwich for some alterations to be made, 
and on t riday the experiments were resumed at Shoe- 
buryness on a larger scale. On the previous occasion the 
gun was loaded with 370 lbs. of powder, and threw a blind 
Palliser shell against the target. This target is of enor« 
mous strength, as strong and firmly founded as the in- 
genuity of engineers can make it. It is formed 
of four plates of the best roiled iron, each plate being 
c inches thick, and 5 inches of solid teak filled up 
each of the three intervals between the four plates. The 32 
inches of iron and r 5 inches of teak thus placed are solidly 
screwed together by bolts 3 inches in diameter, the whole 


forming, as far as scientific engineers and artillerists could 
construct it, an apparently impenetrable and immovable 
mass. To secure the target still more, iron plates were 
placed on the top and at the side, those at the side being 
strutted against the target with heavy timbers ; and the 
supports at the rear of the target, to hold it up, as it were, 
against any blow, were of the like solid and substantial 
character. 

The target stood at 120 yards* distance from the gun. 
On Friday the charge of powder was A25 lbs., and the 
weight of the blind Palliser shell 1,700 lbs. At the base 
of die latter was an expanding copper-ridge, known as 
the M Lyon ” gas-check, which in the explosion would ex- 
pand and fill the rifling, thus enabling the full energy of 
the exploded powder to be utilised. 

After the gun was fired, by electricity, it was examined 
and found to have worked admirably ; it had run back 
55 feet on its tramway, which rises slightly, and had run 
down again to the firing-point. The shot was found not 
only to nave penetrated three plates and the teak intervals 
to all four, as on the previous occasion, but to have bulged 
out the fourth plate some 15 inches from its normal posi- 
tion. The last plate was, moreover, broken across, the 
edges of the broken part gaping wide, and showing the 
head of the shot, which had thus penetrated further in 
distance than the 47 inches of iron and teak of the target. 
The powerful framework behind the target was greatly 
shaken. The shot itself had “ set-up,” />., closed towards 
the head with the enormous energy, the rear-part, the 
gun-nietai studs, and the copper gas-check, crumbling 
into pieces. The initial velocity of the shot, as registered 
by M. Le BoulengeFs invention of wires with electric 
communication was 1,600 feet a second, and the striking- 
velocity 1,585 feet. The mean pressure on the gun was 
found to be 20 tons, the interior remaining quite unaltered. 

Herr Krupp, the well-known Prussian artillerist, has 
been devising a weapon even more formidable than that 
whose power of destruction was shown on Friday to be 
so immense. The Fraser gun is of wrought iron, but the 
new Krupp gun is of cast-steel, both being very nearly ot 
the same weight, though the latter has the great advantage 
over the former of being a breech-loader. The length of 
the gun, including the breech-picce, is 29 feet 6 inches, 
the breech-piece itself being 6 feet 4 inches in length. 
The calibre of the gun is 15.J inches. The weight of the 
projectile wdl be 750 kilogrammes, or 1,650 lbs,, and the 
powder charge will be 396 lbs. The external diameter of 
the Krupp gun, independently of a narrow strengthening 
ring at the extreme rear, is 5 feet 10 inches, that of the 
Fraser gun being 6 feet. The core of the Krupp gun is 
a steel tube in two lengths, upon which four steel rings 
overlap, rising in steps from a point between the muzzle 
and the trunnions, and accumulating in the thickness 
towards its rear. These more massive rings arc irre- 
spective of the narrow strengthening ring over the powder 
chamber. The external diameter of the gun at the muzzle 
is 2 feet 3$ inches. 

In common with the other large Krupp guns, the rilling 
of the new weapon is on the polygroove system, the elon- 
gated projectile being rotated by means of the gas-check. 
The velocity anticipated from the projectile tired from 
the Krupp 8o-ton gun is 473 metres per second at the 
muzzle, or 1,552 feet, producing an energy of 27,543 
foot tons, equal to 556 foot tons per inch of shot’s circum- 
ference. 

But this is not all. Should the demand arise, the great 
Prussian gun-maker has a design already prepared for a 
gun of 134 tons, to be made on the same plan as the one 
just described. The larger weapon would have a calibre 
slightly exceeding 18 inches, and would throw a steel 
shell weighing 1,000 kilogrammes, or a chilled iron shell 
of 1,030 kilogrammes. The weight of the projectile would 
therefore be practically a ton, and the charge of powdn 
will be probably about 500 p 
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SUSPECTED RELATIONS BETWEEN THE 
SUN AND THE EARTH 1 
II. 

TN my last article I endeavoured to show that as a 
matter of fact there is an intimate connection between 
the physical state of the sun's surface and the diurnal 

Planetary Influence on Sunspot 
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range of the magnet freely suspended at the Kew Ob- 
servatory. It was suggested that this relation might 
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be that of cause and effect, inasmuch as the varia- 
tions of spotted atea exhibited in Diagram B invari- 
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ably precede the corresponding variations of magnetic 
range. * Continued from p. it. 
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It cannot, however, with propriety be said that sun 
spots are the cause of magnetic oscillations, for it has been 
pointed out by Mr. J. A. Broun that even when there are no 
, spots on the solar surface the magnet has yet a very consider- 
I able range in its daily oscillations. Then, on the other hand, 

| riie spectroscopic researches of Mr. J. N. Lockyer and others 
leave us little room for doubting, 
that there may be vast solar 
activity without sun-spots, while, 
however, spots will probably 
make their appearance when the 
disturbance of the sun's surface 
is very great. 

In fine, sun-spots will probably 
only afford us a rough means 
of estimating solar activity just 
as rainfall might give us a rough 
means of estimating the meteoro- 
logical activity of a district of 
the earth. Is it not possible 
that sun-spots are in truth a 
species of celestial rainfall ? 

Be this as it may, it is evident 
'v _ y j that, inasmuch as sun-spots ex- 

w 1 hibit a recurring period, we are 
: t v ./ / • 1 entitled to say there is a period 

^ of this kind in the meteorology 

of the sun. The interesting ques- 
tion then arises, What can be the 
possible cause of such a period? 
This question has been discussed by Mr. Warren Dc La 
Rue and those associated with him in his solar researches. 

The theory propounded by these 
observers is that the planets are in 
some unknown way concerned in the 
production of spots, Jn their paper, 
which will be found in the Proceedings 
of the Royal Society for March, 1872, 
they make the following remark : — 

“ It might be said, 4 1 low can a 
comparatively small body like one of 
the planets so far away from the sun 
cause such enormous disturbances of 
the sun’s surface as wc know sun-spots 
to be ?’ It ought, however, we think, 
to be borne in mind that in sun-spots 
we have, as a mat Ur of fact , a set of 
phenomena curiously restricted to 
certain solar latitudes, within which, 
however, they vary according to some 
complicated periodical law, and pre- 
senting also periodical variations in 
their frequency of a strangely complicated nature. Now 
these (phenomena must either be caused by something 
within the sun’s surface, or by some- 
thing without it. But if wc cannot 
easily imagine bodies so distant as the 
planets to produce such large effects, 
we have equal difficulty in imagining 
anything beneath the sun’s surface 
that could give rise to phenomena or 
suchacompiicated periodicity. Never- 
theless, as we have remarked, sun- 
spots do exist, and obey complicate 
laws, whether they be caused by 
something within or something with- 
out the sun. Under these cucum- 
cumstanccs, it does not appear to us 
unphilosophical to see whether as a 
; matter of fact the behaviour of sun- 

spots has any reference to planetary 
positions. There likewise appears 
to be this advantage in establishing a connection of 
any kind ^between the behaviour of sun-spots and the 
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positions of some one prominent 
planet, that we at once expect a 
similar result in the case of another 
planet of nearly equal prominence, 
and are thus led to use our idea as a 
working hypothesis.” 

Proceeding upon this principle, 
these observers measured every sun- 
spot recorded by Mr. Carrington from 
the beginning of 1854 to the end of 
i860, as well as every one photo- 
graphed at the Kew Observatory 
from the beginning of 1862 to the 
beginning of 1867, and the results of 
all these measurements are recorded 
in Din gram c. 

In this diagram each curved line 
is supposed to represent the be- 
haviour, as regards size, of the various 
groups of spots as they pass across 
the disc of the sun by solar rotation 
from left to right. If, for instance, 
a spot were always to retain the same 
magnitude, its path would be repre- 
sented by a horizontatfline, but if it 
were to become smaller at the middle 
of its course than at either ex- 
tremity, then we should have it re- 
presented as in the first figure. Now, 
from this diagram, we find that when- 
ever either Venus or Mercuty is be- 
tween or nearly between our earth 
and the centre of the sun, the sun- 
spots behave as in the first figure ; 
that is to say, as they are carried 
round by rotation nearer to the 
planet, they become less, and as they 
are carried away from the planet they 
become greater. Secondly, when 
Venus or Mercury is at the extreme 
right of the sun the spots diminish in 
size all the way across. Thirdly, 
when Venus or Mercury is on the 
other side of the sun, exactly opposite 
the earth, the spots have their maxi- 
mum in the centre ,* and, finally, if 
Venus or Mercury be at the extreme 
left, the spots augment in size all 
the way across ; in fine, they are 
always least in the immediate neigh- 
bourhood of Venus or Mercury, and 
greatest when that portion of the 
sun to which they are attached 
is carried by rotation to the posi- 
tion farthest from the influential 
planet. 

If there be any truth in this evi- 
dence it would seem to follow as a 
corollary that when two influential 
planets are together on one side of 
the sun, their peculiar spot-producing 
action should be conspicuously great, 
and hence there should be a greater 
than usual amount of spots when 
such conjunctions take place. 

On the other hand, wnen one in- 
fluential planet is on one side of the 
sun and another on the other side, 
they might be supposed to counteract 
each other, and hence the spotted 
Area would be conspicuously small, 
u ? , memo * r which will be found in 
the Transactions of the Royal Society 
for 1870 the Kew observers have 
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investigated this point also, and they appear to have found 
sun-spot inequalities depending on the relative positions 
of the various influential planets. 

For instance, there is a greater than usual amount of 
sun-spots when Venus and Jupiter are together ; there is 
the same a little before the time when either Venus and 
Mercury or Mercury and Jupiter are together, and finally, 
there is the same a little before the time when Mercury 
is nearest the sun. 

These results of strictly solar observation are capable 
of being verified in quite a different manner. If the 
planets have an influence on the sun and if the state of 
the sun’s surface affects terrestrial magnetism, it might 
be expected that we should have magnetic inequalities 
depending upon the positions of the planets. 

By this it is not meant that the planets influence the 
magnetism of the earth directly, but rather through their 
effect upon the solar surface. 

Again, it was shown in the last article that terrestrial 
magnetic effects at Kew lag behind corresponding states 
of the solar surface. This lagging behind ought there- 
fore to be exhibited in any' comparison which we make 
between sun-spot inequalities depending on the planets 
and magnetic inequalities at Kew depending on the same 
cause if the latter inequalities are earned indirectly through 
the medium of the sun. 

A comparison of this kind has recently been made by j 
the writer, using for this purpose those inequalities of 
short period that were most likely to be exhibited in the I 
limited series of magnetic observations at his disposal for j 
the purpose. 1 

The results are embodied in the preceding diagrams, j 
Diagram D represents the sun spot, and diagram F. the j 
magnetic inequality due to the relative positions of 
Mercury and Venus (o r denoting conjunction). Diagram 
F represents the sun-spot, and diagram O the magnetic 
inequality due to the van mg distance of Mercury from 
the sun (o° denoting perihelion). Diagram H represents 
the sun-spot, and diagram 1 the magnetic inequality due 
to the relative positions of Mercury and Jupiter (o° de- 
noting conjunction). From all these it will be seen that 
there is a striking likeness in character between the j 
planetary sun-spot inequalities, and the planetary mag- 
netic inequalities derived from the records of the Kew 
Observatory—thc latter, however, lagging behind the 
former in point of time, as might have been expected. 

It is unquestionably a very strange and striking conclu- 
sion that the daily range of the magnet freely suspended 
in a vault of the Kew Observatory, should be sensibly : 
greater about the times when Venus and Mercury, i 
or Venus and Jupiter come together in position, and : 
also about the times when Mercury is nearest the 
sun. 

Perhaps it is not too much to say that the facts de- 
scribed in the last article go to show that the sun influ- \ 
cnees the earth, and possibly also the other planets in some 
unaccountable manner, while the facts of this article go ; 
to show that (shall we say in return) the most conspicuous 1 
planets of the system, and possibly also the earth, are not 
without an influence upon the state of the solar surface. I 
I may be permitted, in conclusion, to transcribe a para- 
graph from a former essay on this subject (Owens College j 
essays). “ At first sight we are startled by the supposi- 
tion that a planet like Venus, which comes nearer to the 
earth than it ever does to the sun, should in any way be 
accountable for such enormous manifestations of energy 
as those which occur over the sun’s surface. But the 
wonder will disappear if we bear in mind that there may 
be two kinds of causes or antecedents. Thus we may 
say that the blacksmith is the cause of the blow with 
which his hammer strikes the anvil, and here the strength 
of the blow depends upon the strength of the smith. But 
we may likewise say that the man who pulls the trigger of 
a gun or cannon is the cause of the motion of the ball, 


and here there is no relation between the strength of the 
effect and that of its cause. 

“ Now, in whatever mysterious way Venus and Mercury 
affect the sun, we may be sure it is not after the fashion 
of the blacksmith — they do not deal him a violent blow 
producing alt this enormous effect, but they rather pull 
the trigger, and immediately a very great change takes 
place.” Balfour Stewart 

{To be continued.) 


THE NEW ZOOLOGICAL GARDENS AT 
CALCUTTA 

'THE propriety of establishing Zoological Gardens at 
x Calcutta, has, as those who are acquainted with the 
proceedings of the Asiatic Society of Bengal are well 
aware, been before the public and the Indian Government 
for these last fifty years. It is, however, only within a 
very recent period that anything has been practically 
effected, and the tirst report on the progress made in the 
development of the new institution during the first year 
of its existence has only just reached us. Before alluding 
to its contents, a few words on the origin of the present 
scheme may be acceptable to those who take an interest 
in the subject. 

Many previous plans for the institution of Zoological 
Gardens in Calcutta, including that proposed by Sir 
Joseph Favrer in 1867, having come to nothing, Mr. I.. 
Schwendler, of the Indian Telegraph Department, brought 
the subject again to the notice of the Council of the 
Asiatic Society in March, 1873. Mr. Schwendler pro- 
posed that the necessary capital should be raised by sub- 
scription, but that the Government of Bengal should 
grant the site and give a contribution towards the annual 
expenditure. This scheme, although taken up with in- 
terest by the Asiatic and Agricultural Societies and sup- 
ported by the press, would have ended, like its prede- 
cessors, in failure, had not the energy of Mr. Schwendler 
led him to adopt a different course of action. Having a 
fine private collection of living animals of his own, Mr. 
Schwendler was able to prove to the Viceroy of India 
(then Lord Northbrook), who honoured him with a visit, 
how easy it was to maintain such an establishment in 
a climate so well adapted to animal and vegetable life as 
that of Calcutta. Instead of the large and expensive 
houses necessary in these inclement climes simple sheds 
suffice as a protection for the animals against the weather, 
and the luxuriant vegetation is ever springing up to con- 
tribute to their shelter and retirement. In fact, if only 
space is provided, and sufficient fencing is put up, ani- 
mals can be kept almost in the same state as in their 
native wilds, and buildings may be dispensed with. 80 
practical was Mr. Schwendler’s illustration of how easily 
zoological gardens might be established in Calcutta by 
showing his own grounds fitted up for the purpose, that 
the Viceroy was convinced at once, and quickly brought the 
excellent Lieutenant-Governor of Bengal to a similar state 
of mind. Having taken up the matter, Sir Richard Temple 
set to work at it with his usual energy, and by a minute 
of September 24, 1875, granted a large site for the pur- 
pose on the road leading from Surat Bridge to the 
Governor's official residence at Belvedere. Shortly after- 
wards an honorary managing committee was appointed, 
with Lord Ullick Browne as president; Mr. Schwendler 
and Dr. King and Mr. Watson as members, and Mr. C. 
Buckland, private secretary to the Lieutenant-Governor, 
as honorary secretary. The objects of the new institu- 
tion, besides the general instruction and recreation of the 
community, were specified to be to facilitate scientific ob- 
servations on the habits of animals, to encourage their 
acclimatisation, and generally to promote the science of 
i zoology. Upon the starting of the new institution, Mr. 
Schwendler immediately hastened to present to it his whole 
collection of living animals, and the Governor- General 
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promised to remove the Barrackpore menagerie to the 
new site as soon as the necessary preparations were made. 
All tbe native princes, nobility, and gentry subscribed 
liberally towards the proposed gardens— for instance, the 
Maharajah of Burdwan gave 3,000/. ; others followed this 
liberal example, and the greater part of the required 
capital of 30,000/. was quickly raised. Such rapid pro- 
gress was made that occasion was taken of the Prince of 
Wales’s presence in Calcutta on December 27, 1875, to 
inaugurate the new institution. His Royal Highness ex- 
pressed his gratification at the results already achieved, 
praised Mr. Schwendler for the public spirit he had dis- 
played, and accepted the patronship of the gardens. 

The Royal Zoological Gardens of Calcutta thus inaugu- 
rated were opened to the public for the first time on May 
6 of last year. F rom that date up to the close of the 
year more than 50,000 persons had visited them, without 1 
including members and donors, and soldiers with their i 
wives and children who have a free entrance. The build- I 
ings are, of course, yet far from complete, but amongst ! 
those finished are, as we are informed, many deer-pad- 
docks, which arc already well tenanted ; a large and 
several smaller aviaries, also well filled ; a large bear- 
house in three compartments, and furnished with a large 
bath ; two monkey-houses, and a very large pit fitted up 
for the residence of rhinoceroses. Within the gardens is 
also a large tank or lakr, with two islands used for water- 
fowl, and a restaurant and keepers’ dwellings have like- j 
wise been erected. ! 

At the present time Mr. C. T. Buckland, C.S., is the j 
president of the Association for the maintenance of the ! 
gardens, and Dr. J. Anderson and Mr. H. M. Tobin have 
the general superintendence and honorary care of them, 
the paid officials consisting of natives only. A European 
director was appointed in January, 1876, but the Govern- 
ment of Bengal were shortly afterwards stopped by the 
.Supreme Government from contributing to the expenses 
of the gardens, and his services had consequently to be 
disnensed with. 

5 change of front in the Supreme Government, who 
had virtually pledged themselves to assist in the scheme, 
and who have not yet redeemed their promise to transfer 
the Batrackpore menagerie to the new gardens, is a sub- 
ject of not unnatural complaint on the part of the com- 
mittee, who arc now striving hard to have matters 
replaced upon their former footing. As the Indian 
Government keep up botanical gaulens in Calcutta, and 
pay a scientific officer a liberal salary to superintend 
them, they would surely be fully justified in treating the 
Zoological Gardens in the same way, especially until the 
new institution is fairly set a-going. Living animals, as 
we all know, are far more attractive to the general public 
than living plants, and there can be no question, we 
believe, that in Calcutta, as in London, zoological gar- 
dens are more popular than botanical. The public of Cal- 
cutta have come bravely down with a sum of 30,000 /. to 
set the institution going, and will be greatly disappointed 
if the Government do not support them. A scientific direc- 
tor for the establishment is an absolute necessity, as it j 
cannot be expected that Dr. Anderson and others who now j 
manage it can continue their gratuitous services. Lord j 
Northbrook is now earning his well-merited repose in this 
country, but looking to the countenance and favour that 
he has already shown to the Zoological Gardens at 
Calcutta, we cannot doubt that he will assist in the appeal 
that is, we understand, now being made to the authorities 
at home, to obtain permission from the Government of 
Bengal to continue the support which it gave at first. 
We may also fairly call upon Lord Salisbury, who has 
on many occasions shown his appreciation of scientific 
work, to devote a few minutes’ attention to this subject. 
It is certain that no better step could be taken for the 
advancement of Zoological Science in India than the 
establishment of the Zoological Gardens of Calcutta on a 
firm footing. Like our Gardens in London they might 


easily be made a centre whence encouragement is diffused 
to zoological investigations of every kind. A well-selected 
director, appointed and paid by the Government, would 
at once place matters on a satisfactory foundation, and 
tend to bring together support to the Institution from every 
quarter, and we cannot doubt that the present obstruc- 
tion will be removed by the Central Authority as soon as 
the real facts of the case are brough before them. 

OUR ASTRONOMICAL COLUMN 

Douijle-Star Measures at Cincinnati.-— In Nos.. 2 
and 3 of the publications of the Cincinnati Observatory are two 
series of micrometrical measures of double-stars made with the 
1 1 -inch Merz refractor. The first series includes measures by 
Prof. O. M. Mitchell at the old Observatory, confined, with 
few exceptions, to the stars of the great Dorpat Catalogue, and 
made in the years 1846-48, a small number of which only had 
appeared in the Sidereal Messenger. — "I 'he second series com- 
prises measures of objects situated for the most part beyond 
Struve’s limit of south declination made in the years 1875-76, 
and will probably be found the most useful of the two, obser- 
vations of these southern stars being as yet in small number. 
Mr. Ormond Stone, the present director at Cincinnati, remarks 
that “no systematic survey of the southern heavens similar to 
that made by Struve of the northern heavens has ever been under- 
taken/’ and a large proportion of Sir John llerschel’s doubles 
have never been properly measured micrometrically. The Cin- 
cinnati object-glass having been refigured by Alvan Clark during 
| the last winter, the director purposes devoting the instrument to 
i supplementing the labours of other astronomers by measuring 
j double-stars between 15° and 33° of south declination ; no doubt 
i in the course of this work new binary systems will be detected. 

! Amongst the stars in the second of the above series, is h 
J 2036, the duplicity of which was first remarked by Sir John 
| IJeischel with the 20-feel reflector in sweep 307 (1830, Oct. 15), 

‘ when the position was registered 53 o, and the estimated 
vlistance was 2". The last Cincinnati measures give for 187678, 
! position 26°’4, didance i"04, and Capt. Jacob’s intervening 
I measures at To mi and Madras, confirm the retrograde motion 
1 in the angle; indeed, he first pomtei out the probable binary 
character of the star, and also suggested another noticeable 
feature, vi/.., the apparent variability of both components 
(Mem. R. A.S., voi. xxviii. p. 41). A comparison of the whole 
of the estimates of magnitude to 1876, is certainly confirmatory 
of Capt. Jacob’s suspicion. The stars have not been noted as 
differing more than half a magnitude, and generally have been 
considered of equal brightness, yet the estimations vary from 67 
(Jacob 1857) to 90 (Ormond Stone, 1875). The object is well 
within reach in this country, and deserves watching. It may be 
remarked that the N.P.IX given in Sir John Heischei’s fifth 
series of measures with the 20-feet reflector, is 1° too small. By 
an observation in the Washington zones, the position for the 
beginning of the present year is in R. A. ih. 13m. 547s., 
N.P.P. 106° 26' 15". 

Change of Colo hr in a Urs.f. M atoms.— Herr Weber 
continues his observations upon the colour of this star, a periodi- 
cal change in which from intense fiery-red to yellow was first 
suspected by Dr. Klein of Cologne about fifteen years since. 
According to Ilerr Weber the change is from fiery-red to white 
or slightly yellowish white. The following are recent observed 
epochs of red light: — 1S76: September 5, October 10, No- 
vember 14, December 21. 1S77 : January 16, March 23, whence 
an average period of thirty-three days is indicated. The star 
was white or nearly white, 1876 : October 28, December 30. 
1877: February S and March 13, The star is said to remain 
red or reddish lor a shorter time than it is seen white or yellowish 
white. See Astron * Nack , 9 Nos. 2,111 and 2,127. 
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« Centaurt. — The measures of this star which have lately 
appealed in Nature show that we are yet without any satis- 
factory orbit, and it is much to be desired that it may be closely 
watched durirg the next few years. Mr. Gill it is understood 
intends to establish a good epoch in the autumn with Lord 
Lindsay’s heliometer at Ascension. It does not appear to be 
too late to secure measures which will possess the greatest in- 
terest in the actual near approach of the two fine stars forming 
this splendid binary. 

The Present Comets. -Elements of Winncckc’s cornet of 
April 5 calculated by Dr. Plath of Hamburg, upon the same 
extent of observation as tho.-e of Mr. Hind, published in this 
column last week, ate almost identical therewith, and conse- 
quently negative the idea of cllipticity of orbit, notwithstanding 
the certain degree of resemblance with the comets 1827 II. and 
1852 II., and near equality of intervals. On May 14 the comet 
approaches within 10’ oi the pole of the equator, near the 5 : m. 
*tar, I>. A.C. 12 1 1. It w 11 be visible with telescopic aid sonic 
weeks longer. 

We subjoin positions of the comet discovered in America by 
Mr, Lewis Swift on April 11, and by M. Uoirelly at Marseilles 
three nights subsequently, also calculated by 1 >r. Plath. 

For 12b. Perl in M.T. 
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M. WohT, of the Observatory at Paris, observed the spectrum 
of Winneckc’s comet on the morning of April 11, which he 
found analogous to the spectra of various cornets he had observed 
since the year 1868, from the faintest to the brilliant comet of 
('oggia in the summer of 1S74. All have exhibited the three 
bands, yellow’, green, and blue, but M. Wolff remarks that the 
nature of this coiuttary n atter is completely unknown, lie did 
not succeed in obtaining the spectrum of the thiid comet of the 
present year, in which, like several otiuv observers, he noticed a 
resolvable appearance. 

BIOLOGICAL BOTES 

Zoological Classification*.-- In a recent paper in Pflu^cds 
Archh ' , M. Hoppe-Seylcr wonders at the readintss with which 
systematic zoology has ranked amphioxus with the vertebrates, 
from mere one-sided consideration of the presence of a chorda 
dorsalis , and the position of the nerve-cord above, and tht* ali- 
mentary canal below. A sound system groups species which a c 
similar not merely in morphological respects, but in their wh #b 
organisation. Amphioxus has, beyond the chorda, nothir \\ m 
common with vcrtcbiates ; it ha* no closed va-cular sysum with 
red blood corpuscles, no liver which forms a gall, no proper 
brain, and it contains no gelatine-yielding tissue, which oc«ur* in 
all vertebrates and also in the cephalopoda, hut in i 0 other 
inveitebrata. In their entire highly-developed otg Man, the 
cephalopoda, stand nearest to the vertcbiata ; the amphioxus 
should have a place further down. M. II q pL-Scyier further 
points out that comparing the composition of tissues from the 
lower organised animals upwards, we meet first with mucin 
yielding tissue?, then with those yielding thondrin, then, in the 
cephalopoda tissues yielding giutin ; the fm notation of actual 
bones does not occur in all vertebrala, and is likewise wanting 
in cephalopoda. Exactly the same order is seen in the stages of 
development of an embryo, e.g, of the hen in the egg, arid it is 
difficult to think that the agreement is accidental. 


Luminous CAMPANUi.AiU/E.—The late Prof. Paolo Panceri 
recently made minute researches at Amalfi, near Naples, with 
a view to determine the exact seat of the light-giving organs in 
Campanulariadce. The Gulf of Amalfi seems to be a favourite 
haunt of these minute animals, and Prof. Panceri found them 
abundantly on the alga? covering the rocks near the shore, parti- 
cularly upon Incus ericoida. The light of these polyps is inter- 
mittent, and only appears when the animals are touched or 
moved ; fresh water, however, has the property of fixing it for a 
little time. It was principally with species of Campanula* ia 
jlexstosa that Prof. Panceri made his interesting investigatior.o, 
and the special question he wished to decide was whether it is the 
external cellular stratum for ectoderm), or the internal one (tcido- 
derm) of which these animals arc composed, which is the actual 
seat of the light. He found, by means of ingenious microscopical 
contrivances that the luminous movements of these polyps have 
their seat in the cells of the ectoderm, and not elsewhere, and 
that these cells alternately and successively show the light and 
again become dark, after being touched or placed into fresh 
water. Not only the bodies of the polyps, but also their slender 
stems and even the feet with which they adhere to the plants or 
rocks, contain these luminous cells. Prof. Panceri has published 
an account of his researches in the January pat t of the Is wist a 
Sclent* fit 1 >• industrialc . 

R I'M'! ration IN Frogs, — M r. A. C. Horner has sent us an 
account of some interesting observations he has made on (he 
•pawning or deposition of ova in ihe hog {luma tempo* aria). 
We are only able to give the conehidon of his paper I will 
now give a few facts connected with respiration which I have 
observed in tke-e frogs. They can croak when they are immersed 
under water, but, as no air-bubbles escape, T was at fir.st puzzled, f 
find, however, by holding my nose and shutting my mouth, that 
I can make a somewhat sm.il.zi sound ; but they seemed to 
croak louder when only I io head and tippet pari of the body 
were under water than when their whole hotly was immersed, 
and a$ they distend their si ( es in the act of croaking, I thought 
it possible they m g';l 1 0 able to draw in air by the rectum or 
the pores of the r ski 1. When a hog out of water is touched 
.suddenly, he shuts lib eyes and distend 5 his abdomen, and the 
same thing ucs.ur.> when under water. Vet bow is it that they 
can distend tluir abdomen without admitting more air ? for they 
can distend it wry fully, and I should think must require to 
expel all the air from the thoracic into the abdominal cavity. 
When a hog is under water, his sides sometimes pulsate rhyth- 
mically, just as when he is out of water, and about every ten 
seconds. Perhaps it is connected with the circulation of blood. 

Tit r. Wuo/U'ECTCEK. — In the April session of the German 
Onddiolugical Society Prof. Alton concluded the recital of his 
investigations on the habits of the woodpecker. The peculiar 
drumming sound often caused by it was shown on various 
grounds to be entirely disconnected with the search for insects 
I as hitherto supjicsed, and was regarded as a call to the opposite 
sex. Dr. Brehm defended the woodpeckers against the charge 
of seriously injuring the trees, and considered the slight damages 
resulting from them as more than compensated by the colour 
and animation which they gave to the otherwise sober and quiet 
forests. 

The Flamingo. —At the same session Herr Gadow stated 
that by a study of the digestive organs of the flamingo he had 
found that it did not belong to the duck family as hitherto classi 
fied, but was to be placed among the storks being very closely 
allied to the latter, although propeily an intermediate link be- 
tween the two families. 

Copper in the Blood.— The presence of copper in the blood 
of human beings and domestic animals has been placed beyond 
doubt by the investigations of various chemists, but has gene- 
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rally been regarded as an accidental circumstance due to the use 
of copper utensils in the preparation of food. M. S. Clocz, of 
Paris, recently examined the blood of a roebuck shot in the forest 
of Essarts, and found copper oxide present to the extent of 5 k 
milligrammes per kilogramme of blood. As this result would 
tend to show that copper is a normal constituent of the blood, 
the question which next awaits solution is that of the method of ' 
its entrance into the animal system. 

The Respiration of Plants. — We have already noticed 
the investigations undertaken by Prof. Borodin on the pro- j 
cesses of respiration in plants. We find in the seventh j 
volume of the Memoirs ol the St. Petersburg Society of . 
Nature lists the paper of Prof, l’orodin in full, accompanied j 
by a beries of graphic representations, by means of curves, of his 1 
important measurements. We cannot attempt here to give a j 
>foutne either of the varied experiments made by the author or of J 
the impoitant questions arising from Prof. Borodin's inquiry, j 
and discussed by him. As to the experiment* themselves, we 
can only state that the reader v. ill fimi in the paper a thorough 
discussion of their value and of the value of various methods 
used for the study of the subject. The main result is mat in 
darkness the cnerg of respiration of a branch gradual! v de- 
creases ; a temporary anion of light, however* increases it, this 
increase being rriOMly the result of the influence of the less re- 
frangible rays (red, cVc.), and it takes place only when the sur- 
rounding air can supply the plant with a sufficient amount of 
carbonic acid. The decrease of energy of respiration is caused 
by the decrease of the stock of starch in the plant, and the in- 
crease under the influence of light takes place because of the 
formation, under this influence, of a new stock of starch. Thus, 
other conditions remaining the same, the energy of respiration 
depends upon the existence in the branch of non-nitrogenous 
plastic substance ; this is the material for respiration, the exhaled 
carbonic arid being the result of oxidation of a certain part of non- 
nitrogenous organic matter. A\’hile following the author in his 
discussion of this subject and of the opinions of Garreau, P Huger, 
and Sachs, we further notice the importance of a fresh supply of 
oxygen in the atmosphere surrounding the plant as resulting from 
M. Borodin’s experiments and the contributions they make to 
the most important and yet very obscure question as to the influ- 
ence of temperature upon respiration. These important ques- 
tions will be the subject of further studies, which the author 
proposes to continue for many years. 

A Tasmanian Carnivorous Plant.— Dr. B. Crowther, of 
Campbell Town, Tasmania, writing to The Mercury (Hobart 
Town), November 26, 1876, states that he was furnished with a 
plant which grows on rocky ground, whose crevices contain rich 
organic soil, different from the peaty soil Darwin's grew in. It 
is quite obvious, he states, on careful examination, that the plant 
lives to a great extent off the small flics and gnats it obtains. 

* It is about six inches in height, and from its single vertical stem 
project from one to two dozen small foot-stalks, at irregular and 
variable distances* On the summit of each foot-stalk is a 
rounded disc, placed horizontally, about half an inch in circum- 
ference, fringed with tentacles of different sizes. In the centre 
is a hollow, with small fine filaments projecting vertically ; on 
the ends of both the filaments and also tentacles are little reddish 
glands which secrete a sticky substance. The fly rests on the 
outer zone, is conveyed by the sticky tentacles to the centre, 
which at once closes upon the victim so tightly that a bulging may 
be seen corresponding to the fly inside. After it has been con- 
sumed, the trap again opens, showing the debris of the fly, 
which arc doubtless washed away by the rain, so as to allow the 
trap to again set for another victim. The plant described by 
Dr. Crowther is evidently Drosera f eltala t Smith, a well-known 
Apitralian species (in herbaria). It is not referred to by Mr. 


Darwin in his work on “Insectivorous Plants;” and any more 
exact information respecting its habits of life, and the mode in 
which it captures insects would be a very useful addition to 
our knowledge of these plants/ especially if accompanied by 
drawings. 

Bo 1 any of New Guinea. — The distinguished Italian natu- 
ralist and traveller, Dr. Beccari, has commenced the publication 
of a tew illustrated work called “Malesia,” for the purpose of 
bringing before the scientific world his numerous botanical 
discoveries in New Guinea and the Eastern Archipelago. The 
first number of “ Malesia ” has just been issued at Genoa, and is 
occupied with an article upon the palms of New Guinea and the 
adjactnt islands. Fifty species of palms were collected by Dr. 
Beccari in these countries, many of which were previously 
unknown. 

NOTES 

Mr. C. J. Lamuert has presented to the Chemical Society 
1,000/. and to the Royal Microscopical Society, 500/., from a 
J bequest of 25,000/. left by his late father, to be appropriated to 
benevolent and scientific purposes. 

| We regret to learn tha’ Prof. M'Crady who, on the death of 
I Prof. Agassi/, succeeded to the Chair of Zoology in Harvard 
College, has found it necessary to tender his resignation to the 
authorities of the University. This step is all the more to be 
lamented as judging from the terms of the resignation, which we 
have read, it has been caused by a desire on the part of Prof. 
M’Cradyto raise the standard of zoological education in the 
college to a higher level than was deemed advisable by the 
I authorities. We hope that some means may be found of retain- 
j ing Prof. M'Crady’s services to the University. He is well 
| known as an eminent original worker in an important depart- 
! ment of zoological research. 

i We regret to announce the death of a Russian geologist, Prof, 
j N. P. Barbot-de-Marny. Having begun his scientific work in 
: 1852, taking part in Hoffmann’s exploration of the Ural, M. de 
Marny continued until 1S76 his valuable work of the geological 
exploration of Russia. He explored the Kuma-Manych de- 
pression, the provinces of Archangel, Vologda, Volhynia, 
Podolia, and Kherson, and all the lines of railway radiating from 
Moscow, as well as those of Kief, Azov, Tsaritsin, Orenburg, 
and Caucasus. In 1874 he took an active part in the difficult 
exploration of the Aral-Caspian expedition and explored the 
Amu-Darya. The Mines Journal and the Memoirs of the 
Mineralogical and Geographical Societies, as well as those of the 
St. Petersburg Society of Naturalists, one of the presidents of 
of which he was for a long time, contain about 1 10 of his valu- 
able papers, besides which he was the author of some important 
volumes. His “Formation Stage” was an important addition 
to our knowledge of the Tertiary of South-eastern Europe. He 
died at the age of forty-five, leaving a family, a library of books, 
many MSS., and— no money. 

The President of the Royal Academy is always very catholic 
in his invitations to the annual dinner, certainly one of the chief 
events of the London year. On Saturday last science was largely 
and well represented, and Dr. Hooker, in his reply to the toast 
of Science, happily performed what at first sight would seem a 
hard task under the circumstances. Dr. Hooker showed that 
the incongruity between art and science was only apparent ; that 
art lends valuable aid to science, and that all true art must really 
be based on scientific' principles ; and that moreover the two have 
this in common, that success is unattainable in neither unless by 
close observation, enthusiasm, and the skilful exercise of the 
imagination. Some may be inclined to think that the new 
Grosvenor Gallery is more scientific in its method of selection 
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than the much maligned Academy, but then the objects of the 
two are very different. At all events the man of science will be 
furnished with much food for thought and wonder in both. 
What seems to be generally regarded as the masterpiece in the 
Grosvenor, Mr. Bume Jones’s “Six Days of Creation,” may 
remind geologists of Hugh Miller s famous phantasy, written in 
the old “reconciliation ” days. However this may be, its con- 
ception and execution are deserving of study from many points 
of view, including even the scientific. 

The great Museum of Applied Sciences in Moscow will be 
opened on June 1 1, the birthday of Peter the Great. The build- 
ing is ready and the collections have been brought in. It has 
cost up to the present time half a million of roubles, occu- 
pies a space of 13,633 square yards, and is divided into three 
blocks. Besides spacious rooms for collections in applied 
science, it contains a large and well-ventilated auditory. Eleven 
scientific societies will hold their sittings in the Museum. 

The foundation of a permanent station for help to wrecked 
vessels on Novaya Zemlya is now in way of execution. Wc hope 
that the station will also be used for taking regular meteoro- 
logical observations. An Eskimo family, which has already 
wintered for two years on the island, will remain there perma- 
nently, and be supplied by the Russian Government with all 
necessaries. 

Prof. Leith Adams has commenced a course of six lectures 
on the “ Distribution of Animals as elucidating Past Changes of 
the Earth’s Surface,” in the Royal College of Science, Dublin. 

A VRI7.E of 10/., which has been placed at the disposition of 
the Council by Col. A. A. Croll, is offered by the Society ot 
Arts, with the Society’s Silver Medal, for the best set of Blow- 
pipe apparatus which shall be sold retail for one guinea. All 
apparatus for competition must be sent to the Society’s house 
on or before August 1, 1 87 7. Details will be found in the 
Journal of May 4. 

The Prince of Wales, in company with Mr. Cuniiffe Owen, 
Col. Ellis, Lord Suffield, and M. Blowitz, visited the works of 
the Paris International Exhibition at the Champ de Mars and 
Trocadero, last Saturday, lie was received by M. K rants, 
Director of the Exhibition, the Ministei of 7'radc, and some , 
officials. The Prince of Wales was much pleased with the state 
of the works, which are progressing so rapidly that it is now 
possible to have a view of the buildings covering so large a 
space. He selected a space for the special exhibition of : 
objects which he brought luck with him from his tour in India. 

In the current number of Mind, Mr. G. II. Lewes gives 
briefly what seems to be one of the chief positions taken by him 1 
In his new volume “The Physical Basis of Mind.” lie finds 
that according to usage the word “ consciousness ” is equivalent , 
to sentience or feeling ; that it is also used in a special sense as 
signifying that we not only feel, but feel or are conscious that 
we feel. Now Mr. Lewes holds that every neural process im- 
plies sensibility, indeed is feeling or consciousness in the general 
sense of that term; accordingly consciousness, sentience —these 
neural processes may be said to have 11 various modes and 
degrees— such as perception, ideation, emotion, volition, which j 
may be conscious, sub-conscious, or unconscious/' In the last < 
sentence the word “ unconscious” describes a mode or degree of 
sentience which has not given rise to consciousness in the special 
sense, and Mr. Lewes contends that the word “unconscious” j 
ought to be confined to this usage, that in strictness we should • 
not speak of unconsciousness outside the sphere of sentience. ; 
He then proceeds to argue that to describe a neural process as a 
mere series of physical changes is to say that “ organic pro- j 
cesses suddenly cease to be organic and become purely physical 


by a slight change in their relative position in the consensus.” 
The matter of fact of which Mr. Lewes has to persuade his 
readers is, that “ the reflex mechanism necessarily involves sen- 
sibility,” that a neural process is a feeling. 

Six years ago Dr. Maudsley contended against the popular 
opinion that insanity was on the increase in this country, the 
rapid increase of the registered insane being open to a less 
gloomy explanation. It is gratifying to find that Dr. Maudsley 
can in the current number of the Journal of ATenla! Science 
still maintain with every appearance of truth, that there is no 
evidence of an increased production of insaui ty in this country. 

At a recent meeting of the Chemical Section of the Society 
of Arts, Dr. B. If. Paul read a paper on “The Cinchona Alka- 
loids, their Sources, Production, and Ese,” in which he traced 
the history of the cinchonas from the early part of the seven- 
teenth century to their successful cultivation in India and other 
countries. The chemistry of the cinchona barks is a point about 
which but little is popularly known. It would seem that a 
considerable amount of cinchonidinc, one of the seveinl alkn- 
j loids found in cinchona barks, is often mixed uiih the sulphate 
j of quinine of commerce, fometimes, indeed, exceeding ten per 
j cent., and though the medicinal efficacy of the quinine is not 
I materially impaired by this mixing, a great difference is made in 
the intrinsic value, cinchonidinc being worth not more than oue- 
eigiuli as much as quinine. Considering the present high price 
of quinine, it is pleasant to be told by Dr. Paul that “the sul- 
phate of cinchonidine has been proved to be very little inferior 
in efficacy —for certain kinds of maladies— to quinine,” the price 
of this alkaloid being two or three shillings an ounce against 
| sixteen shillings for quinine. 

I 

! M. L\m.Oskovv, a Russian electrician, has exhibited before the 
! Physical Society of Paris a new process for producing elceh ie 
light. The voltaic arc is quite suppressed and a current is t-ent 
merely through a plate of caolin, which ignites and fuses gra- 
dually, giving out a magnificent steady light. The transverse 
dimension which the current E able to warm and ignite varies 
accouling to the force of the batteiy. M. Jabloskow made a 
most interesting experiment. Cutting in two part.-* a plate of 
caolin which had been used for giving a light, he raised two separate 
lights with the same current. 'The light given by these two plates 
was found equal to the light which had been given a few minute, s 
previously. The experiment was considered by all present to be 
a great success. Experiments on a large scale will be shortly 
tried at the large hall of the Magaxm du Louvre. The generator 
of electricity was an induction machine of the Alliance type 
worked by two men. 

At the last meeting of the Russian Geographical Society M. 
Wojeikof reported upon his last journey in Japan. He started 
from Ilakodadi and visited the Amos of Jesso Island; he 
then went to Aomori, in the northern part of Nipon, and fra- 
veiled to Jeddo, crossing Nipon Island three times from west 
to east. The northern pail of the island is not populous, only 
the high valleys being settled. The climate of the western 
shores of Japan is far milder than is generally supposed, the tea- 
tree reaching here as far as 40" north latitude. The most im- 
portant result of the journey is the measurement by barometer of 
the heights of about 600 places. 

Russian newspapers announce that our conntryman, Mr. 
Harvey, after having stayed for three days in St Petersburg, 
continued his journey for the zoological exploration of the 
Pechora region. He is accompanied by a painter and a zoolo- 
gical collector. 

The last number of the hvestia of the Russian Geographical 
Society announces that the south-western branch of the Society, 
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established at Kief, is closed by Imperial Order for political 
reasons. ' 

The same periodical gives some information as to the journey j 
made last summer by Capt Pevtsov with a Cossack detachment 
which protected the caravm with com, sent by Russian trades* j 
f rcm t he Take Zaiaan, vid Bulun-Tokhoi, to the Chinese 
town Gu-cben (Dzungaria, N. lat 43 ° $°'> E- long. 90° 14'). j 
The results of this journey are,— a survty of the route, 560 miles \ 
lctng, with maps of the towns, astronomical determinations of 
the positions of seven po nt«, magnet ical observations, barometri- 
cal measurements of heights, a complete geological exploration 
along the route, a collection of about 1,000 species of plant ., 
and a zoological collection numbering 34 mammalia and i?j 
birds! 

The Geological Survey of Finland, which was undertaken on 
the scheme of that of Sweden, but was interrupted in 1868, w ill 
be continued this year. 

A TEiECRAM received by the St. Petersburg Academy of 
Sciences, announces that the mammoth found in the neighbour, 
hood of Tomsk is very well preserved. A piece of i»s flesh with 
fat has been forwarded to the Academy, which, as we learn from a 
private source, proposes to send M. Poliakof for the exploration 
of the remains. 

The Russian Geographical Society In* undertaken the publi- 
cs it n of an historical .sketch of geographical explorations in 
Northern Asia, with accounts of all expeditions, an in lex U 
works on Northern Asia, and a map showing the routes followed 
by all impt riant exploring parties. The work will appear in 
1879, that year being the tercentenary of the cussing of the 
trial Mountains by \ ermak, the conqueror of Siberia. 

In a recent communication to the Belgian Academy, M. v; u 
Mcnckhoveu describes some improvements in the photographic 
reproduction of ultraviolet spectra of gases. lie employs two 
large Gehvder tubes placed parallel and communicating together 
by a capillary tube at right angles to them. The spectro.sc rye 
consists of three 60' prisms of Iceland spar, cut so that the 
bisector plane of each of their dihedral angles is parallel Jo tire 
optic axis of the crystal. With suGi prisms tire ordinary and 
extraordinary spectra do not encroach on one another. The 
axis of the capillary tube is then made to coincide exactly with 
that of the collimator of the spectroscope, and the intensity of 
the light, which can be iiuli-cd during passage of the current 
from a KuhmkorfT coi), is found to be very much greater than if 
the tube were placed, as usual, perpendicularly to the axis of 
the apparatus. The author recommtnds uring a plate of quartz 
in place of one of the large tubes of glass, so as to prevent too 
great absoq lion of ray's of high refrangibility. To give an idea 
of tire exactness with which even the most refrangible bright 
lines are reproduced, M. van Monckboven presented three plates 
representing the solar spectrum, the bright lines of hydrogen 
combined with those of aluminium (of which the electrodes 
were formed), and the bright lines of a *oIar protuberance. 

W£ have received from Prof. K. S. Holden, of the United 
States Naval Observatory, a list compiled by him of the prin- 
cipal telet copes in the possession of public institutions and pri- 
vate individuals. The list, though imperfect, is a long one, and 
we regret that the pressure on our space prevents us from print- 
ing it. Those who would like to possess it will find it in the 
Popular St lata Monthly for March. Among reflectors wc notice 
that Lord Rosse’s is still unsurpassed ; it lias an aperture oi b ft. 
and a focal length of 55 ft, Mr. Ellery's, of Melbourne, has a 
4 ft* aperture and a focal length of 32 ft. ; that of the tans 
Observatory mi aperture of 1 20 metre and a focal length of 7 
metres, of refractors the two largest are now constructing ; 


that for Yale College Observatory (by Clark and Sons) will have 
an aperture of 28 in., and the one for Vienna, constructed by 
Grubb, an aperture of 27 in. The refractor belonging to Mr. 
Newall, of Gateshead, has an aperture of 25 in. and a focal 
length of 29 ft ; rite corresponding dimensions of the Pulkowa 
refractor are 14*93 in. and 270*6 in. ; Lo'd Lindsay’s, 15 in. 
and 15 ft. j that of Greenwich, 12*5 in. and 16 6 ft. ; the largest 
in the Paris Observatory, 12 French in. and 5 metres ; Ruther 
furd’s, of New York (a photographic refractor), an aperture of 
10*5 French in. ; Secchi, of Rome, 7*5 French in., and 14 
French ft. Altogether 1 ’rof. Holden enumerates upwards of 140 
telescopes that are at woik on the heavens, and remarks, with 
some justice, that “ it is a melancholy fact that the return from 
so many instruments is not so great as it should be, and it 
suggests the question as to whether future benefactors will not 
do better to provide astronomers to use the telescopes already 
constructed than observatories in which to put new ones.” 

T > those who take a practical interest in the ventilation of 
houses we would recommend a pamphlet by Mr. James Curtis, 
C.K., entitled “Fresh Air in the House, and Ilow to Secure 
[t ” (Ward, Lock, and Tyler). Mr. Curtis has evidently studied. 

| the important subject of ventilation carefully, and his practical 
suggestions will be found useful to those anxious to secure a 
regular supply of fresh air in their bouses. 

In the note on Mr. Shrubsole’s discovery (vol. xv. p. 561), the 
word chalk should be chert. 

The a ’dPions to th-; Z>ol >gi:ul Society’s Gardens during the 
put week iodide two Green- vv.nged Doves ( C hale op haps indica), 
allarnih'.mVt'errapiti (/ "cwtivs hawiS-'ni) from India, presented 
by Mrs. M. V. Moore; thieo Water Ouzels ( Cinclus aquatints), 
European, presented by Mr. G. 1 >. Davies Cooke ; an Indian 
Python {I’jthm malaria) from India, presented by Mr. C. A, 
F. Howell ; six River Limpiey* {l\irowy~m flnviatilis) from 
iJatiah River**, presented by Mr. A. II. Cocks, F.Z.S. ; a Vir- 
ginian Deer \C; tints virginiaum) from North America, a Rock 
Cavy {(WcJju tubes* ri v) from South America, deposited; two 
kaceo m-hko 1 >>*s (.Vjv/t /.-«/.■* pi o'yonidci), four Common 
Foxes {Can it ;\tlpN) born in the Gardens. 


UN f VERS 1 T \ ' IN PELL /HENCE 

Oxford. — An examination will be held at St. John’* 
College on Tuesday, June 12, and the two following clays, to 
elect to two Foundation Scholarships for Classics, and to the 
Holmes Scholarship, which will be given lor Natural Science. 
The subjects of examination in Natural Science will be Chemistry 
and Physics ; theie will be also a pass paper in Classics ; there 
is no restriction of age. The scholarship is tenable for five 
yea»s, and is of the value of 1 co /. per anrum. 

The Roden Professor of Sanskrit (Mr. Monier Williams) pro- 
poses to give two public lectures (open to all members of thr 
university and their friends) in the large lecture room of the 
mu stum, on Wednesday, May 23. and Wednesday, May jo, at 
three r.M. The subject will be “The Sacred Places, Rtligious 
Creeds, and Superstitions of Southern India and Ceylon, ’ and 
the lectures will be illustrated by diagrams and objects of 
interest (including a model of the Parsec 'lower* oi Silence) 
brought from India. 

('AMinuixa-k — The <k Rede” Eectuie will be delivered in the 
Senate-house on Fiiday, May 25, at hah -past two in the after- 
noon. The lecturer is Sir C. Wyvrile Thomson, and the sub* 
ject of the lecture will be “ On some of the Results of the Expe- 
dition of Her Majesty’s slop C/u/Rtr# 11 C 

London. — At Tuesday’s Convocation of the University o 
London a resolution wa* proposed thanking the Senate for their 
decision to admit women to degrees in medicine. To this an 
amendment was moved that it was undesirable to take this course 
hefoie the Home had consideied the advisability of admitting 
women to degrees in all faculties. This was carried on a division 
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by 142 to 120, and was afterwards adopted as a substantive mo- 
tion by 144 to 1 16 

Edinburgh* — Lord Zetland has intimated that with the sum, 
amounting to between 4,000/. and 5,000/., which he has received 
as compensation for the abolition of patronage in Orkney and 
Shetland, he intends to found several bursaries in connection 
with the Faculty of Arts in Edinburgh University. His lord- 
ship, in so disposing of the money, has in view the advancement 
of the educational interests of Orkney and Shetland, of either of 
which the intending bursars must be natives. 

SOCIETIES AND ACADEMIES 
London 

Royal Society, April 12. — “On the Constant Vibratnn of 
Minute Hubbles.” By Waller Noel Hartley, F.R.S.K., King s 
College, lxmdon. 

Those who have given great attention to the study of fluid 
cavities in minerals, have occasionally met with vibrating 
particles which are apparently bubbles. 

Mr. Hartley became acquainted with these at the close of last 
year, 1875, when Mr. P. J. Butler showed him a ruby contain- 
ing a cavity partially filled with liquid carbonic acid, the bubble 
in which, when of small size, was in constant motion. 

He also refers to a felstonc containing portions of quartz 
with many cavities. The majority of these were water cavi- 
ties, but others appeared to be empty ; and in one of them 
Mr. Young had noticed a moving particle, supposed to be a 
bubble, which made its appearance only in a cold atmosphere. 
By dropping a little ether on the object, the evaporation cooled 
it sufficiently to condense a liquid in the cavity, and the moving 
particle was easily seen with a magnifying power of 400 dia- 
meters. By immersion in iced water, the temperature of which 
was 3 0 ‘5 C, the cavity had the appearance of being two- thirds 
filled with a liquid, the gas-bubble of course occupying the 
remaining space, and having a sort of trembling motion. The 
bubble decreased in size, and the motion became more and 
more rapid as the size became smaller, until it rushed up and 
down and across the space in which it was confined. The 
thought immediately occurred that this was not a gas- bubble, 
but a liquid in the spheroidal condition,— in all probability 
carbon dioxide in a perfectly dry condition, and perhaps mixed 
with some incondensable gas, so that its critical point was I 
lowered. 

lie concludes : — I have proved that gas-bubbles in water as 
well as in carbonic acid, may be aitractcd by a source of heat 
giving an extremely slight rise of temperature. It is impossible 
to imagine a body which is not gaining or losing, or at the same 
time both gaining and losing heat ; it is therefore impossible to 
imagine it entirely throughout at a uniform temperature. It is 
evident then that an easily movable particle which can be set in 
motion by exceedingly slight rises of temperature will make the 
transference of heat from one point to another plainly visible ; 

I have shown that the minute bubbles in fluid -cavities arc such , 
particles ; and I believe that the vibratory motions which I have : 
described afford an ocular demonstration of the continual pass >ge 
ol heat through solid substances. These phenomena really s 
make the molecular vibrations of matter plainly visible, I 

April 12. — 44 On Attraction and Repulsion of Bubbles by j 
Heat,” by Walter Noel Hanley, F.R.S.E,, F.C.S., King’s 
College, London. 

The paper deals with the bubbles in fluid- cavities of crystals, 
and their behaviour when a source of heat is brought near 
them. 

With regard to the attraction of bubbles by heat, the author 
has noticed this take place in some water-cavities when the 
bubbles were free to move, and no carbonic acid was present. 

With regard to this second point, the repulsion of bubbles by 
heat, water being the only liquid. It occurs quite as frequently, 
if, indeed, not more so, in the specimens which the author has 
examined, than attraction ; and it is seen to occur in cavities 
containing water and liquid carbonic acid. 

In a paper which the author lately communicated to the 
Chemical Society, he has given details of experiment on 
certain bubbles in water- cavities, which prove that by rise of 
temperature the bubbles become denser than the Water and 
sink. 

Bubbles attracted by heat and those which are repelled have 
generally been found in separate and entirely different speci- 


mens, and it would appear most improbable that they should 
exist in the same piece of stone side by side. 

My work, the author said, was discontinued for a long period 
of two months, but on being able to lock over my specimens 

) once more, I verified all my former observations, and became 
surprised by the following discovery -A bubble which was re- 
pelled by a gentle heat was attracted after it had been heated 
more strongly, and then on cooling it was again repelled. It 
appeared to contain some liquid carbonic acid floating on water 
with the gas. 

1 ^ may be considered an argument against the motions being 

due to any pyro-electric conditions of the minerals, that they 
have been noticed in crystals of fluor-spar, and that no matter in 
which direction sections of rock-crystal are cut, the movements 
are all equally well obtained. 

Regarding the repulsion of gas-bubbles, two facta are striking, 
namely, the very slight rise ot temperature (less than 4° C.) on 
one side of the bubble capable of causing the movement, and 
the great tension existing within the bubble. The gaseous con- 
tents prevent attraction by resisting the repulsion of the liquid 
from the wall of the cavity. Warmth at one side of the bubble 
results in increased tension of the gas. This l>eing partial, causes 
such internal molecular disturbance before it becomes uniformly 
distributed, that the bubble is rolled away from the source ot 
heat. The bubble then takes up that position cumisfcnt with 
the least internal pressure. In this case »t is the same bubble 
which moves from end to end of the cavity. When repulsion is 
followed on rise of temperature by attraction, the mo Jus 
opera ftt/t is the following : — Repulsion due to the circumstances 
atx>ve mentioned occurs until such a temperature has been 
reached that, in spite of the presence of gas within the bubbles, 
the increased vapour-tension of water becomes a motive power 
by reason of evaporation and condensation, the motion of course 
being in the reverse direction. 

April 19. — “On some Figures exhibiting the Motion of 
Vibrating Bodies, and on a New Method for Determining the 
Speed of Machines,” by Herbert M 4 Lcod, Pro lessor of 

Experimental Science, and George Sydenham Clarke, Lieut. 
R. E., Instructor in Geometrical Drawing in the Royal Indian 
Engineering College, Cooper’s Hill. [See Physical Society.] 

Chemical Society, May 3.— 1 >r. Gladstone in the chair. — 
The treasurer announced that 1,000/. had been placed to the 
credit of the Society by the son of the late fellow, Mr. Lambert. 
- -The following papers were read : — On some points in gas 
analysis, by J . \V. Thomas. The author finds that nitric oxide 
is absorbed by caustic potash and pyrogallic acid, and recom- 
mends that a known volume of pure oxygen should be introduced 
after the absorption of carbonic acid and any decrease of volume 
noted as nitric oxide, lie states that an excess of caustic 
potash should always be present in the alkaline pyrognllate, but 
that too much of the latter should not be used.— On the decom- 
position of nitric oxide by pyrogallate of potash, by Dr. Russell 
and \V. Lapraik. The authors state the probable action of the 
above reagent is to convert nitric ox ; de into half its volume 
of nitrous oxide, but simultaneously another more obscure 
reaction takes place, so that 58 to 76 per cent, of the gas is 
absorbed instead ol 50 per cent.— Contributions to the history of 
the naphthalene series. No. 1. Nitroso-d-naphthol, by Dr. 
Stenhouse and Mr. Groves. Nitroso*/ 9 -napbthol was obtained 
by the action of nitrosyl sulphate on jB-naphthoi and purified by 
conversion into a barium compound, &c. ; it crystallises in 
brilliant hydrated yellow needles or anhydrous orange brown 
plates or prisms* It melts at io9° 5 C. By treatment with 
dilute nitric acid mononitroqS-naphthol is obtained. By acting 
on the barium compound of nitrosoqB-naphthol with hydrogen 
sulphide a precipitate is formed which, by the action of potassium 
dichromate, is converted into 0-naphthaquinone melting at 
96° C. ; this substance is interesting as being the first instance 
of two isomeric quinones derived from the same hydrocarbon, — 
On asbestos cardboard and its uses in the laboratory, by W. N. 
Hartley. This substance resembles thick greyish cardboard and 
is formed principally of asbestos fibres ; it can be cut or moulded 
(by moistening with water) into any shape, and is extremely 
useful for crucible supports, muffles, &c. 

Zoological Society, May 1.— Frof. Newton, F.R.S., vice- 
president in the chair.— Mr, Howard Saunders exhibited and 
made remarks on some nests and eggs of the Orphean Warbler 
{Sylvia orpkeus) from the vicinity of Malaga, Spain. Amongst 
the egg« in each nest were one or two of larger size, supposed to 
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be possibly the eggs of the Cuckoo. Mr. Howard Saunders 
also exhibited two skins of Dupont’s Lark ( Certkilauda duponti ) 
from the same locality. — Prof. St George Mvvart read a paper 
on the axial skeleton of the Pdicamdse, selecting Pclteanus as 
his type and standard of comparison. Prof. Mivart first com- 
pared it as regards its axial skeleton, .with Strut /no, and the 
other StrnthionidiT , and then compared the other Steganopodes 
with it and with one another. — A communication was read from 
Dr. M. Watson, Professor of Anatomy, Owens College, Man- 
chester, on the anatomy of Hytcna crocuta , in which he described 
the very peculiar conformation of the female generative organs 
of that animal. — Mr. A. G. Butler read a paper wherein he gave 
the description of two small collections of Ileterocerous Lepi- 
doplera from New Zealand, recently brought to England by Dr. 
Hector and Mr. J. D. Knys. — A communication was read from 
Dr. O. Finsch giving an account of a small collection of birds 
from the Marquesas Islands. Amongst these were three exam- 
ples of a new species of Kingfisher, proposed to lie called Hal- 
cyon god* firoyi. — A communication from Mr. Frederick Smith 
contained descriptions of four new species of IchneumonkUc in 
the collection of the British Museum. Amongst these was a new 
Bracon > remarkable for having its ovi-positor more than nine 
times the length of its body. This was proposed to be called 
Brae on penetratror , and had been received from Yokohama, 
Japan. — Prof. A. II. Garrod read some notes on the anatomy 
and systematic position of the genera Thin corns and Atta§is f 
which he considered should be referred to the Liraicoke in the 
neighbourhood of Glareola and Cursorius. 

Geological Society, April 25. — Prof. P. Martin Duncan, 
F.R.S., president, in the chair. — Messrs. S. Bewshcr, II. G. 
Bolam, Charles Thomas, and John M'Kenzie Knight were 
elected fellows of the Society.— On the upper limit of the essen- 
tially marine beds of the Carboniferous system, and the necessity 
for the establishment of a “Middle Carboniferous Group,” by 
Prof. K, Hull, F.R.S. The author, in this paper, divided the 
whole of the Carboniferous rocks into successive stages from A 
to G inclusive, taking the Carboniferous beds of Lancashire as a 
type, and showed that these stages could be identified over the 
whole of the British Isles. It was only recently that their deter 
mination had been made in Ireland, so that until now the mote- 
rials had not existed for a complete correlation of the series in- 
thc British Islands. The following is an abbreviated state ment 
of the representative stages in descending order : 

Essentially Freshwater or Estuarine , nith one or two Marine 
Bands. 


gist of the Geological Survey, some interesting results were 
obtained, showing the prevalence of marine conditions up into 
stage E, and a general change in the character of the fauna in 
the succeeding stages. Including only the area of the British 
Islands, it was found that no fewer than thirty-seven genera, with 
seventy-four or seventy-five species, of decidedly marine forms, 
occur m the Gannister beds (stage E), of which all the genera 
and about forty species were known in the stage of the Carboni- 
ferous Limestone. The series includes PhiUipsia , which has been 
found by Dr. F, Rbraer, in the representatives of stage E in 
Silesia, On the other hand, of the whole number of species in 
stage E (Gannister beds), only six are known in the overlying 
stages F and G, these being characterised by the prevalence ot 
bivalves of supposed lacustrine or estuarine habitats, variously 
called Unio and Anthracosia . Of the few species of marine 
genera known in stage F (Middle Coal-measures), about five or 
six species are peculiar to itself, according to the determination 
of the late Mr. Salter. Such a remarkable difference in the 
fauna of the Upper and Middle Coal-measures, as compared 
with that of the Gannister beds, constituted, in the author’s 
opinion, sufficient grounds for drawing a divisional line between 
these two divisions of the Carboniferous series. Of the several 
existing methods of classification adopted by different authors, 
none of them appeared sufficiently to recognise the paleontolo- 
gical distinctions and characteristics of the several formations. 
The large number of genera and species which arc now known 
to range up from the Carboniferous Limestone into the Gannister 
beds, and no higher, indicated the proper horizon for a divisional 
line, in fact a paleontological break at the top of the Gannister 
beds. On the other hand, the mineral and paleontological 
differences between the Carboniferous Limestone and the over- 
lying Yoredale series were sufficient to justify their separation 
into distinct divisions ; while the Yoredale, Millstone-grit, and 
Gannister series are related by close mineral and paleontological 
resemblances. With a view, therefore, of bringing the classifi- 
cation of the Carboniferous series into harmony with the cha- 
racter of the representative faunas, and the physical features of 
the successive stages, the author suggests that stages C, D, and 
E, composed of essentially marine beds, should be united into a 
Middle Carboniferous group ; while stages F and G would 
remain as at present, in the Upper Carboniferous, their fauna 
being essentially of fresh water. In the discussion which fol- 
lowed, Professors Ramsay, Boyd-Dawkins, Prestwich, and 
Hughes seemed to doubt the feasibility of permanently main- 
taining the lines of demarcation laid down in the paper. — On 
coal-pebbles and their derivation, by H. K. Jordan, F.G.S. 


Stage G. — Upper Coal-measures of Lancashire { 2,000 feet) 
and other English coal-fields. Red Sandstones, &c., of Bothwell 
and Ayr, in Scotland. (Ab-ent in Ireland.) 

Stage Y.- -Middle Coal-measures of Lancashire, &c., with 
principal coal-seams (3,000 feet). “Flat coal-series” of Scot- 
land. Present in Ireland (Tyrone, Kilkenny). 

Essentially Marine. 

Stage K. — “ Gannister Bids” (Phillips), with marine shells 
and thin coals (2,000 feet), in Lancashire. ** Pennystone series” 
of Coalbrook Dale, South Wales, &c. “Slaty black-band” 
series of Scotland. (Present in Ireland, Kilkenny, Dungannon, 
Lough Allen coal-fields.) Also in Belgium, Rhenish Provinces, 
and Silesia, with numerous marine shells. 

Stage IJ. — Millstone Grit Series of England and Wale®. 
3,500 feet in Lancashire; “Moonstone Rock” of Scotland; 
“flagstone-series” of Carlow and Kilkenny; Millstone-grit of 
Fermanagh and Leitrim, with coals and marine shells. 

Stage C.— Yoredale Beds. 3,000 feet in Lancashire : Upper 
Limestones and “Lower Coal and Ironstone series” of Scot- 
land ; Shale series of Kilkenny and Carlow ; Ironstone shales of 
Lough Allen, with marine shells. 

S t age B.-~ Carboniferous Limestone . Mountain Limestone 
of Derbyshire; Scaur Limestone” in Yorkshire; “Lower 
Limestone (Roman camp) of Scotland; Carboniferous Lime- 
stone of Ireland. 

Stage A. Lower Limestone Shale of England. Calciferous 
Sandstone series (“luedian,” Tate) of north of England and 
Scotland ; Lower Carboniferous Sandstone, north of Ireland ; 
Lower Carboniferous slate, with Coomhola grits, with marine 
sneils, south of Ireland. (In Scotland, estuarine or lacustrine.) 

t <*l *Tonio logical Results.— On making a census of the Molluscan 
ana other fossils from the various stages above that of the Car- 
coniferous limestone (stage B) as determined by the palseontolo- 


Physical Society, April 28. — Prof. G. C. Foster, president, 
in the chair. — Mr. VV. Ackroyd described some methods of 
studying selective absorption in relation to the doctrine of aggre- 
gation. After referring to the absorption of iodine vaj our and 
iodine violet solutions he showed that an analogy exists between 
these solutions and the aniline dyes, and a method was indicated 
by which the approximate sire of the particles affecting light 
might be estimated. — Prof. II. McLeod exhibited several forms 
of apparatus which he has, in conjunction with Lieut. G. S, 
Clarke, R.E., arranged for determining the speed of machinery, 
&c., from observations made on the figures produced by com- 
bining their motion with that of a vibrating body ; a description 
of them has already been communicated to the Royal Society. 
If a uniformly-moving point of light be reflected from a mirror 
attached to a tuning-tork vibrating in a plane at right-angles to 
the motion of the point, the reflected image will appear eus an 
ordinary single wave, and a double figure of the form of a series 
of figures of eight, caused by the overlapping of two waves, will 
be formed if a series of points of light move uniformly with such 
a velocity that a point passes over two intervals during an odd 
number of vibrations of the fork. If equidistant perforations be 
made in a circle on a disc which is [attached to a rotating axis 
and the number of vibrations of the fork be known, the form of 
figure reflected on to the screen will, theoretically, give the requi- 
site data for determining the rate of rotation of the disc, and further, 
a slight increase or decrease in this rate causes the figure slowly 
to move in the same or opposite direction to the disc. If the 
fork make 3,600 vibrations and the disc 100 revolutions per 
minute, the circle must lie divided into seventy-two equal intei- 
vals, but for such a number as 101 revolutions 71*287 intervals 
are needed. This fact would introduce some difficulty in pre- 
paring an apparatus for measuring the velocity of rotation so as 
to give the speed in whole numbers per minute, but it may be 
obviated by ruling convergent white lines on dark paper and so 
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wrapping it round * cylinder that one linn ia parallel to the axix, , The glau la decomposed, and the lumlaoaa effect is nrobxWy 

an arrangement which gives every possible subdivision of a circle | due to ineandescence of the silidttm On a process of solidi- 

y given taterols. The figures are then observed by j fication of sulphide of carbon, by M. Mender. Tre ating 
these Ikes through a narrow slit in a light opaque oils with a little protochloride of sulphur, a tronsparent 
died to a tuning-fork or reed vibrating m a plane | solid matter is got, with nearly the elaetkity of eaout- 
the axis of the cylinder. This observing apparatus ia chouc. If a volatile liquid be added at the moment of mix- 
aUel to that axis until the figure remains stationary, j tore, as benzine, oil of petroleum, or sulphide of carbon, the ' 
number of rotations is read off on a graduated solidification takes place ail the same, and the volatile liquid is im ■ 


an arrangement which gives every possible subdivision of a circle 
between any given intervals. The figures are then observed by 
examining these lines through a narrow slit in a light opaque 
screen attached to a tuning-fork or reed vibrating in a plane 
parallel to the axis of the cylinder. This observing apparatus is 
moved parallel to that axis until the figure remains stationary, 
when the number of rotations is read off on a graduated 


scale. Conversely, if the number of rotations of the cylinder is 
known, the period of the tuning-fork can be determined. Inci- 
dentally Prof. McLeod explained a simple method of causing a 
fork to vibrate, and the manner in which they have succeeded in 
maintaining the vibrations of a reed. It was found that varia- 
tions in temperature influence the determinations, inasmuch as 
they cause the period of the fork or reed to vary. When the 
former is used it becomes necessary to deduct o*oii per cent, of 
the result Jor each degree centigrade of rise above the tempera* 
tttre for which the fork is set, and 0*0277 P cr cent, when em- 
ploying a reed. 

Anthropological Institute, April 24.— Mr, John Evans, 
F.R.S., president, in the chair.-— Dr, John Rae read a paper on 
the migrations of the Esquimaux. The chief subjects of Dr. 
Kae’s remarks were two papers read before the Ethnological 
Society, twelve years ago, the one by himself, the other by Mr. 
Clements R. Markham. Dr. Rae considered that Mr. Mark- 
ham’s present view was in accordance with what he (Dr. Rac) 
advanced in 1865, viz,, that the route of the Eskimo must have 
been along die coast of America, across the Strait (northward) to 
Banksland, and thence to the Parry Islands, &c. , where so many 
traces of them remain. He gave some information regarding 
various peculiarities of the Eskimos, and exhibited a stone lamp, 
with a curiously 'Shaped piece of stone, used for adjusting the wide, 


prisoned m ia a net- work, from which it can only escape slowly. , 
The mixture may hold even 70 per cent, of sulphide of carbon. — 
On the treatment of phylioxerised vines with snlpho-carbonate of 
potash, by M. Fatio.— On the rooting out of phylioxerised vines, 
t>y M. Cornu. — On the comparative structure of the roots of Ame- 
rican and indigenous vines, and on the lesion* produced by the 
phylloxera, by M. Focz. — On the regeneration of phylioxerised 
vine-stocks by the employment of suipho-carbonate of potash, by 
M. Gneyraud. — M. Dumas presented the first document from a 
Commission charged by the Emperor of Brasil, to determine the 
geographical positions of the principal points of the empire. 
It treats of the position of Barra do Pirahy, relatively to 
Rio de Janeiro O bser vatory, — Observations of Comets H, 
(Wtonecke) and III. (Swift, Borrelly), by M. Wolf.— On some 
observations of solar spots, by M. Denzn. This confirms M. 

; Janssen’s observations. — On the surfaces whose principal radii 
| of curvature are functions of each other, by M, Mannheim, — 

1 Investigation of the law which a central force must follow for 
the trajectory which it produces to be always a conic, by M. 
Parboux, — On the laws of Kepler; solution of a problem pro- 
posed by M. Bertrand, by M. Halphen. — Reply to a note of M. 
Kirchhoff on the theory of elastic plates, by M. Levy. — Singu- 
lar solutions iiresented in the problem of curvilinear motion of a 
point under the action of a central force, by M. Boussiaesq, — 


with a curiously -shaped piece of stone, used for adjusting the wick, , P ulnt “ der tte * ct « m °‘ * « ntra ] force, by M. Bon»ine.w.- 
which consists of a species of fibrous moss (sphagnum) brought On substances capable of being produced at a temperature above 
with the lamp from Kepulse Bay more than twenty years ago. tha } faff 8 com P lcle decomposition, by MM. Troost 
The lamp when lit gave a clear bright tiame, from eicli of the and HautefeuiUe. Examples are : protoxide of sUver, ozone, 
three bits of n oss used, without any perceptible smoke. These protochlonde of platinum, sesquU&lprid#, protocblonde, and 
form valuable articles of barter by the Eskimos in the neighbor- j *ubflun*ide of skdum. -Process o industry preparation of pure 
hood of such localities, with the more distant natives, lor they : ,^ S .- 0 / Jt a '.' ^ t , . n monoclllorised acetones, by 

seem to be in almost universal use, from Behring Strait eastward i M. Experiments proving that the septicity of putrefied 

to WeHwm Bav.-Mr. Robert B. Holt then road a naoer on , bl . ood 15 du . e to fi e ure l . forments, by M. heltz.-On the fixation 


to Hudson Bay.— Mr. Robert B. Holt then read a paper oa 
earthworks in Ohio, and Prof. Busk, F. R.S., described some 
skulls from the same place. — The following gentlemen took part 
in the discussions Mr. Hyde Clarke, Mr. Allen, the president, 
and others. 

Paris 

Academy of Sciences, April 30, — M. Peligot ia the chair. 
—The following papers were read On a phenomenon of inso- 
lation of the eye, which has not hitherto been explained, by M. 
Chevreui A few days before St. Bartholomew's day the Prince 
de Navarre (afterwards Henri IV.) being with the Due d’Alen^on 
and the Due de Guise, at the Louvre, playing dice, they twice 
saw blood spots on the dice, whereupon they separated, in alarm. 
M. Chevreui explains the phenomenon as an effect of contrast of 
colours in sunlight, and gives some experiments in illustration. 


of tannin by vegetable tissues, by M. Muntz. The tissue of 
champignons, especially, may be fi tanned ’’ into a kind of 
vegetable leather,— On gaseous exchanges between plants and 
the atmosphere ; reply to critical observations of M. Barthelemy, 
by M. Meiiget.— Researches on the absorption and emission of 
gases by roots, by MM. Deherain and Vesque. — On the spon- 
taneous and regular movements of a submerged aquatic plant, 
Ccratophyllum demersum. , by M. RcxUer,— On the presence of 
mercury in the springs of Rocher (Puy-de-Dome), by M.Garrigou. 
— On a case of hereditary hemitena, by M. Martinet.— On in- 
crease of the production of springs, by M. Cbefdebien. 


CONTENTS 


Material black appears red in reflecting white light.— On car- 
buncular disease, by MM. Pasteur and Jouhert. Are the effects 


igoi.— car- , Mathematics m A* «*ica. 
Are the effects j letters to the Eiwtor 


By R. Tucker *r 


due to the bacteridium or to a virus? The bacteridium may be j V 
multiplied indefinitely in artificial liquids, without losing its j y 
action on the system, so we cannot suppose it accompanied with j y 
a soluble substance (or virus) producing, jointly with it, the car- . v 
buncular effects.— Probable consequences of the mechanical theory I Y 
of heat, by M. Fave. He seeks to explain the phenomena attributed 1 ^ 

by M. Boutigny to the ** spheroidal state,” by supposing that the j Skin' 
calorific waves of the sidereal ether have a repulsive action on pon- j ( Jk»a 
derable matter. Take the case of a little water poured into a red- j 
hot capsule. The heated metal gives radiant heat, U, impresses t ; 
the ether with waves which are rapidly propagated. This mo- i ov* . 
lion upwards counterbalances that due to the weight of the ; J 

water. The distance between liquid and metal depends on the j J 

vis vim developed by the ether. The motion of oscillation is 1 
combined with one of varying rotation due to the resultant of the j 

repulsive forces not pasriog through the centre of gravity of the j f 

globule.— On a new deposit of liquid mercury, indicated in the * j 

upper valley of PHemuit by M. de Quatrefage*, by M. Leymcrie. 1 

—On a new Arctic expedition of fi. Noraenskjbld, by M. dc j J 

Saporta. He intends prolonging his exploration as far as Behriog * ) 

Strait*. The expedition is to leave Sweden in the summer m * J 

1^78. — Electro-silicic light, by fi, Plante. % call* attention to ; * 

the blight light produced when one or other deertrooe 
secondary batteries is applied to a tube or plate of 
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SCIENCE AND WAR 

R ECENT wars have had particular interest for the 
man of science. If we go back some fifteen or 
twenty years and consider the different wars which have 
unfortunately occurred since that time, we shall find 
connected with each one of them certain features which 
undoubtedly mark progress in the art of killing and 
wounding. Some argue — and on very good grounds, no 
doubt — that the more sharp and terrible warfare is made 
the more speedily must it come to an end, and hence look 
with favour upon the means taken every day to render 
weapons more destructive and the soldier more cunning 
in his dangerous trade. We do not propose to discuss this 
argument, nor to enter at all into any comparison between 
the wars of our forefathers and those of to-day, but ai a 
crisis like the present we need hardly apologise for 
bringing before our readers some points illustrating the 
marked influence of science upon modern warfare. 

Starling from the close of the Crimean war, the first 
in which the electric telegraph was employed, we find 
ample examples of the assistance furnished to the soldier 
by scientific research. One instance taken from the war of 
1858 is especially interesting. The Austrians held Venice 
at the time, it may be remembered, and to protect the 
harbour, torpedoes were laid down. The torpedoes were 
fired by electricity, and contained gun-cotton, this being 
the first instance on record of the employment of electric 
torpedoes and of the newly-invented nitro-compounds. 
Nor was this all. The torpedo- system devised at Venice 
by the Austrian engineers had yet another point of scien- 
tific interest. A camera obscura was built overlooking 
the harbour, and upon the white table 'of this instrument 
were reflected the waters of Venice. As the torpedoes were 
sunk one by one a sentinel in the camera noted the place 
of their disapi>earance with a pencil, giving each torpedo 
a consecutive number. A row-boat in the harbour de- 
scribed a circle around the sunken torpedo indicating the 
zone of its destructive power, and the sentinel again, with 
his pencil, made a corresponding ring upon the camera 
table. In the end, therefore, while the harbour itself was 
apparently free from all obstruction, a very effective 
means of torpedo defence was established, the key of 
which was only to be found in the camera obscura. The 
sentinel here had wires in connection with every torpedo, 
and was in a position to fire aiiy one as soon as he ob- 
served— by means of the camera — the presence of a hos- 
tile vessel within the limits of any of the circles marked 
upon his white table. 

In the American war of 1860, the electric torpedo, in* 
vented but two years before, played a most conspicuous 
rtVc, and formed indeed with the use of big guns and 
monitor ironclads, one of the most important features of 
the struggle, at any rate from a scientific point of view, 
The war of 1866, when the Austrians suffered such a terrible 
defeat at the hands of the Prussians, will long be remem* 
bered as a combat between the old muzzle-loading rifle 
breech-loader, in which the latter was victorious. 
The Franco-German struggle of 1870 again, 
marked by the employment of no special am, 
v <w* 394 


except the mitrailleuse, was assisted by important appli- 
cations of science ; to wit, the reproduction, by means of 
photo-lithography of the French ordnance maps and 
plans, which were distributed in thousands throughout 
the German army, and the establishment in France of 
la paste aeriemie to communicate with the besieged gar- 
rison of Paris. The regularity with which the mails left 
Paris par ballon monti, must still be fresh in the memories 
of our readers, the publication of correspondence from 
the French capital being maintained in our journals 
during the whole period of the investment. From Sep- 
tember 23 to January 28, when Paris was practically cut 
off from the rest of the republic, no less than sixtyTour 
balloons left the city with passengers, mails, and pigeons, 
and of these only three were lost, while five were captured. 
The return-post by “ homing pigeons” was hardly so 
regular, but nevertheless half the number of despatches 
given in by correspondents at Tours and elsewhere, or in 
other words 100,000 messages, were by the unflagging 
energy of the postal authorities carried into the beleaguered 
capital. The despatches, most of them as brief as tele- 
grams, were distinctly printed in broad sheets and pho- 
tographed by the aid of a micro- camera ; impressions 
upon thin transparent films were then taken and rolled in 
a quill attached to the tail of the winged messenger which 
was to bear them into Paris. Arrived at their destination, 
the tiny photographic films were enlarged again by the 
| camera, and the despatches being once more legible, were 
I distributed to the various addresses. 

The present Russo-Turkish war cannot well be less 
interesting than those that have so recently preceded it, 
and we may especially point out two directions in which 
fresh examples of scientific warfare will probably manifest 
themselves— in connection, namely, with the cavalry 
pioneer and the Whitehead torpedo. Both of these will 
probably be seen in warfare for ihe first time, and before 
many days are past we may hear of their doings in 
action. 

The cavalry pioneer must not be confounded with the 
Prussian Uhlan who played so conspicuous a part in the 
last war. The ubiquitous Uhlan, terrible as he was, 
did not work the injury which some of the Cossacks 
will have it in their power to inflict if accoutred as 
pioneers. These are selected from the smartest and 
most daring troopers, lightly armed and well mounted. 
In a belt round their waists they carry a few pounds of gun- 
cotton or dynamite, and with this highly destructive ex- 
plosive they may work incalculable harm. A small charge 
of gun-cotton placed simply upon a rail and fired with 
a fuze suffices to blow several feet of the iron to a distance 
of many yards, thus rendering the railway unserviceable on 
the instant. A trooper may dismount, place a charge at 
the base of a telegraph pole, fire it, and be in his saddle 
again within sixty seconds. Wires may thus be cut and 
communication stopped In the heart of an enemy’s country 
by fearless riders, who have but to draw rein for an instant 
to effect the mischief, while lines of railway in the neigh- 
bourhood are entirely at their mercy. Even light bridges 
and Well-built stockades may be thrown down by the 
violent detonation of compressed gun-cotton, and forest 
roads considerably obstructed by trees thrown across, 
chi are never so rapidly felled as when a small Charge 
is explosive is fired at their roots. 
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The influence of the Whitehead torpedo, of which we 
have heard so much of late, will likewise be felt for the 
first time during the present war. An implement so 
ingenious in its character that, as Lord Charles Beres- 
ford the other day happily remarked, it can do almost 
anything but talk, is in the possession of both belli- 
gerents, and will doubtless be heard of ere long on the 
Danube and in the Black Sea. These torpedoes are 
manufactured at Fiume on the Mediterranean, and, like 
Krupp guns, are to be purchased by any one who chooses 
to pay for them. 

The British Government manufactures its own White- 
head torpedoes in this country, having paid several 
thousands of pounds for the privilege. The machinery 
inside this torpedo is still a secret, which is strictly main-* 
tained by our Government, but the principle of the inven- 
tion is well known. It is a long cigar-shaped machine 
measuring a dozen feet and upwards. In the head is a 
charge of some violent explosive, such as gun-cotton, or 
dynamite, which explodes as soon as the torpedo strikes 
an obstacle. The motive power is compressed air, which 
is forced into the machine by powerful air-pumps, imme- 
diately before the torpedo is discharged into the sea, no 
less than 600 lbs. on the square inch being the pressure 
exerted. The Whitehead is shot from a tube, and moves 
through the water as straight as a dart, the compressed 
air working upon a screw in the tail of the machine. The 
delicate machinery permits the torpedo to swim at any 
depth below the surface that may be desirable, and it flies 
straight in the direction it is aimed, at a speed of something 
like twenty miles an hour, If it fails to strike the foe, 
then the intelligent apparatus at once rises to the surface, 
becoming innocuous as it does so, and may in this condi- 
tion be captured without difficulty. 

A torpedo of this sort striking the sides of an ironclad 
would almost infallibly send her to the bottom, and 
although it has been proved that a network or crinoline 
around the ship is capable of retarding the progress of a 
* fish ” of this nature, and exploding the same harmlessly 
in its toils, it is obviously a very difficult matter thus 
to protect one's craft. Against heavy torpedoes, indeed, 
there seems no way of defence at all (the Whitehead 
generally carries a charge of 70 lb. or So lb., but moored 
torpedoes may contain a 500 lb* charge), and therefore 
Turkish vessels will have to give Russian ports a wide 
berth. All must remember how the magnificent fleet of 
the French was kept at bay by the torpedoes of the 
Germans in the North Sea in 1870, and the Black Sea 
ports are no doubt similarly protected. So demoralising 
is the dread of the torpedo with sailors apparently, that 
they will dare anything rather than venture into waters 
which conceal these cruel foes. 

H. Baden Pritchard 


THE OWENS COLLEGE UNIVERSITY 
QUESTION 

I N his address on Tuesday last week, at the London 
University, the ChanceBor noticed in dignified 
and sensible words the proposed application of Owens 
College to the Government for a Charter of Incorporation 
as a university, either by itself or as the centre of a 
family of northern colleges. Nothing could weB hmm 


been more unfortunate or ill-judged than the furious 
onslaught of Mr. Lowe, the member for the University, 
in the Fortnightly Review. The complaint of the Man- 
chester people is that the London system, however suitable 
in itself, hampers the educational activity and usefulness 
of institutions capable of an independent existence, and it 
was scarcely decent for the member for that university 
to step forward in her interests as a mere partisan of the 
status quo . In fact there is no antagonism. Manchester 
has never denied that it is a good thing that there should 
be a university in London to examine all comers. She 
has said that she thinks it a bad thing for institutions 
with a sufficient permanent teaching staff, a large enough 
number of students and a solid establishment in the dis- 
trict to which they belong, to have to shape their work 
according to the ideas of any central university that must 
suit all comers. Mr. Lowe is the one member of Parliament 
who should have held his tongue on the matter till he was 
' forced to speak, because a hasty utterance on his part 
could not but seem to compromise his University. Lord 
Granville took pains to remove the injurious impression of 
an unworthy jealousy in London which Mr, Lowe’s article 
could scarcely fail to create. He tells us that London feels 
“absolutely no objections of a merely jealous character,” 
and that London would have a “very friendly feeling to any 
university which, after due deliberation and with a sound 
regard to the real advantages of education* may hereafter 
be established.” In that wise and sensible attitude it is 
open to the University to consider either of the two 
schemes suggested for the northern university . The first 
of them, which is that favoured by the college authorities, 
is that Manchester should be created a university much 
as Glasgow is. According to the views of the supporters 
of that scheme we should .be prepared to multiply our 
universities as the Scotch have done, by chartering 
one in any large town where its students and its en- 
dowments, its history and its reputation offer equally 
solid guarantees of permanence. The other is that 
Manchester should be the capital — -primus inter pares 
of a new northern** university on the original affiliation 
basis from which London has departed. The weakness 
of the affiliation principle is that it is scarcely in nature 
that it should not gradually relax, so that colleges should 
be affiliated on easier and easier conditions till it becomes 
useless to keep up the farce. But both schemes, the 
latter of which, indeed, is Dr. Carpenter's, are practicable 
— both worthy of careful consideration and discussion— 
and it is pleasant to see that the University of London, 
through her Chancellor, disavows any settled policy of 
obstruction. 

Lord Granville reminded his hearers of what most 
people have forgotten — the history of the incorporation of 
the University. It was a subject of excited debate in this 
country and in Parliament, for ten years from its first 
inception. The project was started in 1825. Funds were 
then raised by subscriptions in 1 oo/.’shares, and the insti- 
tution was in activity in 1828. In 1830 an application 
was made to the Crown for a charter, and tha charter as 
prayed for had gone through nearly all the necessary pre- 
liminary stages, when its progress was stayed by the 
opposition of Oxford and Cwnbridge. In 1833 the appli- 
cation was renewed, and it was supported by an address 
tothe throne from the Chy of London- It was opposed 
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by Oxford and Cambridge, by the Royal College of 
Surgeons, by the teachers of medicine and surgery in the 
London hospitals, and by others. The matter was 
referred to the Privy Council, and argued before it in 
1834. There was no question then of anything so futile 
as what has been once or twice suggested for Owens 
College, the title of university, without the privilege 
of degrees. The Privy Council found the subject sur- 
rounded by difficulties, and adjourned its consideration. 
Shortly after, Lord Melbourne's Ministry, which was 
friendly, retired from office, and Sir Robert Peel’s, which 
took the view of the old universities, succeeded. An 
address to the Crown, however, was carried against the 
Ministry by 246 to 136, on the motion of Mr. W. Tooke, 
praying that a charter might be granted to the University j 
of London, with no restriction but that they were not 
to confer degrees in divinity. The Privy Council was asked 
to report on the subject, but the report was delayed, and 
before they presented it Lord Melbourne returned to power. 
In August, 1835, the Chancellor of the Exchequer, Mr. 
Spring Rice, communicated to the Council of the existing 
University College that Government proposed to incor- 
porate by charter as a university in London, a body of 
gentlemen eminent in learning and science, with the power 
of examining and granting degrees in arts, medi- 
cine, and laws to students of certain colleges in Lon - 
don, therein named , and of others existing throughout 
the country to be afterwards recognised, as well as of the 
schools of professional education. This university was 
to be supported by an annual grant. There were to be 
no religious tests. The existing body, which called itself 
the University of London, received a charter as a college 
and was named as one of the colleges entitled to submit 
students for examination. The two charters to the new 
university and the new college were issued on November 
28, 1835. They have been several times modified. The 
list of affiliated colleges was always large, and as the 
Senate of the University had no control over the affiliated 
colleges it grew unwieldy, institutions of the feeblest 
character receiving affiliation. In 1863 a charter was 
granted empowering the Senate to admit persons not 
educated in affiliated colleges to examination, and this 
decision creates the University of London of to-day as 
distinguished from the institution of the same name 
founded in 1835. About half the students now come 
from affiliated Colleges and half from anywhere or no- 
where, The examinations must be fixed in view of this 
fact. Examiners must take into account as a most vital 
matter the books on the subjects of their examination 
which are readily accessible to students, and they cannot 
shape their examinations in view of the practice in teaching 
of any one or more of the affiliated colleges. We hope 
that the proposed university of the north may have a 
shorter novitiate, and that she may be conducted in as 
elevated a spirit and with as resolute a desire to promote 
the interests of literature and science as the University of 
London has been. It would have been a painful spectacle 
if the youngest of our Universities, forgetful of her own 
early struggles, had spent her energies in an opposition 
which Oxford, and Cambridge have thought unnecessary 
w unworthy of them. The speech of her Chancellor leads 
ns to hope that the claims of the proposed new university 
win be considered calmly and’oo their merits/ 
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NICHOLSON'S "LIFE-HISTORY OF THE 
EARTH” 

The Ancient Life-History of the Earth j a Comprehensive 
Outline of the Principles aftd Leading Facts of Paleon- 
tological Science . By H. Alleyne Nicholson, M.D., 
D.Sc., M.A., Ph.D. (Gbtv.), F.R.S.E., F.L.S., Professor 
of Natural History in the University of St. Andrews. 
(Edinburgh and London : William Blackwood and 
Sons, 1877.) 

T HERE is no feature in which the ordinary geological 
manuals in common use in this country are more 
deficient than in the sketches which they give of the 
leading characteristics of the animal and vegetable life of 
the successive periods which they describe. The truth of 
this remark will be made strikingly apparent by a com- 
parison of the works in question with some of the best 
German treatises on geology, such as those of von 
Hauer and Credner, and still more if we examine them 
side by side with that most excellent of text-books, Prof. 
Dana’s “ Manual of Geology.” 

Some writers on geology in this country would indeed 
appear to hold the opinion that, since the succession of geo- 
logical formations was first determined in our own islands, 
an appeal to the facts of British stratigraphical geology 
must in every case be final in deciding all difficulties 
which may arise concerning the definition and limits of 
the different systems of stratified rocks in every part of 
the globe. Hence the controversies which have taken 
place in this country concerning the boundaries between 
the Cambrian and Silurian, the Devonian and Carboni- 
ferous, and the Permian and Trias have acquired an alto- 
gether factitious importance, and undue weight has been 
attached to the interpretation of some obscure section, 
the significance of a local unconformity, or the appear- 
ance —often a fallacious one— of a gradual transition 
between two sets of beds, while fir more suggestive facts 
connected with the relations of the fossil contents of the 
two series of rocks are too often altogether lost sight of. 

But it cannot be too strongly impressed upon the minds 
of English geologists that the district in which a system of 
strata is first detected may not necessarily be the one in 
which it is best adapted to serve as the type of that 
series ; that as a matter of fact the best illustration 
of the features and relations of the Cambrian and 
Silurian is to be found, not in Wales, but in Bohemia ; 
and of the Devonian, not in Devonshire, but in the 
Eifel. English students, too, need to be reminded that 
the classification of the stratified rocks is based not 
upon the occurrence of certain physical breaks, in the 
continuity of a series of beds, which are often, indeed, 
of very local character and small importance, but upon 
the great principle that each formation is characterised 
by a well-marked and distinctive fauna or flora. Con- 
cerning the fact, position, and significance of many 
of the physical breaks in the succession of forma- 
tions, the ablest field-geologists, such as Sedgwick 
and Murchison, Jukes and Goodwin- Austen, have fre- 
quently arrived at very opposite conclusions ; and the 
importance which has been attached to these discussions 
on points of details has doubtless led many to entertain a 
notion of the instability of the foundations of the geolo- 
gical systems of classification which is vety far from 
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having any real foundation in fact. For it must not be 
forgotten that, however certain questions now pending 
concerning the nomenclature of the Welsh strata may 
eventually be decided— and these questions of nomen- 
clature and priority are, after all, of very secondary im- 
portance— the grand fact first clearly determined by the 
discoveries of the illustrious Barrande in Bohemia, that 
there can be distinguished in the series of older PaLeozoic 
strata three great divisions, each characterised by a well- 
defined fauna, is quite independent of these controverted 
points, and its value cannot be affected in any way by 
their decision either one way or the other. 

It wilt be manifest from what we have said above that 
we regard the present work of Prof. Nicholson as dealing* 
with a subject in connection with which the want of a 
competent text-book in this country has long been a 
serious evil ; and of the general accuracy and reliability 
of the information supplied by this convenient little 
volume we can also speak in terms of high commendation. 

Prof. Nicholson has wisely availed himself to the fullest 
extent of woodcut illustrations in aid of his descriptions 
of the fossil forms ; and the 370 engravings, many of them 
containing illustrations of a number of different species, 
will be a great boon to the geological student. Some of 
these woodcuts now appear for the first time, but others 
have already done duty in the author's previous w ritings. 
We cannot unfortunately award anything like equal praise 
to all these illustrations, for while some of them are of 
exquisite truthfulness, detail, and finish, certain others 
are so coarsely executed and so wanting in character, that 
it is a marvel to us how so accomplished a naturalist as 
the author could have ever permitted them to dis- 
figure his pages. There is one omission in connection 
with the illustrations, which will greatly detract, we fear, 
from the value which they would otherwise have for the 
student, namely, the absence of indications of the number 
of times which the scale of the drawings is magnified or 
reduced from that of the original objects. Lveiy one 
engaged in teaching is aware what erroneous notions 
concerning fossil forms are often propagated by want of 
attention to this detail. 

In his discussion of the characters distinguishing the 
flora and fauna of each of the great geological jieriods, 
Prof. Nicholson is usually very clear in his descriptions 
and happy in his choice of typical forms. The greatest 
danger which besets the writer of such a woik as the 
present is that of overwhelming the student with masses 
of detail, unrelieved by those broader generalisations 
which may serve to aid his memory in grouping the facts 
about convenient centres. Had Prof. Nicholson in the 
present work prefaced each of his descriptions of the 
great geological periods with a succinct statement of its 
leading palaeontological characteristics, and also furnished 
similar summaries for the greater epochs, we cannot but 
think that the work would have been far better adapted 
to the wants of the student, and at the same time its 
suitability for general readers Would have been in no wise 
impaired. 

The references to authorities at the end of the chapters 
will be found useful by all classes of readers, and the 
general remarks on the “ Principles of Palaeontology * 
with which the work opens will sufficiently prepare those 
who may be totally unacquainted even with the funda- 


mental facts of geological science for a profitable perusal 
of the succeeding chapters. The work before us con- 
stitutes a popular exposition and summary of the facts 
of palaeontology, suitably arranged for beginners ; but 
as a text-book for the more advanced student of the 
science, it still leaves much to be desired. Wc search 
it in vain, for example, for information on many im- 
portant questions, such as the classification of the mul- 
tifarious forms grouped under the name of Ammonites , 
and we sometimes find obsolete names employed for 
certain genera and species. There are certain obvious 
errors and omissions which will doubtless be corrected 
and supplied in a subsequent edition of the work -such, 
for example, as the tabic of Cambrian strata on p. 79, 
and the absence of all notice of the remarkable Devonian 
fossil, Caheohi sandalina . 

As a compact and popularly written introduction to a 
very important department of science, Prof. Nicholson's 
new work may be safely recommended ; and it is well 
worthy to take its place among that series of useful 
manuals for which we are already indebted to its indus- 
trious author. 

OUR BOOK SHELF 

Geological Sunny of Canada . Report of P> ogress fo> 

1874-75. Alfred" R. C. Selwyn, F.R.S., F.G.S./l>irector. 

(Published by Authority of Parliament, 1876.) 

Although Mr. Selwyn, like his piedecessor. Sir William 
Logan, has the highest possible ideal of the importance 
of puie geological mapping, the necessity for the rapid 
exploration of a vast unsurveyed new land simultaneously 
with the development of rich coalfields, compels him to 
employ two very different systems of working. With a 
staifof only ten geologists, two*thirds of whose time is 
engrossed by topographical preliminaries, the usefulness 
of the survey as a whole must depend to a gieat extent 
on the judicious determination of the degiee of import- 
ance attached to the details of its various parts. Accord- 
ingly, Mr. Selwyn has confined the detailed mapping to 
the settled eastern sea-board, carrying on at the .same 
tune reconnaissances m the central and western regions, 
where complete maps will not be demanded for some 
time to come. 

During the past year Mr. Selwyn has been able, in 
ndduion to his administrative duties, to overtake some 
field-work, chiefly among the palaeozoic rocks of New 
Brunswick and the coalfields of Cumberland and Sydney. 
The Report contains two geological maps of portions of 
the Cape Breton Coalfield, by Messrs. Robb and Fletcher, 
exhibiting all the completeness of the British coalfield 
maps. 

Mr. R. W. Ells furnishes a map and report on the 
hematite ores of Carieton County, New Brunswick. The 
ore appears to occur in veins along the strike of highly- 
inclined Silurian rocks. 

Mr. Henry G. Vennor lu$ been surveying in the 
Lamentian region of hroutonac and Lanark, Counties, 
and embodies the results of his labours in a map and 
report. It appears that apatite mining in this district has 
recently ceased to be a profitable industry. Mr. Vennor 
sees the cause of failure in the injudicious and costly 
manner in which the mining was carried on. Don ore * 
(magnetite) occurs at Eagle Lake in a bedded form, 
associated with homblemlic and dioritic rocks. 

Mr. Robert Hell and Mr. Joteph Spencer desenbe the 
country between the head- waters of the Assinebome 
River and Lakes Manitoba and Wianepegosis. During ^ 
a rapid survey of this little-known tract, they recorded the 4 
occurrence of Laurentian schists and rocks of Huronian, 
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Devonion, and Cretaceous age. They also made many 
valuable observations on the superficial deposits, as well 
as on the physical geography of the region. An interest- 
ing point m their report is the frequency of old beaver- 
dams in places where there is now little or no water— -an 
evidence of the former greater humidity of the climate. 

In British Columbia Mr. James Richardson continued 
his explorations. He traversed meiamorphic crystalline 
rocks (auriferous) extending over seven degrees of lati- 
tude and six of longitude. The complicated structure of 
the Nanaimo coalfield was further investigated, but the 
work is not yet complete. 

Mr. J. Lionel .Smith reports on the salt manufacture 
and trade of Ontario, and makes some interesting and 
useful comparisons between the various processes for the 
treatment of the brine in Canada and elsewhere. 

Mr. J. Harrington closes the volume with notes on 
Canadian rocks and minerals. 

R. L. Jack 

The Schools of Forestry in Europe, A Plea for the 
Creation of a School of Forestry in Connection with the 
Arboretum at Edinburgh, By John Crorabie Brown, 
LLD., &c. (Edinburgh: Oliver and Boyd.) 

This pamphlet is written in the form of a letter or address 
to the Lord Provost of Edinburgh and the promoters of 
the Arboretum at lnverleith, and is in short a strong 
argument in favour of the formation of a school of 
Forestry to be connected with the Arboretum. Dr. 
Brown shows that in France, Spain, Italy, Austria, 
Poland, Russia, Finland, Sweden, and in fact in almost 
every country except Great Britain, its Colonial depen- 
dencies and the United States of America, such schools 
exist under Government authority, and it is in these very 
countries that such schools would be of immense utility. 
The proposed curriculum of three years* study sketched 
out by Dr. Brown as likely to prove advantageous is, in 
the main, good, but wc think that the French and German 
languages should be taken before the end of the third year. 
The notices of the arrangements and systems of studies in 
the various Continental forest schools are not without in- 
terest. Dr, Brown concludes his “plea” with a com- 
parison of the English and Continental forests ; the extent 
of the latter, together with the threatened lack of fuel by 
the extinction of forests as against our supplies of this 
necessary article from coal mines, being, no doubt, among 
the principal causes of the decrease of forest training in 
this country. The lack of special literature on the sub- 
ject in the English language also compares badly with 
that of the Continent. 

Unser Sonncnkorper nach seiner physikalischen , sprach- 
Uchcn nnd mythologischcn Seite /tin belt ach tel. By 
Dr. Schmidt. (Triioner, 1877.) 

Dr. Schmidt has more learning than method. In fact, j 
he belongs to that school of paradoxers who are less 
common in Germany than in this country. He proposes 
to show that the sun is a cold inhabited body, heat being 
developed by the friction of its rays against the earth and 
other celestial bodies. Upon this physical theory he 
superimposes his mythological one. Words which have 
a slight resemblance in sound and meaning are gathered 
together from all parts of the world and assumed to be 
connected in spite of their belonging to different families 
of speech. Out of this hodgepodge are extracted such 
conclusions as that the sun-god was believed to illumine 
the dead in Hades or that the snake represented the 
return of Apollo to the light of day. But the philology of 
the writer may be easily appreciated when we find him 
speaking of “the Armeno-Caucasian family, to which 
Deiong not only Semites and Aiyaas, but also some 
twraman tribes," and intimating that the roots of the 
Mimes* language are allied to those of the “ Armeno- 
Caucasian. As might have been expected, Dr. Schmidt 


is not always right in the words he quotes from the 
numerous languages, ancient and modern, which he has 
laid under contribution. 

LETTERS TO THE EDITOR ~ 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com • 
munkations containing interesting and novel facts,} 

Passage of Plants Across the Atlantic — Haplomitrium 
Hookeri, Lyell 

Prof, Under arrived at the conclusion that in Tertiary times 
there was a passage of plants from America to Europe. A 
plant found by myself last year in the Island of Dominica, West 
Indies, led me to think it probable that there had been an 
extension of at least one plant in the opposite direction. The 
plant to which I refer is one of the Hepatic;**, Haplomitrium 
hookeri of Lyell. It differs so much from other Hepaticoe that 
I was able approximately to identify it on the spot where t 
found it in considerable abundance. Should it prove to be 
specifically distinct, my remarks may still, to some extent, hold 
good. It was growing in a dark, moist, shady spot on the north 
side of a mountain at an elevation of about 4000 feet. II. 
hookeri is generally distributed over the North of Europe, but I 
cannot find that it has ever before been found out of Europe. 
Dr. Oliver kindly informs me that there are only European 
specimens in the herbarium at Kew. I have failed in obtaining 
information of its occurrence either in North or South America, 
or in the intermediate islands. Nees ab Esenbeck, in his 
“ Synopsis Ilepaticorum,” whilst recording a large number of 
llepatioe from the West Indies, mentions H. hookeri only from 
Europe. Now it is by no means an inconspicuous plant, and it 
seems altogether unlikely to have been overlooked by such care- 
ful observers as S warU and others who have studied the Hepaticre 
of the West Indies, Hence I draw the following inferences, to 
which may be attached a greater or a less amount of probability. 

1. That tnc biological centre for //. hookeri is Northern Europe. 

2 . That it has thence crossed the Atlantic in a rather narrow 
zone, 3. That it did not reach ihe Continent of America. 
This, of course, is subject to correction. It may have been 
found there. From the great extent of territory and variety of 
climate on the mainland, 1 think if it had ever reached America 
it would still be found there. 4. That it may have reached the 
West Indies and have died out from Cuba, Jama ca, and other 
islands, through the prevalence of dry seasons, before the lower 
Cryptogamic plants were studied by competent botanists. 5. 
That it has remained in Dominica because of the altogether 
peculiar moisture of the climate in that island. 6. That it has 
not hitherto been found in Dominica because, from some reason 
unknown to myself, botanists seem to have neglected this true 
pearl of the Antilles, matchless in the beauty of its natural 
scenery, and in the wealth of its Cryptogamic flora. 

H. hookeri is noticed as peculiar in not recovering its fresh- 
ness when moistened after having been dried. This I found to 
be the case. On being carefully moistened about eight months 
after it was collected and dried, it remained flaccid, whilst the 
rest of the mosses and Hcpaticse from Dominica, when similarly 
treated, looked as fresh as when they were gathered. But //. 
hookeri exhibited another peculiarity even more remarkable, for 
it alone of all the Muscinece that I brought home, grew an.l 
produced fruit after so long a period of desiccation. The fruit- 
ing parts of a specimen which I sent to the hei barium at Kew 
were entirely developed in a moist case on the table at which I 
am now writing. It seems as if the plant, incapable of the 
imbibition or intussusception of moisture sufficient to restore the 
freshness of its foliage, nevertheless retained, in a very unusual 
degree, its capacity for such development as might secure the 
continuance of its specter. Such a speciality no doubt favours 
the suggestion that II hookeri may have crossed from the East, 
but I confess myself inclined to be suspicious when coincidences 
run too much on “all fours/* I found many mosses in Madeira 
and several lichens in Jamaica, which I have been quite unable 
to distinguish from British species. These may be common 
cases of widely distributed forms. N, hookeri does not appear 
to be of this class. Henry H. Higgins 

RuiahiU, May 2 


43 


NATURE 


[May 17 , 1 Hyi 


Patents in Ceylon 

I regret that through an accident I was able only yesterday 
to read Mr. Heelis’s reply to my letter on the subject of paten as 
in Ceylon* I have not a copy of my own letter by me and 
therefore cannot speak with certainty, but I believe that I only 
suggested that the cropping out of the thick band of quartzite 
amongst the gneiss was sufficient to explain the existence of 
many of the larger patenas in the Kandyan Province, The im- 
mense majority of the smaller and more isolated patenas 1 am 
fully aware cannnot be explained on ray supposition, nor can they 
at present be explained on any reasonable supposition. I do not 
think, however, that even the most superficial observer can have 
any doubt as to the large patena mentioned in my letter between 
Pussellawa and Ramboddc, covering several thousands of acres, 
being entirely due to the quartzite band that lies above it. In 
regard to the Dimbula patenas it is no doubt true that gneisys 
almost always found underlying the soil, but this does not prove 
that the patena soil is derived from the gneiss. The depth of 
the rock below the surface is against this view, especially when 
taken in connection with the fact that I was never able to trace 
in the case of patenas as I did in scores of cases of jungle land, 
in railway and road cuttings throughout the Kandyan Province, 
the gradual changes from the hard rock upwards to the surface, 
which show that the soil has been produced by the disintegration 
of the gneiss in situ. The denuding forces at work among these 
mountains are so excessive (according to an estimate made by 
myself at Pusseliawa the denudation was no less than ten inches 
in thirty years on land cleared for coffee) that strata probably 
of many thousands of feet in thickness have been carried away 
to the low country and the sea. It is not, it sccras to me, at all 
an improbable supposition that in Dimbula and Ouvah a band 
of quartzite has during this denudation been disintegrated, and 
that its remnants are found now in isolated places resting on the 
gneiss. The limestone mentioned by Mr. Heelis as occurring 
tn the Onvah patena district proves, I think, a point in my 
favour, for the same kind of limestone is more plentiful in the 
neighbourhood of the quartzite band between Pusseliawa and 
Kambodde than in any other district with which I am acquainted, 
there being no less than five entirely isolated spots near these 
villages where it occurs. This limestone is highly crystalline and 
of the same age as the gneiss, for 1 have found it at the upper 
fall at Kambodde passing almost imperceptibly both above and 
below into the gneiss. It is here about 450 feet above the upper 
surface of the quartzite band, where it crops out in the lower fall. 
Its stratified character may be readily seen at Pussellawa by the 
bands of mica-fragments that run through it in almost hori- 
zontal directions, I have never heard of this limestone cover- 
ing any extensive area except at Matale, where there must 
be some hundreds of acres of it. In oilier localities that 
1 have visited it covers only an acre or more frequently 
only a fraction of an acre. The soil produced by its disin- 
tegration is, I believe, the richest in the island, as is shown 
by the fact that llie limestone after being burnt is frequently used 
as a manure for coffee trees, and that the jungle growing below 
such rocks is generally of the richest description. I can scarcely 
therefore think that any considerable area of patena soil in Ouvah 
is formed by the disintegration of limestone, although it is quite 
consistent with what occurs at Kambodde that limestone should 
be extensively found in the neighbourhood of a large patena. 
As to the quality of the soil on the Ouvah patenas the test 
generally applied by planters is that of the power of the coffee 
tree to produce fruit. This is manifestly not a perfect test. 
Climate counts for a great deal, and the climate of Ouvah is 
recognised as the most favourable in Ceylon for the production 
of coffee, whilst that of Dimbula is acknowledged to be too 
humid lor the perfect fruiting Of the plant I remember a per- 
linen* remark made to me by a successful planter in regard to 
the relative values of sod and climate in the growing of coffee. 
“Give me the dimate sad 1 can make the soil.” It is an 
exaggeration, bid these ft sufficient truth in it to illustrate well 
the point I am urgin g . 

Finally in regard to abandoned clearings falling back not into 
“dm*** and jungle bet into patent land, I must confess I 
new met with im instance of it, and w^iMr. Heelfe' permission 
ImM suggest that the DhubhSa cricket ground fa scarcely a 
rate in print It fa probably the interest of the owner to keep 
it Jw grass and to present sms accidentally carried to it from 
taking root Bui* supposing it wet* surrounded by forest and 
left 10 Mtf fbf tirnty Years, would it at the end of that period 


be still in grass, or would it have returned to ** chena ” ? If It I 
were genuine patena land, it would remain so, far plants acci 
dentally imported into it would find no nourishment but if ir.( 
were impoverished jungle soil, I am inclined to the opinion that . 
there would still be sufficient unextracted nourishment to enable 
at least the hardier species to grow in a stunted form until humus 
was deposited, when forest would succeed. Whilst differing 
from Mr. Heeks on the several points of his letter I cannot omit 
to thank him for the courtesy with which he has expressed his 
opinions. R, Abbay 

Ousebum, May 10 


The Greenland Seal Fishery 

Another year has passed and no steps have been taken to 
put some restriction upon the cruel and wasteful manner in which 
the seal fishery is prosecuted. Warning after warning has been , 
given, and still nothing has been done. In 1868 Dr. Brown 
wrote (Proc. Zooi. Soc., p. 440) : u Supposing the sealing prose- 
cuted with the same vigour as at present, I have little hesita- 
tion in staling my opinion that, before thirty years shall have a 
passed away the seal-fishery, as a source of commercial revenue, * 
will have come to a close.” 'I bis season the Dundee vessels 
have been turning their attention to the Newfoundland seals, for, 
says a paragraph in the Daily Neivs, “ Capt. Adams has for some 
years been of opinion that that ground [the Greenland seal- 
fishery] is practically used up, and hence his visit to Newfound- 
land. ” The small success of the Greenland sealers this season 
fully corroborates Capt. Adams’s opinion, and forms a practical 
comment upon Dr. Brown’s prediction ! 

From the same source (Daily A r ews) I learn that u advices of 
a very gratifying character have been received from Newfound- 
land. The Panther has taken 20,000 seals, the Neptune 30,000, 
the Arctic 24,000, the Aurora 15,000, and high expectations 
have been formed regarding the successor the whole fleet. These 
four vessels have secured 89,000 seals ; Cam. Gray says 20 per 
cent, may l>e added to the number of seals actually taken for 
those mortally wounded and lost, and that as these are breeding 
seals each old one will leave a young one to die of starvation. 
(See letter in Land and Water, May 9, 1874.) The result will be 
that these four vessels destroyed 213,000 seals 1 Similarly 
‘‘gratifying” advices liave been received from the other vessels 
of the fleet. 

If the Royal Society for Prevention of Cruelty to Animals 
and the anti- vivisection advocates really wish to do service 
in the cause of humanity, let them reprint Capt Gray’s 
letter and distribute it broadcast, nor let them cease their 
efforts till a proper close time is obtained for these persecuted 
animals. Apart from all questions of humanity, common 
prudence would dictate that so rich a source of revenue, which, 
if properly cared for, may last an indefinite period, should 
be secured from the rapacity of those who will otherwise soon 
bring about its extinction. Now is the time for considering the 
steps which should be taken to bring the matter before the 
Governments concerned ; if left till later in the year hasty legis- 
lation will probably, as in the last attempt, end in failure. 

Norwich Thomas Southweu* 


A New Lecture Experiment for Proving the Compound 
Nature of White Light 

The old method of showing the compound nature of light by 
the composition of artificial colours on the lecture-table, fa to 
arrange the various colours in the proper proportion on a disc 
and to revolve this disc rapidly ; but a pure white cannot be pro- 
duced by this method since there fa necessarily a partial absorp* 
tlon of rajfa on every part of the disc. 

My method fa to arrange seven lanterns, in the first place, 
so as to project their several circles of light side by ride on a 
White screen, then to colour each circle by introducing slides of 
glass stained to imitate the seven colours of the spectrum (the 
proper intensity of colour being found by trial ) } we thus get 
seven circles on the screen coloured from red to violet and 
arranged side by side, Then by turning the several lanterns so 
that the projected circles shall exactly overlap each other we get 
one circle of white light, proving froth* seven colours together 
make white light* 

The same effect can he produced frith fare colours only if pro. 
periy selected $ mid even two, the ordinaiycobalt bine rot deep 
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will nearly do. If these two ^ ke ma <h‘ to partially 

p the effect is very striking* Wm. Terrill 

Swansea, May 6 

The Araucaria 


In your first number for March last you express your surprise 
that we should still be ignorant regarding some important phases 
of salmon life 5 but there is a question relating to facts much 
more within the sphere of our daily observation on which 
authorities differ as much. Does the common Araucaria {A. im - 
bricata) require one year or two for the growth of a shoot on the 
main stem, estimating a shoot as the growth between two whorls 
of branches? Every gardener whom I have consulted on the 
subject in Scotland, from north to south, says positively that it 
requires two years, while the few of whom I have had any 
opportunity of inquiring in the south of England, decide equally 
positively in favour of one year. Prof. Balfour agrees with the 
former in as far as Scotland is concerned, while a gentleman 
residing on the border between the two countries, informs me 
that some of his have grown at the rote of a shoot in two years, 
Others of a shoot annually, while a few show only a shoot for 
every year and a half since they were planted. It has been sug- 
gested to me that the difference, if it really exist, may be due to 
the more favourable climate of England ; but araucarias may be 
seen growing as freely and as healthily in Ross-shire as in Kew 
Gardens. It would be satisfactory to have more general infor- 
mation on the subject from England and from the Continent of 
Europe, and still better to have u from the native countries of the 
tree. 

There is another question equally important regarding it, 
namely, when the shoots are biennial, as they undoubtedly are 
in many cases, is there a timber ring in the stem for every year’s 
growth, or one for every whorl of branches ? On that point also 
the evidence is contradictory, 

J axils Elliot 


and after passing along with a slow motion in an easterly direc- 
tion, throwing out sparks meanwhile, disappeared near 0 Herculis. 
In size it seemed to be about four times as large as Jupiter, and 
continued visible for three or four seconds. About half a minute 
afterwards it was followed by another from the same quarter, 
which took almost exactly the same direction as the other. In 
colour and appearance it resembled the first, but was hot quite 
so large. It remained visible about three seconds. The 
sky at the time was beautifully clear, and there was little or 
no wind. 

Rottingdean, Brighton, May 14 W.. H. S. J. Hope 


; Yellow Crocuses 
(Translation) 

I have observed here that sparrows have shown a very 
considerable partiality for y<llow crocuses during this spring. 
My neighbour and I vied with each other in our spring beds ; he 
excelled in yellow crocuses and hyacinths, 1 in white and blue 
crocuses. One beautiful Sunday the whole of his crocuses were 
found bitten and torn by sparrow?, and, what is noteworthy, also 
some yellow crocuses which had romchow wandered into my 
lot, while the blue and white remained almost untouched. Should 
this be regarded as an oversight, or was it a matter of taste? 

So far the fact is incontestable, but it has not l>efore been 
observed by me, though I am an old amateur. To be sure, for 
the last six years, 1 have always been, about the time of 
blooming, absent at the Reichstag, and perhaps, therefore, have 
forgotten early single observations. It may not be possible to 
obtain a positive explanation. The dryness of the spring, per- 
haps the colour-sense of the bird, or even a more or less delicate 
mixture of the plant-sap may account for it— quien sabe ! 

Hamburg, May 12 W. von Freshen 

Editor of the Hama 


The Hibernation of Swallows 

In connection with the Duke of Argyll** letter on this subject 
(Nature, vol, xv. p. 527) there is an interesting communication 
in the Ornitholcgiichts Centralblatt of May I from Herr J. 
Rohweder, under the head of ** Ornithological Notes from 
Schleswig-Holstein.** Herr Rohweder certifies to the compe- 
tency and trust worthiness of the observer who communicated the 
facts to him. After the house-swallows (// irutu/o uthica ) in the 
autumn of 1870, from the beginning to the middle of September, 
had held their usual assemblies by hundreds on the sunny side of 
the roofs, stormy and rainy cold weather suddenly supervened. 
As suddenly did most of the swallows take their departure for 
the south. The few that remained behind flew about restlessly 
and anxiously, unable in the cold north wind to obtain sufficient 
insects to appease their hunger. Within a day after the others 
these also disappeared. Three days after, during which time 
no swallow was observed, Herr Rohweder’s informant saw 
peeping out of the entrance of some nests under the projecting 
roof of the east side of his house, here a wing, there a tail 
or a few feathers, A ladder was obtained and the nests tapped, 
but no motion. On pulling at one of the overhanging wings a 
•wallow was dragged out. It was alive, but seemed paralysed. 
After the swallow was held in the hand a while it fluttered about 
a short space and then fell to the earth. A second bird behaved 
In the same way, and a third showed few signs of life, A fourth 
appeared quite lifeless. In other nests six, and ten, and even 
fourteen swallows were found huddled together. Their condition 
was similar to those first fonnd. The birds near the entrance of 
Oe neat appeared m a state of sound sleep, whUe those forthe 

- ®° “S 1 } 8 of life. The former soon were able to fly, 

with difficulty, a larger or shorter round, only one flying to a 
considerable distance ; the latter were thrown on a neighbouring 
heap of straw. On the following day, when the observer re. 
turned,^ birds were found. The exact locality of these observa- 
tions is not given. X 


Two Remarkable Meteors 

Wrntsy walking on Sunday night with a friend, about 10 3 « 
was directed to a beautiful meteor, of a ruddy hue 
not unlike Mars. It appeared a little to the south of Arcturus, 


Sound and Light 

1 should Itke to learn if the following phenomenon is well 
known and alluded to in scientific writings. W hile lying awake a 
few mornings ago, with my eyelids closed, I was startled by a 
railway whistle. At the same instant I perceived a blaze of 
light on a dark ground seemingly a few yards off. 1 made in- 
quiry of my wife (who is of a much more nervous temperament 
than J) if she had ever observed such a coincidence, and was 
informed that in her case it is not a very uufrequenl occurrence. 
I likewise reported the circumstance to some scientific friends, 
but they had neither read nor heard cf noise being the occasion- 
ing cause of sensation of colour. 

While the pen is in ray hand I may mention, in reference Jo 
Mr. Renshaw’s communication (p. 530), that sparrows are in the 
habit of demolishing the flowers of my yellow crocuses. 

Bushy Hill, Cambuslang Henry Muirhead 


Cloud Colours 

A vein of thought is sometimes as a vein of the most fine 
gold, and observation is every tiling in meteorology as it is in 
geology, in which two difficult sciences we are much interested 
in this country, and of which your contributor is the unpretend- 
I ing student. 

Now I first learned my lessons in weather science from the re- 
marks of Admiral Fitztoy, the author of the Weather Book, which 
should be well known and read in this countiy. For years we have 
marked what an intimate correlation there is between the colour 
of the clouds and coming weather. Thus we have the cold dark 
blue and grey, and the reddish yellow masses of cloud as indica- 
tive of cold and snow, and we have the light bright grey with 
! bright edges as accompanying or indicating hard frost. Then 
! again we have the inky-coloured cloud, flying in shreds, as in- 
dicative of wind and rain, and also the mottled cloud of the 
same colour or thereabouts, as the sure indicative of rain. 
We have the sickly-looking green, the deep blue gloom, the 
muddy angry-looking red, ana other such tints, as forecasts of 
storm, snow, rain, &c. ; and frequently before a north-easter we 
have the grey blush and whit&h clouds setting from poithrcast, 
somewhat like the spread-out fingers of the hand. Our sunsets 
are often grand beyond my pen. The lavish wealth of crimson 
and gold is magnificent. It strikes us now to ask what relation 
j chemistry and gases have with the cloud colours. I leave that 
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to older minds than mine, beyond the banks of Newfound- 
land. 

But we see, from all that has been said, the vast importance 
of noting the colours of the clouds. We depend much in this 
country on the colour of the clouds for weather prediction. Ice, 
however, at this time of year, by refrigerating the atmosphere, 
often interferes with calculation. II. C. 

Hailer Grace, Newfoundland 


THE PROGRESS OF EVOLUTION* 

E new journal mentioned below is edited jointly 
by Dr. Otto Caspari, of Heidelberg, Prof. Dr. 
Gustav Jager, of Stuttgart, and Dr. Ernst Krause (Carus 
Sterne), of Berlin ; and on the list of its contributors are 
the names of Charles Darwin, Ernst Haeckel, Friedrich 
von Hellwald, and many others whose scientific creed is 
Darwinism. 

The editors in their introductory statement say that a 
new day has dawned for natural science, since our great 
countryman applied the natural laws which govern the 
whole universe to the phenomena of the development of 
life, and showed the fallacy of assigning that central 
position in nature to man himself which had been attri- 
buted to him for ages, as Copernicus did in the case 
of our planet three centuries ago. Man, who seemed to 
stand above nature hitherto has, without being drawn down 
from his eminent position, been incorporated with nature 
as one of her integral parts. The new monistic philosophy 
caused a wonderful reaction, and an animated reciprocal 
intercourse arose between the subjective and objective 
sciences. All the sciences which treat of man, from 
anthropology, ethnology, and the psychology of peoples, 
to the history of culture and states, national economy, 
the philosophy of law, history, and religion, and the 
sciences of morals and dietetics, proved to be natural 
sciences quite as much as mineralogy, biology, the prac- 
tical education of man, and the cultivation of plants and 
animals* 

The result of this general intercourse of the dif- | 
ferent sciences, has been a continued and encouraging 
confirmation of the monistic principle contained in the | 
theories of descent and development ; the literature, how- 
ever, which was generated by the reaction, is dispersed 
and can be collected only from the various scientific 
journals. Thus, a general desire for collection and con- 1 
centration has sprung up amongst all those who look upon » 
the theory of development as a considerable progress of 
the human mind. 

The new Kosmos will bring together what has hitherto 1 
been unconnected ; will point out the gaps still exist- j 
mg, and thus lead to their being speedily filled ; will < 
reduce contrasts and contradictions to their true nature, 
and will oppose pernicious dogmatism. Kosmos will, • 
with regard to the special domains of natural science, i 
bear a certain critical and polemical stamp, its editors | 
being aware that even science is best developed and 
strengthened in the fight for its existence, and that in the 
end the M fittest” theory will survive. All articles in the 
new serial are written in popular language, and are in* 
.ended tor a large circle of readers. 

The first number contains a series of very interesting 
articles, of which we may mention— Philosophy and its 
Union with Natural Science, by Otto Caspar! ; On Inherit- 
ance, by Dr. Gustav Jager ; On Modem Anthropology, 
by the same ; On the Chronicles of the History of Deve- 
lopment, by Ernst Haeckel ,* The History of Creation 
and Chorology two Centuries ago, by Carus Sterne ; On 
the Significance and Objects of Ethnography, by Fried- 
rich von Hellwald j and an excellent review of Darwin's 
wpik on Cross and Self- Fertilisation, by Dr. Hermann 
Mfilter. 

* Kosmos ; Zcitschrift Hr HukHtlkkc Welfamtkatwnf Qrund dcr 

EnCmkkHun^thkr^. (* April, 1877.) { 


ENGINEERING EDUCATION IN JAPAN* , 

r T'HE technical education of engineers is a subject 
x which has engaged public attention for a long time 
past and is one of great national importance, It is some- 
what singular that this country, foremost as it has always, 
been in matters of engineering enterprise, should be so 
behindhand in the systematic education of its engineers, 
there being no establishment in England devoted to that 
object which is recognised by the profession. Under the 
system that has been in vogue up to a comparatively 
recent period a youth intended for an engineer is taken 
from schhdl at the age of sixteen being thereby deprived, 
of the most valuable years of his education, and placed in 
some engineering manufactory, where he remains, perhaps * 1 
till he is twenty. In those four years his so-called “train- 
ing" consists in going through the manual routine of the 
various workshops and u picking up” what knowledge he 
can by keeping his eyes open and living on good term* 
with the workmen. His last year is usually spent in the 
drawing-office, where, by a similar process of “picking 
up,” he learns how to draw if not to design machinery or 
works of construction. At the end of that time his edu- 
cation is supposed to be complete, and he either remains 
as a draughtsman until something better is offered him, 
or he enters the office of another engineer for the purpose 
of improvement. All this time the far more important 
theoretical training is neglected altogether, no classes or 
examinations are held, no lectures or other instructions 
are given, and though some few energetic young men 
in some way make up this loss by private study they 
are a great exception, and the hours of manual work: 
are usually so heavy (from 6 a.m. till 5 p.m.) as to 
render working in the evening both fatiguing and un- 
profitable. 

The Continental system goes to the other extreme, 
teaching the theory and discarding the practice. This 
system is as bad as the other, for experience has shown 
that in engineering works a practical man without scien- 
tific training seldom makes such serious blunders as a 
scientific man without practical experience. It can only 
be by a judicious combination of the two systems, 
allowing science and practical experience to work hand 
in hand together in the education of an engineer that 
the best results can be looked for, and in these days 
of close competition, not only between man and man, 
but between country and country, it is of the utmost 
importance to a nation that Us engineers should be in- 
structed upon the best and soundest principles. The 
Indian Government recognised this when it established 
the Royal Indian Engineering College at Cooper's Hill 
for the systematic training of engineers for the Public 
Works Department of India ; and it is remarkable that 
the profession of engineering should stand alone in Eng- 
land as having no recognised A/ma Mater of its own. 
Many years ago an engineering college was established 
at Putney upon a good system, but it was badly 
managed, and after becoming a nuisance to the neigh- 
bourhood, was ultimately shut up ; at the present 
time, with the exception of the technical classes at 
the Crystal Palace and at King's College, which, in 
a small way, are doing good work, there is no Insti- 
tution in this country devoted to the education of 
engineers, 

While England is so far behindhand in this important 
question, a great work has been done by the Japanese 
Government in the establishment of an Imperial College 
of Engineering at Tokei, an institution which gives 
to its students a highly scientific training, combined 
with actual practical experience in engineering work- 
shops which give employment at the present time to 
over three hundred workmen, but which are being largely 
increased and are turning out all classes of engineering 
work. 
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The system adopted is as follows : — The course of 
trafamg extends over six years* The first two years are 
spent entirely at college i during the next two years, six 
months of each year are spent at college and six months 
in the practice of that particular branch which the stu- 
dent may select ; the last two years are spent entirely 
in practical work- The system of instruction in the col- 
lege is partly professorial and partly tutorial, consisting 
in the delivery of lectures and m assistance being given 
to the students in their work. 

Candidates for admission must be Japanese subjects 
under the age of twenty, and must pass a preliminary j 
examination, the best fifty being chosen ats -'cadets, of 
which there are two classes. A student may elect to enter 
either as a Government cadet— in which case all his ex- 
penses are defrayed by Government, under whom he 
binds himself to serve for seven years at the expiration 1 
of his six years* training— or he may enter as a private ; 
cadet, paying his own expenses, in which case the obli- 
gation to serve subsequently under Government is dis- 
pensed with. In all other respects he is on the same 
footing as the Government cadet. 

The whole system of training may be divided into 
three courses (1) General and Scientific, (2) Technical, 
and (3) Practical. The general and scientific bourse, j 
which is taught during the first two years, includes j 
(i) English language and composition, (2) geography, (3) j 
elementary mathematics, (4) elementary mechanics, (5) i 
elementary physics, ( 6 ) chemistry, ana (7) mechanical i 
drawing. j 

The Technical course consists ot the following branches j 
of engineering (1) Civil engineering, (2) mechanical j Max, 
engineering, (3) telegraphy, (4) architecture, (5) chemistry j 
and metallurgy, and (6) mining. This course is taught i 
during the third and fourth years of the curriculum. The i 
practical course, in which the students are engaged during ; 
the last two years in the practice of the special branch 
each may have selected, consists of working in the labo- 
ratories of the college, and in the engineering works con- ! 
nected with it established at Akabane, where they serve a . 
regular engineering apprenticeship. While this course is ! 
going on lectures on special subjects are given, and the 
students are required to prepare reports upon the work 
in which they have been engaged. i 

In the Technical course are included the higher 
mathematics and natural philosophy, engineering, civil , 
and mechanical, geology, mineralogy, surveying, naval , 
architecture, strength of materials, practice in the 
chemical, physical, metallurgical, and engineering 
laboratories, and in the drawing office and workshops, j 

The main building, which is a very handsome struc- 1 
ture, consists of a central portion containing the large f 
examination hall and library, drawing offices and class J 
rooms, and on each side of this extends a wing contain- j 
ing other class rooms and lecture halls. This is the j 
College proper, and surrounding it are separate buildings j 
set apart for the dormitories, Professors* houses, mu- 1 
seum and laboratories of which there are four devoted S 
respectively to chemistry, physics, metallurgy, and engi- ! 
neering. The buildings have been very admirably j 
arranged by the Principal of the College, Mr. Henry 
Dyer, C.E., and the architectural details have been carried i 
out with great skill by Mr. C. A* de Boirmlle. j 

The staff of the College consists of a Principal and I 
nine English Professors, assisted by Japanese tea ch ers, 
and the Institution is under the jurisdiction of the 
Minister of Public Works. 

A calendar of the College is published annually, which i 
contains information relative to the admission of students, 1 
courses of study, and examination papers, as well as 


SUSPECTED RELATIONS BETWEEN THE 
SUN AND. EARTH 1 

m. 

N the first of these articles I tried to show that the 
magnetism of the earth is affected by the state of the 
sun’s surface. I shall now try to show that the meteoro- 
logy of the earth is likewise affected by the same cause. 

Mr. Baxendeilj o€ Manchester, was, I think, the first 
to point out that the meteorological convection currents 
of the earth appear to vary according to the state of the 
stiVs surface. More recently Mr. Meldram, of the 
Mauritius Observatory, has brought this connection very 
forcibly before us by showing, from the results of his ob- 
servations, that there are more cyclones in the Indian 
Ocean during years of maximum than during years of 
minimum sun-spots. This will be seen from the follow- 
ing table 

Table II. 

Comparison of the Yearly Number of Cyclones occurring in the 
Indian Ocean with the Yearly Number of Spots on the Sun . 
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Prof. Poey has confirmed this 
Meldrum by showing that there is 
as regards the cyclones which make their appearance off 
the coast of Central America. 

In the next place Dr. Arthur Schuster has found that 
the years of minimum sun-spots coincide very nearly with 
the good wine years in Germany. This will appear from 
the following table. 

Table HI. 

Exhibiting the near Coincidence between the Years known as good 
l Yens Years in Germany and the Years of minimum Sun-spots. 

Dales of Minim tin 
Sun-spot's. 

17848 


* 79 &$ 

1810*5 

1823*2 

1833-8 

1844*0 


Years known in Germany 
ns good Wine Years. 

1784 

(?) 
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1S23 

1834 
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1858 
1S68 


18563 
1867-2 

Again, it has quite recently been remarked by Dr, 
...v. papers, as weu as i Hunter, Director-General of Statistic to the Government 

catalogues of the splendid collection of instruments in ! India, that the famines in Southern India have 
the laboratories, and of the books in the library, which ! P eri °d °/ recurrence which is nearly eleven years, being 
seems to be exceptionally rich in almost every branch of j thus of the same duration as that of sun spot freq y. 
general and scientific literature. Q W, C j ' Continued irom p. .8. 
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Here we have evidence from various quai ter$ of a con- the son’s surface and the range of oscillation of the magnet 
nection of some sort between the itate of the sun’s sur- freely suspended at the Kew Observatory, If instead of 
face and the meteorology of the earth, and it becomes a taking the daily magnetic ranges we take the daily tern- 
question of great interest what is the nature of this perature ranges, that is to say, the differences between 
connection, the maximum and minimum thermometers, we find an 

In the first of these articles a diagram was exhibited apparent reference to the state of the sun in these also 
showing the close relation that exists between the state of inasmuch as these ranges appear to be greater at times 


Dug* am K —The Upper Curve tlenoLes Temperature Range, the Lower Curve Declaration Range. 

of maximum than at times of minimum sun-spot frequency. ' precede the meteorological ones, we may hope, when the 
Nevertheless the correspondence is not nearly so well ; nature of the connection between them is fully understood, 
marked as in the case of the magnetic declination, and I to make use of solar observations in order to predict the 
there is no doubt much local irregularity. But here the j greater meteorological occurrences. Now it appears to the 
following question of much interest and importance crops writer that there are certain well-marked fluctuations of 
np. Do these fluctuations of the daily temperature range • temperature range at the Kew Observatory which coincide 
at the Kew Observatory coincide in point of time with very closely with corresponding magnetic fluctuations, and 
the corresponding solar fluctuations ? or do the former Jag which therefore lag behind the solar fluctuations nearly six 

months (see Article I .) ; but this 

- interesting and important question 

j can only be determined by further 

i investigations, 

I may here remark that meteoro- 

logists are beginning to suspect a 
somewhat intimate connection be- 
j tween the magnetism and the meteo- 
rology of the earth, Mr. Baxendetl 
was, 1 think, the first to point out 
j that there is a diurnal inequality in 
the direction and velocity of the wind 
J apparently connected with the daily 

changes of magnetic declination. On 
this subject the writer has recently 
: received a Utter from Mr, T. A, 

Broun, the well-known meteorologist 

and magnetician, who says* u My 

Diagram U present opinion is that meteorological 

phenomena are due to solar actions ; 

behind the latter, as is the: case with the magnet ? The that the heating action is not the only one ; but that 
practical bearing of this question it easily seen, for if tem- the action which produces variations m the earth s mag- 
perature oscillations and other meteprologica! fluctuations netic force affects toe conditions of the atmospheric gases, 
are simultaneous with the corresponding solar changes, } introducing forces which we capnot in the present state 
we can hardly expect that a study of tne sun’s surface ] of our knowledge appreciate, though the facts appear to 
will ever enable us to forecast meteorological occur- i me *0 prove then existence/* . . 

rences; but if on the other hand the solar changes | It will be seen, by Diagram K, that there is a very 
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matted likeness between the annual variation of the 
temperature range and the annual variation of the de- 

cUnation range at the Kew Obserwttonr. 

There yet remains a question which is nearly allied to 
the present inquiry. If the sun affects the earth in a 
variety of ways, and if the planets affect the sun, why 
should not the moon affect the earth ? Now it is known 
to affect terrestrial magnetism, producing a well-marked 
variation of a tidal nature, that is to say with two maxi- 
ma and minima in each lunar day, and there are alep 
indications of a variation with only 
one maximum and minimum. 

Again, Mr. Park Harrison was the 
first to point out that terrestrial 
temperature is influenced by the 
relative position of the sun and 
moon. 

The writer of this article has 
found in the daily temperature range 
at the Kew Observatory an unmis- 
takable reference to the phase of the 
moon. 

In summer when the full moon is 
low in the heavens, we have a less 
decided reference, which .seems to 
imply a maximum of daily tempera- 
ture range about new moon and also — 

about full moon. But in winter, — 

when the full moon is high, we have 

a very decided reference showing a 

maximum of daily temperature range about new moon, 

and a minimum about full moon. 

Again, in the magnetic ranges at Kew the same 
features occur, namely, in summer a maximum range at 
new and at full moon, aod m jvinter a maximum at new 
and a minimum at full moon. 

The winter lunar vacations of the temperature and 
declination ranges at Kew are exhibited in the Diagrams 
L and M, from which it will be seen that there is a very 
decided likeness between the two. 

These last diagrams are especially interesting because 
they exhibit an influence which appears to be similar in 
form to that which the planets may be supposed to pro- 


duce upon the surface of the sun. This, however, is a 
question which can only be decided by further inves- 
tigation. 

If we now bring together the results of these three 
papers we may compare the three problems, solar research, 
terrestrial magnetism, and meteorology, to three corners 
of a triangle that are bound together. Of their three rela- 
tions we are, it may be said, perfectly certain of the con- 
nection between solar research and terrestrial magnetism. 
The connection between solar research and meteorology 


Diagram M. 

is perhaps not so well defined, but our evidence is here 
supplemented by independent traces of a connection 
between magnetism and meteorology. Thus the three 
things hang together, and scientific prudence points to 
the desirability of their being studied together as a whole, 
a consideration which will not, I trust, be overlooked in 
the contemplated reorganisation of British meteorology. 

I would desire now to conclude by asking, in all 
honesty, Have we not here a plea for the establishment 
of some institution that will keep a daily watch upon 
that luminary which is thus seen to affect us in such a 
variety of ways? 

Balfour Stewart 


THE SOUTH AFRICAN MUSEUM 

UR notice of the condition of the South African 
V-/ Museum, and the various sums allotted to research 
by the Government of the Colony, has called forth some 
criticisms on the part of the Cape-town Standard and 
Mail of April 7. “ What Nature and other scientific 
organs in Europe mean by * research/” it states, “ is not 
what the responsible advisers of the Cape mean by their 
favouring grants. It would not be saying too much, nor 
putting it too strongly, to assert that these is no scientific 
research carried on in connection with any botanical 
gardens in South Africa, In regard to our museums 
there is some genuine work being done ; at all events in 
the South African and Albany museums original obser- 
vations are being recorded. As to our libraries which 
absorb 2,000/. per annum of the public money, the less 
said, pentaps, the better. The South African Library, as 
far as standard works in such branches of science as 
anatomy, chemistry, mineralogy, natural philosophy, &c., 
are concerned, is simply deficient, and unaccountably so, 
considering the demands of these departments and the 
standing of some of the directors. The only sums voted 
for purely original scientific work are those for * Geological 
Researches/ for the publication of Dr. Sleek's Bushman 
Researches, and for the Meteorological Commission. 
With the exception of the first of these, which amounts 
Jo i,$oa/ 7 research in the sense Nature must mean, is 
fostered by only some four or five hundred pounds” 
T.ie writer then goes on to describe the consequences 


of Dr. Bleek’s death; the linguistic and ethnological 
researches he was carrying on nave been stopped, and 
instead of appointing a qualified scholar to fill his place, 
the Government allowed his office and salary f* to be 
absorbed into the general and ignoble management of 
the South African Library, which is only a representative 
of Mudie, being conducted in the charitable idea of pro- 
viding, at three pounds sterling per annum, the current 
literature of the day to subscribers who for die same 
reading would have to pay in a circulating library about 
four times the amount . ♦ . 4 Novels are the solace of 
my life/ was the plea (of Mr. Goodliffe) from tire chair in 
favour of continuing a national institution subsidised by 
the Government of the Colony, and therefore supported 
from the revenue of the country^ as a receptacle for the 
custodianship of the popular writings of the period. The 
scientific work of South Africa has been done by ama- 
teurs bolding no professed natural history appointments* 
The Gill College Herbarium now receives a subsidy of 
100/. a year, but rt ProCMacowan worked at the botany 
of the Colony for thirteen years before he received any 

r i to enable him to prosecute the study ? or to cover 
expenses of preserving a large herbarium.” The 
Colonial Herbarium in Capetown w has a collection of 
types of the very highest value to Cape botany— those 
arranged and classified by Dr. Harvey. It has the col- 
lections of Dr. Fappe, the late Colonial botanist, con- 
sisting of thousands of species, which were bought by 
a former Government for some 300 /. Other collections 
more or less valuable are also in the Herbarium.” But 
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u the greeter part of these Interesting and valuable plants 
has been destroyed by rain leaking through the roof of 
the library buildings into the room where they are kept, 
and by the ravages of moths, dec. In a short time the 
herbarium will be simply nothing but a mass of unin- 
teresting fragments. We understand that some time 
back the Parliament voted a small sum to be expended in 
putting the herbarium into order. How far anything 
could possibly have been done by those in charge may be 
teamed from the fact that Dr. Rehman, the Austrian 
botanist, found whole fasiculi destroyed.” 


SPONGY IRON FILTERS 

TN a paper presented by Prof. Frank laud, F r R.S., and read 
A before the Royal Society, Mr. Gustav Bischof describes 
numerous experiments made with spongy iron filters and with 
charcoal filters. He states that chemical analysis is incapable of 
discriminating between living or dead, fresh or putrescent or- 
ganic matters. The microscope reveals their nature more fully ; 
but it is nevertheless frequently a matter of great difficulty to 
decide as to the existence or non-existence of Bacteria of putre- 
faction, or their germs, in water. 

We must refer our readers to the paper for a full account of 
the experiments and the conditions under Which they were per- 
formed. Mr. Bischof state* that they show that Bacteria present 
in drinking water are not killed in passing through charcoal and 
art* killed tn passing through Spongy iron. 

He adds; “ I believe that the action of spongy iron on 
organic matters largely consists in a reduction of ferric hydrate 
by organic impurities in water. We know that even such 
organic matters as straw or branches are capable of reducing 
ferric to ferrous hydrate. We know that even such indestructible 
organic matter as linen and cotton fibres are gradually destroyed 
by rust stains. This action is slow when experimenting upon 
ordinary lerric hydrate, but it may, in statu nascent i t be very 
energetic, the more so if we consider the nature of the organic 
matter in water. Ferric hydrate is always formed in* the upper 
part of a layer of spongy iron, when water is passed through 
that material. The ferrous hydrate resulting from the reduction 
by organic matter may be re-oxidised by oxygen dissolved in the 
water, and thus the two reactions repeat themselves. This 
would explain why the action of spongy iron continues so long. 

“It is, however, quite certain that there is also a reducing 
action taking pUce when ordinary water is passed through spongy 
iron. This is clearly indicated by the reduction of nitrates. 

“ Our knowledge of those low organisms, which are believed 
to be the cause of certain epidemics, is as yet too limited to allow 
of direct experiments upon them. It is not improbable that, 
like the Bacteria of putrefaction, they are rendered harmless 
when water containing them passes through spongy iron ; but 
until we possess the means of isolating these organisms, this 
question can only be definitively settled by practical experience.” 


CENTROIDS AND THEIR APPLICATION TO 
SOME MECHANICAL PROBLEMS 1 
# T'HE principal object of the following paper is to suggest the 
A use of a more general form than is commonly employed in 
the statement of some of the more important theorems of ele- 
mentary mechanics. Such a generalisation, if in itself satisfac- 
tory, has two-fold advantages ,* it both facilitates the direct 
solution of problems otherwise apparently complex, and it 
enable* a common method to be employed in an infinite variety 
of cases, each of which otherwise has to be treated in its own 
special way. The methods to be described are purely geometric, 
and admit in all cases of graphic solutions. In the study of 
mechanism and in all application* of mechanics to engineering 
work this is a matter of considerable importance, for graphic 
methods have such enormous advantages in these cases that they 
must supplant all others when they give equally good results. 

By the centroid of any body A relatively to another B is meant 
the mm of the instantaneous centres of A in its motion relatively 
to BA The expression includes two things, which must be dis- 


* Abstract of a paper read before Section A of the British Association at 
Glasgow, by Prat. Alt*. £. W. Kennedy, C Jfc, of University Cohere* 
Loiidoi i. 1 ' 

> The ward centroid wt* suggested to the author by hfe colleague, Prof. 
W. ft, Clitfotd, 
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tinguiihcd from each other (L) the locus at part of the moving 
body A t (U.) rite locus as part of the body B relatively to 
which A'% motion is observed, and Which may for convenience 
be regarded at fixed These loci may be entirely different as to 
form, but in all their properties they are absolutely similar and 
reciprocal. It would therefore be wrong to give them different 
names, they can be distinguished, when nects»ary, as the centroid 
of a body > and the centroid ./tv the motion of a body respectively. 
The centroid of A is therefore the locus upon A of its inst. 
centres relatively to B ; the centroid for the morion of A is the 
locus upon B of the same centres. 

The following are the most important characteristics of these 
curves. As the bodies to which they belong move the centroids 
roil upon each other, and every point in each becomes in turn 
the inst centre. Their rolling, therefore, represents continu- 
ously the whole motion of the bodies (considered as changes of 
position merely), quite irrespective of their form ; in other words 
it defines the pith of motion of all points in the bodies. The 
two centroids have always one point in common — their point of 
contact — this point being the instantaneous centre. This point 
may be included in both bodies, and has no motion relatively to 
either. Any motion which it has must therefore be common to 
both, so that it may be entirely neglected in investigating their 
relative motions. In problems affecting the motion of either 
body relatively to a third this is often of much use. 

For the sake of definiteness it has been presupposed in the 
foregdfog paragraphs that the motions referral to were conplaue, 
or, more generally, took place about some fixed point. When 
the motion is conplane this point is at infinity, and the centroids 
are plane curves, sections of the cyliadric ruled surfaces formed 
by the successive positions of the instantaneous axes. When the 
j distance of the point is finite, the centroids are, of course, spheric 
I curves, the instantaneous axes forming cones of which the point 
■ mentioned is the vertex. These theorems were given by Poinsot 
in his “ Theorie Nouvelle de la Rotation des Corps.” It may be 
| interesting just to mention also the case of general motion? in 
space, where (as Belanger seems first to have pointed out), the solids 
of instantaneous axes, or axoids y as Reuleaux calls them— are 
' general ruled surfaces twisting on each other. Each generator 
of the surface is a “screw,” and on each in turn a twist occurs. 
The surfaces are in general non-developable. 

For the sakej of brevity, only conplane motions will be con- 
sidered in this paper. This class of motions includes nine-tenths 
of those occurring in mechanism. Two or three special cases 
of frequent occurrence may first be mentioned, if the rela- 
tive motion of two bodies be a simple rotation, the centroids 
are a pair of coincident points, one of which must Still be Con- 
sidered to roll on the other. The instantaneous centre here 
becomes a permanent centre. It is convenient, however, to 
treat the point not only as a permanent centre, but as a special 
(limiting) case of the centroia. If all points in a body move in 
parallel straight lines, the centroid for the motion of the body 
a point at infinity, and the centroid of the body is also a point 
at infinity coincident with the former. If the path of the body 
were infinitely long, the two points would roll round each other. 
If, on the other hand, a body move parallel to itself, every point 
in tbe centroid for its motion (and therefore all points in its own 
centroid) must be at infinity. The two centroids must again be 
coincident, so that the motion is represented by the line at infinity 
rolling on itself . 1 

Proceeding now to notice the bearing of the theory of cen- 
troids upon some of the theorems of elementary mechanics, these 
may be token in order of simplicity, commencing with those 
which involve only the notion of change of position. If, then, 
the line joining any moving point with the point of contact of its 
centroids lie called its instantaneous radius, we can state the 

S ral theorem thus s The direction of motion of wery point in a 
is normal to its instantaneous radius . While this obviously 
ies the simpler special cases already examined, f orm 
allows of direct application to the most general cases, and 
especially to all cases in mechanism. Two corollaries out 
of many which are deducible from it may be mentioned as 
of some special interest ; (L) The inst. radii of a point moving 
In a straight line are parallel ; and <IL) the Inst, radii ql a point 
moving in a circle must pass through one point. In either case 
the centroids may be quite generat curves, as is easily seeu. 
These corollaries have important practical applications m me- 

* Some physical conception ©f fhi* caw eon easily fee obtained by rolling 
one hyperbola upon another. The chanflf^ia the appearance of the rolling 
, m the point of contact recede* along ewfeer twsnch w very striking. 
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clmnism, especially in “ pwallel motions,” both real and ap- 
proximate. 

The familiar theorem that the relative velocities of points in any 
body vary as their instantaneous radii needs merely to be men. 
tioned. It is to be regretted that it is not more generally used, 
for while it does not increase the difficulty of comprehending 
simple cases, it is of enormous advantage in simplifying such 
(apparently) complex ones as not unfrequently occur in me- 
chanism. 

The expression for static equilibrium is also tolerably fami- 
liar ’.—the sum of the moments of all the forces acting upon a body 
about its inst. centre must * o. Par practical purposes, how- 
ever, it is generally more convenient to state the proposition : — 
the resultant of all the forces acting upon a body must pass 
through the point of contact of its centroids \ The application 
of this proposition to all the simpler cases is self-evident, and at 
the same time it reduces complex cases to their smallest possible 
dimensions, rendering most very easy, and in many cases greatly 
aiding the comprehension of the alterations in conditions of 
equilibrium corresponding to consecutive alterations in the 
positions of mechanisms as their links move. It may just be 
noted that as the two forces of a couple have for their resultant 
a force (infinitely small) acting along the line at infinity, the 
proposition gives at once that where the inst. centre of a body 
is at infinity it is in equilibrio under any number of couples of 
any magnitude. In the case of a body moving parallel to itself, 
therefore (see ante) all couples may be neglected so far as its 
static equilibrium is concerned, whatever their magnitude or 
sense. 

The following are, in conclusion, a few of the kinetic pro- 
positions the solution of which is greatly aided by the use of 
centroids : — 

(I.) If a force 1 constant in direction and position act upon a 
body, then (i.) if it cut the centroid for the motion of the body 
in one or more points motion will take place until the first of 
these becomes the point of contact, and will then cease ; (ii.) if 
it pass entirely without this centroid, there will be continuous 
motion. As corollaries to (i) may be mentioned ( a ), if the cen- 
troid for the motion of a body be a curve of the 2nd, 301 . . . «th 
order, the body has a maximum of 2, 3 ... n positions of equi- 
librium under some one or more forces constant in direction and 
position. Also {/*), if a body have not more than a single 
position of equilibrium under any such force, the centroid for its 
motion must be a straight line. 

(II.) If the position of a force relatively to the body upon which 
it acts remain constant, then (i.) if it cut the centroid of the body 
in one or more points, motion will take place until one of these 
becomes the point of contact, (ii.) if it lie entirely without the 
centroid of the body, there will be continuous motion. This 
gives corollaries as to positions of equilibrium similar to those 
just stated. 

(III.) If a force constant in direction act always at the same 
point of a body, motion will continue until the instantaneous 
radius of the point becomes parallel to the direction of the force. 
There is here no case of continual motion ; the theorems as to 
number, &c., of positions of equilibrium are similar to those given 
above. 

English writers have used these curves very little. Among 
modem continental writers who have employed them may be 
mentioned D welshauvers- Dery (Liege) who uses them in his 
u Cindmatiquc ” for questions relating to relative velocities ; Schell 
(Carlsruhe) in his “Theorie der Bewegung u. d, Kriiite ; Reu- 
ieaux ( M Theorelische Kineraatik,” and elsewhere), who gave 
them the name {Polbahnen)^ by which they are known in Ger- 
many, and who has used them ably and extensively for kinematic 
problems ; and lastly Prdll, who has made use of them in his 
recent “ Versuch einer graphischen Dynamik.” The writer has 
not, however, found than anywhere unreservedly adopted, and 
has, therefore, made this attempt to show how easily cenltoidal 
methods adapt themselves to the general treatment of mechanical 
problems, especially those connected with mechanism, and at the 
same rime how well suited they appear to lie for educational 
purposes. 


totality will not be a broad one. An error in the moon's semi- 
diameter led to the statement in Hallaschka’s work, The 


following elements of this eclipse, calculated upon the same 
system that has been applied in the examination of other solar 
eclipses in this column, will probably be near the truth : — 

Conjunction in R. A., May 16, at 19b. 41m. 117s. G.M.T. 


R.A 

Moon’s hourly motion in R.A. 
Sun s ^ »* » 

Moon s declination 

Son’s „ 

Moon’s hourly motion in deck 
Sun’s „ . „ „ 

Moon’s horizontal parallax ... 
Sun’s „ „ 

Moon’s true semi-diameter ... 
Sun’s „ „ 


53 56 35*4 
36 H -5 
2 287 

19 38 46*4 N. 
19 19 38 8 N. 
4 56-0 N. 
o 33*8 N. 
58 15-1 
8*8 



The central and total eclipse begins at 17I1. ^3 ‘8m. in longitude 
3 0 1 1' W., and latitude io° 40' N. ; Jf occurs with the sun on 


the meridian in 63° 44’ E., and 38* 35' N., and ends at 
2ib. iS*8m. in 138° 51’ E., and 25 0 25' N. The following are 
points upon the central line in that portion of its track where 
observations are most likely to be made : — 


Long. 

8uc*s 

Lat Zenith j 

Long. 

Lat. 

Suns 

Zenith 

29 49 E. 

dist 

25 36 N. 49-9 

5*1 27 E. 

3*5 3 ° N. 

dist. 

23*7 

34 5 

27 48 

44*1 

54 58 

36 38 

21*2 

36 3 

28 47 

41*5 

1 68 48 

39 3 i 

21*2 

4 i 33 

31 27 

34*4 

, 77 23 E. 

40 2 N. 

267 

48 20 E. 

34 21 N. 26*7 1 



The central line therefore commences m the west of Africa, 
and traversing that continent in the direction of Upper Egypt, it 
passes over the Nile below Thebes, thence over the extremity of 
the peninsula of Sinai, near Ras Muhamxned, and almost directly 
over Hill ah, the site of the ruins of Babylon, to Teheran. The 
position of this capital according to Gen.] Stebitzky ( Astron . 
Nock No. 2,113) in longitude 3k 25m. 417s. E. of Green- 
wich, and latitude 35 0 41’ 7", this point referring to the station 
of the Indo-European telegraph j so that the central line of 
shadow according to our elements passes sixteen miles to the 
south of it. Calculating directly for this longitude we have the 
following results : — 

Totality bgto. ,6 1 » g A j ** M . T . 

Duration ... i 44 


The sun at an altitude of 67°. So that the greatest duration 
of totality in .this eclipse about 12° east of Teheran is about 
im. 463. 

The central line subsequently traverses China, passing off at 
or close to Shanghai, at which place a [total eclipse of short 
duration may be observed. 

The next total solar eclipse on July 29, 1878, which crosses 
the United States is pretty fully noticed in the various Epherae- 
rides, though in due k time the American astronomers will no 
doubt provide a chart showing bn a larger scale the breadth and 
position of the zone of totality over their country. Then follows 
the total eclipse of January zi, 1880, in which the track of the 
central line lies almost wholly upon the Pacific, the total phase 
being visible for a brief duration only near the coast of California, 
above San Francisco, The total eclipse of May, 1882, of which 
the elements are here given is the next in order of date. 


OUR ASTRONOMICAL COLUMN 

The Total Sola* Eclipse of 1882* May 17 atRaichka, 

in his « Elementa Eclipsium,” describes this eclipse as broadly 
whereas, it will be, in reality, total, though the zone of 
of Votccs*** 1 *** *** # foH° w * n 8 proposition, the of smy number 


The Comets of 1402. — It is singular, considering the atten- 
tion which the Chinese paid to the observation of comets, their 
o nnik containing reference to several hundreds of these bodies, 
should not have recorded the app e a r a n ce of the two evidently 
great comets of 1402, In particular is this the case with the 
first comet, which, according to the descriptions in the European 
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chronicles collected by Pingre, was first seen early in February, 
and increasing daily in brilliancy, would appear, if we may 
rely upon the historians, to have presented a wonderful aspect 
shortly before Easter. On Palm Sunday, and two following days, 
we are told “its increase was prodigious ; ” “le dimanche, sa 
queue ftxt longue dc vingt-cinq brasses ; le lundi, de cinquante et 
memede cent ; de plus de deux cents le mardi. n It then ceased 
to be visible at night, but during the eight following days it was 
seen near the sun, which it preceded ; its tail bad then shortened 
to “ line ou deux brasses,” but its brilliancy was such that the 
light of the sun did not prevent its being seen at noon-day. It 
continued visible till the middle of April. 

Some years since the late Mr. John Williamr, Assistant- Secre- 
tary of the Royal Astronomical Society, and author of the valu- 
able work upon Chinese cometary astronomy, at the request of 
the writer, made a strict search for mention of a comet or comets 
in 1402 in several Chinese authorities in his possession, but 
without any success ; nor is there any reference to a comet in 
this year in M. Biot's translations. Failing thus to obtain any 
data for calculation beyond the vague indications of the comet’s 
positions given in the “ Cometographie,” the writer endeavoured 
to utilise them to form some idea of the orbit, and found that 
with perihelion passage assumed on March 21, in longitude 2oS a , 
ascending node 1x7°, inclination 55°, least distance 03S, and 
direct motion, the principal circumstances of the comet’s appear- 
ance, so far at least as regards track across the heavens, might be 
represented ; but its extraordinary brightness is not easily ac- 
counted for. The comet is mentioned in Kaempfer's History of 
Japan, which renders it the more curious that the Chinese annals 
should have no account of it Struyck thought it was a return 
of the comet of t66i, but in his day that body was thought to 
be identical with Apian's comet of 1532, an idea which was 
negatived by Mechain’s subsequent calculations and by the non- 
discovery of the comet about the year 1790, notwithstanding 
Maakelyne’s efforts to insure observations if it returned at that 
tune. 


METEOROLOGICAL NOTES 
Variations in the Relation of the Barometric 
Gradient to the Force of the Wind.— In a very sugges- 
tive paper recently communicated to the Meteorological Society 
of London, Mr. Clement Ley shows that the mean velocity of the 
wind corresponding to each barometric gradient is much higher 
in summer than in winter, and that this is the case at all stations 
examined, with all winds, with all lengths of radios of isobar ic 
curvature, and with all values of actual barometric pressure. 
The diurnal and seasonal variation in the relation of the gradient 
to the force of the wind is unquestionably one of the funds* 
mental questions of meteorological research, and we hope Mr. 
Ley will soon again return to Us discussion, with ampler data for 
a more satisfactory handling of the subject than he has yet had 
before him. That the mean diurnal oscillations of the barometer 
cannot be neglected in the inquiry is very evident. Thus, while 
in Jane at 8 a h. the barometer at Kew is 0 015 inch above the 
daily average, on the coast at Falmouth it is only 0 001 inch ; 
bat while at 3 p.m. it is 0*015 inch below the average at Kew, 
it is still o^ooi inch above the average at Falmouth. Crossing 
to the Continent and contrasting Holder on the coast with Namur 
inland, it is seen that in June at 8 a.m. the barometer at Helder 
is 0*004 inch under the average, while at Namur it is 0*008 inch 
above it, but at 3 f.m. it is at Holder 0*007 inch above, whereas 
at Namur it is 0*011 inch below the average. An interesting part 
of the paper Is that descriptive of t h e m ean diurnal variations lathe 
velocity of the wind, in which, among other interesting features, 
it is pointed out that at the coast stations* the mean horary 
curve in summer approximates in type to the winter curve at the 
* t L fkf Aw** 1 r -ItWitMfi h^’iw about * In 
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connection with this it is interesting to note that while at 
Valentia and Falmouth the anemometric maximum occurs in 
summer about 2 the barometric minimum does not occur 
till from three to four hours later. The point might be even 
still more strikingly put by a reference to the observations made 
at Pola, near the head of the Adriatic Sea, where during June, 
July, and August, 1876, the anemometric maximum occurred 
from 10 a. m. to noon, and the barometric maximum from 1 i 
A.M. to 1 p.m. The two maxima are thus all but contempo- 
raneous, a result directly opposed to the view' generally enter- 
tained that in such cases the barometric maxima are contempo- 
raneous with the anemometric minima. London presents very 
considerable facilities for the working out of this question in its 
two well-equipped observatories at Greenwich and Kew, and in 
the number of meteorological stations situated within a radius 
of fifty miles, in connection with the Meteorological Office, Mr. 
Glaisher, and the Ixmdon Meteorological Society. Observa- 
tions made at these stations at 9 A.M., 3, and 9 i\m., would 
render possible the drawing of the isobarics over the south-east 
of England, with an approach to correctness sufficient to give 
the barometric gradients for Greenwich and Kew as may meet 
the requirements of the problem. Isol>artcs drawn from the 
Daily Telegraphic Reports alone, while sufficient in a first ten- 
tative inquiry, are, owing to the great distances between the 
stations, necessarily very hypothetical, and therefore much too 
rough for any satisfactory investigation of this important subject. 

Climate of Pekin. — A memoir on this subject, read by II. 
Fritschc before the Imperial Academy of Sciences of St. Peters- 
burg on August 17, 1876, has just been published in the Refer* 
torium jiir Metcoroh'gic . The memoir is on able and exhaustive 
discussion of the elaborate meteorological observations made at 
Pekin from the beginning of 1841, and published by the Russian 
Government under the superintendence successively of Kuppfer, 
Kaemtz, and Wild. II, Fritschc has thus been able to give in a 
very complete form the hourly and general monthly averages for 
temperature, pressure, and humidity, and very satisfactory, 
though necessarily less complete, averages of wind, cloud, min, 
snow, hail, and thunderstorms. The mean temperature and 
pressure of each day of the year has been worked out in detail, 
and several of the more important extremes are also tabu- 
lated. This well-discussed material has a peculiar meteorologi- 
cal value, arising from the position of Pekin with refer- 
ence to the continent of Asia, since it results from that 
position that Pekin may be regarded as situated during the 
winter months in an extensive anti-cyclone, the prevailing winds 
being from the continent seawards, and from at least April to 
July, in an extensive cyclone when the prevailing winds blow 
from the sea in upon the continent. Hence its dry winter climate, 
the mean monthly rainfall amounting only to 0*14 inch, and its wet 
summer climate, the average rainfall in July being neariy 20 00 
inches. Hence also snow falls only on eleven days during the 
year. Thunderstorms occur on twenty -seven days, from the end 
of April to the beginning of October, reaching the maximum in 
June, July, and August, when a thunderstorm occurs on an 
average about every fifth day. The same season marks the 
period of hail, which is, however, of rare occurrence, being only 
once in two years. Of special interest are the hourly averages 
in their xeiation to the winds and weather of this part of Asia. 
Thus, while the climate of Pekin loses much of its continental 
character during the summer months, the hourly barometric 
curves lose their strictly continental character, the mormng 
minimum, for instance, foiling dose to* or eyen slightly below, 
the mean of the day, thus tending to be assimilated to the curves 
of the sea-tide climates about the latitude of Pekm. 

Why the Barometer dors not always, Indicate Real 

Vertical p*>*ss"“* Mr. Robert Tcxment writes from Edm* 
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burgh to point out why the barometer doe* not always indicate 
real vertical pressure. He point* out that as the upper currents 
of the atmosphere when in motion are more mobile than the 
lower, and less retarded by friction than the lowest, there are 
frequent movements or “ liftings ” from the lower to the upper 
layers, and this affects the barometric column, “ the normal up- 
ward diminution of pressure which takes place when the atmo- 
sphere is at rest being greatly altered when its upper portion is 
in rapid motion.** Mr. Tennent says “ the practical conclusion 
from this is obvious. On weather charts the constant rise and 
fall of the barometer which is there reported, is to a large extent 
simply due to the passage of air over a resisting surface ; over a 
surface devoid of friction these mechanical effects would be en- 
tirely removed, its rise and fall would be greatly reduced, and 
might be considered as being solely dependent on the effects of 
heat and vapour. . The gradients and isobars which are depen- 
dent upon it would also be similarly affected. The barometer 
does not indicate the real weight of the atmosphere, it only ex- 
hibits the amount of its elasticity from which its real weight can 
only be deduced when the dynamical element of motion docs 
not enter into one of its currents.** . . . “As a general rule, in the 
British Isles equatorial winds are accompanied by these rapid 
upper movements, while Polar winds move with a greater uni- 
formity in the velocity of their various layers, and sometimes 
even those on the surface move more rapidly when copiously 
supplied from a vertical source. There is hence a remarkable 
difference in their mode of inflow. Equatorial winds as they in- 
crease in force are hence accompanied by ‘ lifting * and a fall of 
the barometer. Polar winds are not attended by ‘ lifting,’ and 
if their supply is copious and partly from a vertical source, their 
increase in force is accompanied by a rise of the barometer. 
The range of the thermometer is equally great both above and 
below its mean. But with the barometer the extent of its range 
above the mean is not more titan one-half of that which takes 
place when it is below it. When it is below the mean, equa- 
torial winds generally prevail which are accompanied by 1 lifting’ 
and extensive range. Above the mean, Polar winds prevail 
which are .not attended by * lifting * or such extensive fluctua- 
tions. Hence, as a general rule, equatorial winds exhibit ficti- 
tious or dynamical pressure, while Polar winds possess more 
nearly real or statical pressure, being unaccompanied by the 
mechanical oacillations due to the passage of air over a resisting 
surface.** 

Thunderstorms at Antibes on March 26, 1877.— Col. 
Gazan has given a brief account, in the Bulletin International 
for April 18, of three thunderstorms which occurred at Antibes, 
in the south-east of France, on March 26, possessing certain 
characteristics well deserving of attention. About 7 a. m. a flash 
of lightning occurred followed by a clap of thunder, and at 7.10 
A.M. a fall of hail without rain, lasting ten minutes. The hail- 
stones were for the most part regularly round, quite opaque, and 
not bigger than common peas, the largest not much exceeding 
half an inch in diameter. Clear patches of blue sky in the east 
and south-west formed a striking contrast to a nimbus cloud in 
the west, which was connected with the upper clouds. The 
clouds were abiolutely motionless, the air so calm that not a leaf 
was stirring, and the fall of hail exactly perpendicular. At 
II. 10 a.m. the sky was entirely overcast, and under the same 
conditions as before a fresh fell of hail took place, mingled with 
heavy ram, the hailstones being more equal in size and generally 
smaller. About 2.30 p.m. a pretty smart shower of rain fell, 
which, immediately after a flash of lightning followed by thunder, 
increased in violence, and was accompanied with hail The 
forgest of the hailstones did not much exceed the largest of those 
of the two falls preceding. During the whole time there was 
net a breath of wind until just before the end of the last thunder* 
storm, when a light westerly breeze sprang up, Col Gazan 


infers from the quiescent state of the air, as shown by the absence 
of motion in the clouds, the perfect calm at the earth’s surface, 
and the regular distribution of the hailstones over the ground, 
that the three thunderstorms were formed immediately over the 
place and that the phenomena were unattended with any gyratory 
movement whatever — conclusions whicS if correct, have im- 
portant bearings on the theory of thunderstorms, and therefore 
are well deserving of the most careful examination on the part 
of observers of the phenomena of atmospheric electricity. 

M etkorology i n Ita l y. —The Rivista Scientifico Industrials f 
publishes a “ project for the constitution of an. Italian Meteoro- l 
logical Society** from the pen of Prof. D. Ragona, director of 
the Modena Observatory, in which the writer points out the im- 
portance of meteorology, and adds that this science owes much 
to Italy, as it was in that country that the most valuable meteoro- 
logical instrument?, viz., the barometer, thermometer, and rain- 
gauge, were invented. More than 100 meteorological station* 
ate already in existence, some of which are renowned for exact- 
ness of the determinations and delicacy of the researches they 
have made. They have also the advantage of great variety in 
the> elevations, more than sixty of them being situated between 
200 and 2,500 metres above sea level. Several influential 
persons have already consented to become members of the new 
society, and amongst them are the Minister for Agriculture, 
Industry, and Commerce, and Prof. G. V. Schiaparelli, of 
Milan. We wish the project every success. 

Meteorology in France.— T he prefects of three different 
departments have published a circular notifying to the mayors of 
the several communes under their authority the required condi- 
tions for receiving daily the weather-warnings issued by the oh- 
servatory. It is the first time that official action lias been taken 
for the propagation Of the system inaugurated by M. Levemer. 

The progress made under his direction is very remarkable, and 
meteorology is becoming very popular in every part of France. 

The system is to continue on the voluntary principle. 

Sunday Weather Warnings. — The weather telegrams 
sent every Sunday by the British Meteorological Board have 
been discontinued, as it is only during winter that the taking of 
observations has been authorised. The head of the Meteoro- 
logical Office has written to M. Leverrier notifying the fact, and 
expressing a hope that the Sunday service will be resumed 
next September. This decision has given rise to some sarcastic 
paragraphs in the French leading journal?, which doubt whether 
storms will be found strict Sabbatarians even in summer. 

GEOLOGICAL NOTES 

Geological Map of Belgium. — Considerable discussion 
has lately taken place in Belgium regarding a detailed geological 
map of that kingdom which it has been proposed to construct. 

The Academy of Sciences, the Geological Society of Belgium, 
and the Association of Engineers have all formed committees 
of inquiry as to the best methods of preparing the map. It 
may interest geological readers to know the scheme which after 
prolonged discussionjhas been agreed upon by the Geological 
Society of Belgium. The organisation of the staff is proposed 
to include a geological committee charged with the actual sur- 
vey, and consisting wholly of geologists ; a cartographical com- 
mittee composed of cartographers and geodesist?, to take charge 
of the engraving and publication of the map in chromolitho- 
graphy ; a director, as president of both committees, to be 
appointed by the King, on the recommendation of the geological 
committee. Each committee is to be independent of the other, 
and to have the utmost , liberty within its own proper sphere of 
action. The Government* on the recommendation of the Royal 
Academy ol Belgium, name* the first five members of the geo* 
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logical committee, and the additions to this number are made by 
the Government on the recommendation of the committee itself. 
The geological committee may nominate for appointment by 
the Government as associate members, the assistants which it 
will require for the execution of the work, and it will regulate 
their remuneration subject to ministerial approbation. This com* 
mitiee will settle the legend of the map, as well as all details 
which can be regulated in advance ; it will determine by 
whom and under what conditions the geological work is to 
be carried on, and it will decide upon the memoirs or other 
works connected with the geology of the country, which are to 
he published as accompaniments of the map. Each published 
sheet of the map will bear the name of its author. The geo- 
logical committee will communicate through the director with 
the cartographical committee before the final printing off of the 
sheets of the map. The cartographical committee will com- 
prise five members, including the director-president, all ap- 
pointed by the Government. The Director will convoke the 
committees as often as he considers necessary and at least 
once in three months. It will be his duty to superin- 
tend the execution of the work determined by the committees, 
and to give an account of its progress at every quarterly meet- 
ing. lie will also present annually to Government a report upon 
the whole work connected with the map and upon the employ- 
snent of the funds placed at his disposal. These regulations em- 
body the views of the majority of the Geological Society of 
Belgium, but from the keen and prolonged debate on the subject 
(well reported in the Jiuli<tin) t it is clear that some members of 
the Society shrewdly foresee the difficulties which are sure to 
arise if these regulations are finally adopted by the Govern- 
ment The whole scheme is too cumbrous. Unless the 
president happens to be a man of singular powers, it will be a 
matter of herculean labour to get a harmonious and complete 
result out of the independent work of two committees, who need 
not be summoned above once a quarter, and who are not com- 
pelled to have any direct communication with each other 
until just Wore the final issue of each sheet of the map. 
The actual survey will be made, in part at least, by paid 
assistants. Their work will be subjected is the criticism oi the 
geological committee, the majority of which may change from 
time to time, thus affording no guaiantec of uniformity of 
system. The maps, after coming out of the ordeal of this com- 
mittee, will paus under that of the cartographers, who, it seems, 
are to have full power to bring out the maps in any style or 
shape they choose, and who may possibly be quite unacquainted 
with geological requirements. We can anticipate the asonish- 
raent with which some fine day one of the assistants may peruse 
a published copy of his own “(eMlle.” Perhaps his name 
engraved at the bottom of the sheet may be the only indication 
be will recognise of liis association in a work with which his 
connection ceased when he handed Ins field-maps over to the 
geological committee. It is to be hoped that the Government 
will reduce this somewhat complicated machinery. A respon- 
sible director, with, if need be, a small council of geologists, 
palaeontologists, and map-makers with whom he might from time 
to time consult, would be sufficient to organise a staff of field- 
surveyors and to carry out m fullest detail and in complete 
harmony a geological survey of the country. 

Ice-WokK IN Lakraitoh — M r. II. Y, Hind, who has already 
published much valuable Information regarding the glacial pheno- 
mena of British North America, has recently visited part of the 
north-eastern coast of Labrador, and has prepared some note* of 
the chief geological results of the journey. His contributions to 
Our knowledge of the glaciation of that part of the world are of 
special interest, and will no doubt be welcomed by those geolo- 
gists Who still maintain the potency of icebergs and floating-ice 
ovtrgkdeis end ice-cap. He describes tbe^pan-lce ” qf the 


Labrador coast— that is, the frozen sea-water of the bays and 
shallow seas along the coast, and shows that though in winter it 
has no lateral motion but merely rises and falls with the tides, in 
spring and summer it breaks up into pieces or l * pans " from a few 
square yards to many acres in extent. These “pans” pressed by 
the south-east Arctic current against the coast, and accommo- 
dating themselves to all its sinuosities, arc pushed over the low 
islands and promontories with irresistible force, grinding and 
polishing the hard rocks, rasping the sides of steeper cliffs, and 
driving before them every boulder and pebble which may be 
lying on the surface, as well as any blocks which they may be 
able to detach from the solid rocks. The same kind of action 
takes place in the shallow seas, the bottom of which, down to a 
depth of twelve or fifteen feet, is smoothed and planed by the 
drifting ice. While the prevalent drift is from the north-west 
out of Davis Strait, a change of wind sometimes brings the end- 
less chain of loose ice back again. The rocks are again abraded 
and the loose blocks are driven to and fro until they acquire the 
true boulder-form . In the sheltered depressions of the sea-floor 
accumulations of Mr is must be taking place like some varieties 
of boulder- clay. Mr. Hind remarks that this form of ice-work 
goes on over hundreds of miles of coast. Me assumes that it has 
been (he means of smoothing and polishing the rocks of Labrador 
up to a height of many hundred feet above the sea during the 
gradual elevation of the land. At the same time he states that 
though he believes the deep fjords to have been excavated by 
glaciers, he has found after the most careful search only one 
example of glacial stria*. An obvious objection will occur to 
many readers ; it may be that the smoothing and polishing 
of the hills of Labrador has not been done by pan- ice but 
by solid sheets of land-ice which moved over the country, 
no doubt grooving and strutting it from end to end. All 
that pan-ice has effected may have been merely the rubbing 
down of the exposed parts of this general glaciated surface, and 
the consequent removal of the strict*. The sea-bottom off the 
Labrador coast freezes in sixty and seventy feet of water, forming 
what is called “anchor-ice.” Seals taken in seat-nets from 
depths of ten or fifteen fathoms are often found frozen solid 
when brought to the surface, where, however, they thaw in a 
few hours. The Labrador climate, as is well known, owes much 
of it -i seventy to the constant supply of ice drifted past it from 
the north. Mr. Iliad examined thousands of icebergs near at 
hand last summer, and in only one or two instances did he 
detect upon them any foreign material. Me concludes that true 
icebergs have little opportunity of transporting rock and Mm t 
though he admits that where they ground they may be deepening 
the water by their incessant rolling and grinding, as the swell of the 
sea sways them to and fro. He speaks of a loose fringe of such 
stranded bergs on banks at a distance of ten or fifteen miles from 
the outermost islands, extending for hundreds of miles along the 
coast of north-eastern Labrador. These banks intercept the ice- 
bergs and prevent them approaching nearer to the land, so that 
it is only the broken fragments of the smaller M foundered ” 
bergs which enter the fjords and channels. 

Human Remains in a Raised Beacu. — During the recent 
long ‘excursion of the geology class of the University of Edin- 
burgh, an interesting find was made in the raised beach to the 
w est of Pittenweem, on the coast of Fife. The storms of last 
winter have cut away some new slices of the coast* and laid 
bare fresh sections of the low raised beach which fringes the 
more sheltered parts of that coast-line. Portions of the skull, 
arm, and shoulder- bones of a full-grown skeleton were observed 
protruding from an upper argillaceous layer of the undisturbed 
gravel of this raised beach. In examining them, one of the 
phalanges of a child was likewise obtained. Some additional 
bones were picked up on the beach, but the greater part of the 
skeleton had no doubt been removed by the waves. From the 
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position of the bones Been in situ, it was inferred by the students 
that the body had originally been cast ashore by the sea with 
one arm extended beyond the head, and that in this posture it 
had been covered up with mud and gravel. The stratum, 
containing the remains, lay about 4j feet above the present high 
water-mark, and was covered with earthy sand. 

NOTES 

Wr regret to see what we must characterise as an unwarranted 
attack made upon Sir Wyville Thomson in the current number 
of the Annals and Magazine cf Natural History , as to the dis- 
posal of the specimens obtained by the Challenger Expedition. 
Dr. Martin Duncan appears to have taken for granted that an 
extract of a private letter which some indiscreet friend of Mr. 
Alexander Agassiz published in Silliman's Journal, and which 
then found its way into the English journals, is “official” lie 
would have done well to have ascertained whether this was really 
the case before allowing himself to comment on Sir Wyville 
Thomson’s proceedings in such severe terms. So far as we are 
aware, out of the many naturalists actually engaged to work out 
the results of* the Challenger Expedition, only three are not 
Englishmen, two being Americans, and one German. These three 
gentlemen aie of the very highest repute in their respective 
branches, and Sir Wyville Thomson has, in our opinion, done 
well for science to secure their services. 

A large and influential deputation of members of both 
Mouses of Parliament, headed by the Duke of Richmond and 
Gordon, President of the Scottish Meteorological Society, 
waited on the Chancellor of the Exchequer on Tuesday to advo- 
cate that society’s claims to State assistance. Sir Stafford 
Northcote said that the Treasury was prepared to grant i,oco l. 
for services rendered to Government during the past twenty 
years, and as regards the future he promised to consider the 
matter. 

Mr<. J. Rvssf.u. Reeves, F.R.S., after whom that m/tgifi- 
cent bird Reeves’ pheasant was named, died on the 1st instant 
at Wimbledon, aged 73. As a young man in the M.E.PCVs 
service in China, Mr. Reeves contributed not a little to our 
knowledge of the flora and fauna of that country, several new 
plants and animals having been sent home or described by him. 
llis love for natural history continued to the time of his death, 
and for some time he kept up a good aviiry at his house at 
Wimbledon. 

THE Rhind lectures, delivered in Edinburgh by l)r. Arthur 
Mitchell, on the condition and antiquity of the cave-man of 
Western Europe, in otlur words the early, or earliest European 
of whom we have any knowledge, were brought to a close on 
Friday last. Dr. Mitchell showed that the cave-man’s weapons 
of the chase and war wire made of bone or horn, and highly 
finished, while his implements of stone were extremely rude, and 
calculated chiefly to serve as tools in the making of his bone 
implements, thus placing him in the bone rather than in the stoue 
age of civilisation. From an elaborate examination of the 
objects which the cave-man has left, displaying nn art-faculty, 
and from the study of the crania of the cave* people themselves, 
he showed that they must have possessed a high capacity for 
culture in all directions, and must have been as complete in their 
whole manhood as living Europeans. From an exhaustive 
examination oi the cave-fauna, and of the actual fauna of 
Western Europe, Dr. Mitchell gave reasons, which certainly call 
for grave consideration on the part of archmolcgists, for 
believing that the antiquity of the cave-man of Western Europe 
^ to be measured by a few thousands, and not by tens or 
hundreds of thousands of years. 

Th* Anthropological Institute will hold a Conference at 
4> St Martin's Place, Trafalgar Square, on May 22 , on the 


Present State of the Question of the Antiquity of Man, when 
the following papers will be read Prof. Boyd Dawkins, 
F.R.S.— “ On the Evidence Afforded by the Caves of Great 
Britain j ” Prof. McKenny Huphes— ‘ * On the Evidence Afforded 
by the Gravels and Bricl# 5 Earth ; ” Mr. R. H. Tiddeman, — 
f On the Hytena Bed in the Victoria Cave.” Communications 
have also been solicited from foreign anthropologists. 

The Paris Acclimatisation Society distributed its medals last 
Saturday at the Vaudeville. One of them was awarded to Mr. 
Alfred Mosenthal, Consul of the late Transvaal Republic, for his 
admirable work on the acclimatisation of the ostrich. Suc- 
cessful experiments on his system have been made on a large 
scale in Algiers. 

Mr. Etheridge writes to the Times with 'reference to his 
examination of the red and green shales found below the depth 
of 1,073 feet in the boring at Meux’s Brewery, and of which 
Prof. Judd spoke in a recent article in Nature on Deep Well- 
borings in London. He states that the evidence now shows them 
to be of paleozoic age, and of the continental type of Devonian 
rocks containing the molluscan fauna of that period. 

At the April session of the German Geological Society llerr 
Speyer exhibited a number of fine palaeontological specimens 
belonging to the Permian formation, obtained at a depth of 242 
metres from borings in the vicinity of Memel. The twenty-five 
species found embraced eleven molluscs, five entomostraca-, two 
bryozoa, &c. Although nearly all of them are represented in 
the I^ower Permian of Thuringia, Hesse, and Wettexau, but one- 
third of the number are found in tlie corresponding English 
formations. The above-mentioned borings yielded in the midst 
of the Permian formation occasional specimens of dolomite, with 
crinoidal stems and imperfect remains of brachypo^s, belonging 
properly to the Devonian. 

The monument to Liebig to which we have previously re- 
ferred, was unveilel at Darmstadt, his birthplace, on the 12th 
inst., the scvtnty-fourth anniversary of his birth. 

The Annual Meeting of the Cumberland Literary and 
Scientific Association was held at Keswick on the first three 
days of the present month. This association, as we have pre- 
viously intimated, is formed of a large number of local Cumber- 
land societies, and both its first and its recent meetings have 
been highly successful. The idea of thus associating the various 
local societies of a county is admirable, and we would strongly 
recommend its universal adoption. The president at the last 
meeting was the Bishop of Carlisle, who gave a really interesting 
and fairly liberal address on the “Analogies and Contrasts 
between Human and Divine Science,” the greater part of which 
consisted of an account of some recent advances in physical 
science. Several other papers were read, nearly all of them 
scientific, and more or less on subjects connect.: with the dis- 
trict. The new president is Mr, Isaac Fletcher, M.P., F.R.S., 
anil the next meeting will be held at Cockermouth in May, 
1S7S. 

Commander Perrier read a paper at the last meeting of the 
Geographical Society of Paris, on the determination of the longi- 
tude of Algiers by telegraphy. The exact longitude is 2' 
east from Paris, the probable error being only o"oi. The time 
required for the transmission of the electricity from Paris to 
Marseilles was found to be only ^ of a second ; the distance 
between these two cities being S63 kilometres, it shows that the 
velocity of the electricity was not less than 46,030 kilometres per 
second. Similar experiments tried on the submarine able 
between Algiers and Marseilles proved that the time required to 
travel was ffo of a second ; for a distance of 926 kilometres this 
shows a velocity of only 4,000 kilometres. But the battery used 
for signalling in the aerial line was composed of 100 elements, 
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and only ten elements were used in the sub-Mediterranean 
cable. The triangulation of Algeria is an accomplished fact, 
and ; the calculations will be finished two or three months 
hence* When the operations shall have been completed it will 
be possible to know the exact length of an arc of meridian pass* 
ing through the Paris Observatory, and extending from Shetland 
to Laghouat The amplitude will be exactly 30°, An arc of 
parallel will be measured, also extending from Nemours on the 
Morocco frontier to Bona, in the vicinity of Tunis. The mean 
latitude will be 36° and amplitude^ io° . 

The following courses of instruction for science teachers will 
probably be organised this summer at South Kensington : — 1. 
Chemistry (Elementary), from July 4 to July 26, by Mr. W. 
Valentin, F.C.S. ; 2. Sound, from June 19 to July 11 ; 3. Light, 
from July 12 to August 3, both by Prof. Guthrie, F. R. S. ; 4. Steam, 
from July 4 to July 26, by Prof. Goodeve, M.A., and Prof. 
Shelley ; 5. Biology, from June 13 to July 5, by Prof. Huxley, 
Sec. R.S. Details may be obtained by application to the Science 
and Art Department 

* The award of the Public Schools’ Prize Medals of the Geo- 
graphical Society for the present year has been as follows 
Physical Geography — Gold medal, Walter New, Dulwich Col- 
lege ; Bronze medal, Arthur Smyth Flower, Winchester College. 
Political Geography-Gold medal, William John Newton, Liver- 
pool College; Bronze medal, John Wilkie, Liverpool College. 

Artificial flowers called barometers are being now exhibited 
in a number of Parisian opticians’ shops. They are coloured 
with a material composed of chloride of cobalt. When exposed 
to sun and dry air the leaves become deep blue ; when the air 
is saturated with moisture they become pinky. All the inter- 
mediate shades are easily observed. 

A report from Dr. v. Bary on his recent excursion into the 
Tuareg region of the Western Sahara was read at the last meet- 
ing of the Berlin Geographical Society. His researches yield 
but few grounds in support of the theory that the Sahara was 
formerly the bed of a sea. He is inclined more to the belief that 
North Africa has long been free from a covering of water, as no 
traces of Tertiary formations were found, and the sand-downs 
cannot be regarded as proofs of the former existence of a sea. 
The traveller found the valley of Mihero not only remarkable for 
the number of crocodiles existing in its pools, but also on account 
of the rich growth of trees in striking contrast to the surrounding 
deserts. A mass of luxuriant climbing plants prevents the passage 
of beasts of burden. 

Finnish papers report that vast masses of smoke arc issuing 
from a mountain adjoining the river Tana, and that the snow in 
the vicinity has been melted away. The region has hitherto been 
free from evidences of volcanic activity. The theory has often 
been advanced that the gradual elevation of the shores of the 
Gulf of Bothnia is due to volcanic forces, and it is possible that 
these are finally seeking a vent. 

The royal tigress in the Berlin Zoological Gardens, lately 
brought forth a litter of two, which she utterly refused to take 
cure of. They were accordingly placed amidst the family of a 
Newfoundland dog, who welcomed the new-comers warmly and 
bestows upon thou all necessary maternal attentions. 

An extensive movement of subsidence has taken place at 
Mxrano Marcheaato, in the territory of Cosenta (Calabria). Vast 
chasms have opened, a great number of houses have been 
destroyed, and many others threaten ruin. The movement 
extend* to the north, passing the hills of S. Fill e Budta as well 
at to the river that divides Marano from Render the) waters 
of whkh are partly raping through large fissures fat its bed. 
At the observatory of Cosenza there have been noticed for some 


time a barometrical depression of 10 mm., an extraordinarily low 
state of temperature with variable winds, fresh snow on the 
mountains, and a very abundant rainfall. The magnetic instru- 
ments, too, riiotv an extraordinary agitation. 

The town of Iquique, in Peru, was visited by a destructive 
earthquake on May 10. The damage done is not so great as 
was at first anticipated, and it is stated that no lives have 
been lost Early on the following day, between 2 and 
3 am,, a shock of earthquake is reported to have occurred at 
Comrie and the surrounding district of Perthshire ; the shock, 
as usual, came apparently from south-west, proceeding ^north- 
east, and was accompanied with a noise resembling that of 
distant thunder or the discharge of cannon. On May 2 several 
shocks of an earthquake were experienced in the neighbourhood 
of Lofta, in Sweden, causing some degree of damage. 

In the April session of the Berlin Anthropological Society, 
Baron v. Schleinitz, commander of the late German exploring 
expedition, gave on extended account of his anthropological 
studies among the inhabitants of New Guinea and the islands of 
the Melanesian Archipelago, which possess an interesting cha- 
racter on account of the isolated character of the region. The 
natives belong almost exclusively to the pure Papuan race. 
Three sharply-disti nguislied types were noticed. Thcfirst, pre- 
valent in the northern part of New Guinea, is characterised by a 
thin, ill -shaped, haiiy body, smooth face, thick lips, woolly 
hair, prognathous features, thin calves, &c. A second, occupy- 
ing the islands of New Hanover and New Ireland, is slightly 
modified. The colour is a light brown, scarcely darker than 
that of South Europeans ; the body is better proportioned and 
more fully rounded ; clothing is not worn by the men and rarely 
by the women. A comparatively strict observance of morality, 
the rights of property, and family relations was, however, ob- 
served. A third race, found on the western coast of New 
Guinea, evidently possesses a slight mixture of Malaysian blood. 
They are russet brown and dolichocephalous, with intelligent and 
handsome features, and well proportioned form. Many of the 
tribes inhabit villages built on piles and well secured against 
attack. Polygamy is prevalent in certain regions, and a [legalised 
system of marriage appears to be general. 

We have received from Prof. Heurict the sum of 1 /. iof. 
towards the Gauss Monument Fund. 

The additions to the Zoological Society’s Gardens during the 
past week include a Hoolock Gibbon ( Ifylobates ho&Iock) from 
Assam, presented by Mr. John Scrymgeour ; two Mauge's 
Dasyures {Dasyurus rnmgai) from Australia, presented by Capt. 
J. C. Harris ; an Antarctic Skua ( Stercorarius at; tar ciii us) from 
the Antarctic Seas, a Ceylon Hawk Eagle {Spizai'tus ceyhnmsls) 
from Ceylon, presented by Capt. W. Vincent Legge ; two White 
eared Conures ( Conurus Imeotis ) from South America, presented 
by the Lady Greville ; three Touracous {Corytk&itc persa) from 
Wert Africa, presented by Mr. J. G. Tayler and Capt. R. II. 
Crewe ; a Saddle-billed Stork {Xenorhynchus scMgalmsis) t a 
Black Stern othere {SUrnothoerus niger) from West Africa, five 
Kappler’s Armadillos (latusia kapplen) from South America# 
purchased 5 a Wild Boar {Sus ser<fa\ bom in the Gardens. 

UNIVERSITY INTELLIGENCE 

Oxford. — The Master and Fellows of BalBol College give 
notice that they are willing to receive as members of the College 
without farther examination, selected candidates for fhe Indian 
Civil Service, not exceeding in number ten# and to assist m thrir 
education. Any candidate who wishes t? avsti himself of this 
grojiosal is requested to communicate with the Master of 

Cam bridge.— The Adam* Prfce awarded biennially for the 
bcstlmy on lome wbjeettof Put. Mathematic*, Astronomy, 
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Of other branch of Natural Philosophy. the competition being 
open to nil persons who have at any k* en Emitted to a 
degree in the University of Cambridge h ** b ? e " adjudged I to 
Edward John Routb, M. A., F.R.S., St, Peter s College, The 
subject of the essay it 4 * The Cntenon of Dynamical Stability.” 
The value of the prise is about 250/. 

A Warden of Cavendish College in the place of the Rev. T. 
J. Lawrence, resigned, will be elected on Tuesday, June 5. The 
College is intended for students somewhat younger than ordinary 
undergraduates, and the teaching and discipline correspond with 
those of the higher forms in a public school The salary is 
500/,, or a capitation fee of 5/ when the number of students 
exceeds XOO. Candidates are requested to communicate with 
the Rev. Prebcndaiy Brcretou, Tittle Massingham, Roughatn, 
Norfolk. 

Glasgow. — The Town Council has given a subscription of 
5,000/. to the funds of the University of that city, 

Bristol. — It will be seen from our advertising columns that 
a Principal is wanted for University College. For so young an 
institution the salary offered is very fair, and we hope that a 
thoroughly good man will be obtained for the post, one who, if 
not a man of science himself, at least regards it as of equal im- 
portance with literature. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 12. — “ On certain Molecular Changes 
which occur in Iron and Steel during the separate acts of Heating 
and Cooling,” by Pro f, Norris, M.D., Queen’s College, Bir- 
mingham. 

An exhaustive study of the various conditions lias led to the 
elucidation of the nature of hardening, softening, tempering, 
annealing, &c., and has further shown that numerical values 
may be assigned to these states. 

The research lias further established the existence in steel and 
in iron containing jree carbon of a contraction or shortening 
which is excited by heat, and which proceeds simultaneously 
with the dynamical expansion, and masks its true amount. This 
is divisible into htgft and low temperature contraction. 

The presence of a cooling expansion or crystallisation, which 
conics in during the dynamical contraction, and masks its true 
amount. 

These effects, due to crystallisation and decrystallisation, are 
the causes of the so-called kicks, or temporaiy contractions and 
expansions which occur during the heating and cooling of the 
steel. 

That the low- temperature contraction and cooling expansion 
are due to decrystallisation and crystallisation which occur 
during the acts of heating and cooling, while the kicks them- 
selves are simply the therniil effects associated with these 
changes, and are proportionate to their extent 

That protracted annealing, that is, extremely slow cooling, 
brings about molecular separation of the carbon and iron ; and 
steel in such a state contracts greatly when high temperatures 
are reached, producing the contraction returns seen at tne end of 
the heating, and which are due to the condensation produced by 
the recombination of the carbon and iron. Steels in this state 
are less susceptible to cooling expansion (crystallisation), and 
therefore to low temperature contraction on subsequent heating. 

April 26.— “Researches on Emeralds and Beryls.— Part II. 

° n , » the Analysis of Emeralds 

and Beryls,” by GreviUe Williams, F.R.S. 

Trl? n r?L?f ttt " ! ?" d ^ of U» Beds of Chert in the 
hTm a^/bT Limestones of Ireland,” by Prof. Edward 

the Geological Survey of Ireland. 7 dmaB ’ °* 



waters of a shallow sea exposed to the sun’s rays, and of a 
warmer temperature than when at a greater depth. The waters 
appear to have been charged with a mom than usual supply of 
•Sica in solution, derived (as Mr. Hardman suggests) from the 
surrounding lands, formed, for the most part, of highly siliceous 
materials. As silica is less soluble than carbonate of lime, 
chemical replacement would naturally take place, the carbon- 
ate of lime being dissolved out and its place taken by the 
silica. The warn) condition of the sea-water, its exposure to 
sunlight, the porous character of the corall nc, ciinoidal and 
other forms, and the soft and “oozy” condirionof the fora* 
miniferal mud would give easy access to the sea-waters, and the 
process of silicification would take place analogous to that 
described by Dr. Martin Duttcan, F.R.S., as having occurred in 
the West Indies. 

Linnean Society, April 19. — G. Bentham, F.R.S., vice* 
president, in the chair. — M. Cassini ir I)e Candolle read an im- 
portant paper on the geographical distribution of the Meliacex, 
His general conclusions with regard to the Melia family may 
thus be summarised : (a) The number and the mutual affinities of 
the various genera of Meliacece decrease from the Asiatic region 
towards Africa and America on one side and towards East'.Poly- 
nesia on the other ; {f>) Between the Meliaceoe of America and 
Africa there exists analogy, whilst Polynesian species belong to 
Indian type ; (r) New Caledonia contains within itself a remarkable 
number of distinct species, the type of which, however, is Indian ; 
(d) in Australia three Indian genera are found, along with three 
genera exclusively belonging to Australia ; (e) No species of 
Melia cen? have hitherto been collected in the mostjeastem islands 
of Polynesia ; if subsequent observations reveal such it will be 
interesting to know whether they pertain to Indian or American 
type. — Another contribution on the geographical distribution of 
the Indian fresh-water fishes (Part II. The Siluridae), read by 
Dr. Francis Day, curiously enough in some ways points to a 
similar conclusion to that derived from the plants above-men- 
tioned. Dr. Day showed that of the twenty-six genera of Silu- 
roidec represented in the Indian Empire, ten are found in the 
Malay Archipelago, two more reach Cochin China or China, 
whilst Clarias only is common to India and Africa, and more- 
over it likewise is found in the Malay Archipelago. He infers 
that the said freshwater fish of India are more closely related to 
a Malayan than to an African fish fauna. — Mr. R. Irwin Lynch, 
of Kew Gardens, brought before the notice of the Society some 
observations on the disarticulation of the branches of Castilho, 
elastica , the caoutchouc tree of Central America. He has noticed 
that the lateral branches are detached from the ascending stem 
of the plant in a regular manner from below upwards la the same 
way as leaves, and this happens always at the point of insertion. 
In certain Euphorbiaceous genera which have leaf likelbranches, 
these fall as does a leaf, and they bear in their axils a bud from 
which alone the permanent branches are produced. They are 
themselves subtended by a leaf reduced to a scale. — Capt 
Chimmo followed by two communications, one concerning tne 
mode of obtaining and the structure of the so-called Eujblectella 
of the Philippines, the other a description of a supposed new 
Rhizopod. 

Anthropological Institute, May 8.— John Evans, F.R.S., 
president, in the chair.—Special thanks were voted for the 
present to the Library of a complete set of the volumes relating 
to the voyage of the Novara, published and presented by the 
Austrian Government.— On an exhibition, by Mr. R. Biddulph 
Martin, of objects from a large refuse heap in the neighbourhood 
of Smyrna, Mr. Hyde Clarke, Col. Lane Foot, ana the presi- 
dent offered remarks. — Mr. A* L. Lewis communicated a de- 
scription of the remains of a stone circle at Colderham, Kent, 
illustrating his remarks by a well-prepared plan.-— Dr. John Kae 
read a paper on the skulls of the Esquimaux, attributing the fact 
that two distinct types of skull exist among these peoples to an 
admixture of blood. An interesting discussion followed, in 
which Dr. Beddoe, Col. Lane Fox, and others took part. — Dr. 
~ " * a paper on the Aborigines of 

on the authority of Mr. Cbristi* 


* knowledge of them, and employed 

organic agency by silica, and that the rock~is tndva naeudo^ them very largely in she^darmiog, to wv ro many respects, not 
a view held by several observers. so black as they have been painted, 

was th^S^lS Which th , is repUcoment ^ brootfa abont Royal Microscopical Society, May*.-H,C.Sorby,F.R.$., 
lot tSSgyS” "P 01 ?- B -“shown that there was reason . president, in the chair. A number of donations to the society 
that at the close of the period during which tK. 1 * - 

S&Sfe* Bawstone was formed m the am 8 of Centod 
Iretand, the sea-bed was etatated so as to be cowedby the 


were announced, including a stun of 5004 presented by Mr. C. 

Lambert, from a bequest of 25,000/. kft *7 

father, to be appropriated to benevolent and tdentofie pwp< 
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—The first of a series of lectures founded in honour of the late 
Prof. J. Quekett was delivered by Sir John Lubbock, Bart, M.P., 

On Some Points in the Anatomy of Ants.” Commencing by 
reference to the occasion, and appropriately giving a short history 
of the life and labours of Prof. J. Quekett, the lecturer proceeded 
to describe in a minute and interesting manner the general struc- 
tee and microscopic anatomy of these insects, pointing out the 
differences found to exist between individuals of different species, j 
and also between the various classes of the same species. Atten- j 
tkm was specially drawn to the structure of the antennm, and to j 
certain organs presumed to be those of hearing, also to the struc- ! 
tee of the mouth, with its extensive muscles and mouth-sac. i 
At the conclusion of the lecture, the 44 Quekett Medal 99 of the 
society, struck for the occasion, was presented to Sir John , 
Lubbock by the president, amidst great applattae from the 
fellows. j 

Victoria (Philosophical) Institute, May 7.— Dr. C Brooke, j 
F.R.S., in the chair.— A paper on the indestructibility of matter ? 
by Prof. Challis, F.R.S., was read. 

Rome } 

R. Accademia dei Lincei, March 4.— The Roman Tuscia 
and the Tolfa, by M, Ponzi. — On graphical statics, byM, Batta- 
Hgni.— On some cavcm-royriapods of France and of Spain, by 
M. Fonzago. — Studies on some anouran amphibians of Pied- | 
mont, by M. Lesson*. — On a new function of the liver and the ! 
effect of ligature of the vena porta, by M. Tommaso-Crudeli. — | 
On the Meibomian glands, by the same.— On the chemical con- J 
stitution of the cyaoamides, by MM. Fileti and Schiff. — On the j 
tenacity of copper, steel, brass, and aluminium, at various tem- , 
peratures, by M. Pisati and others.— On the dilatation, ;capil- I 
larity, and viscosity of fused sulphur, by M. Pisati. -^On J 
organisation of the meteorological services of forecast for Jt£ri- ; 
culture ; on publication of meteorological observations ; and on 
history of the atmosphere, April to September, 1S76, by M. ! 
Tarry. — On the small proof plane, by M. VolpiceHl — Epheme- | 
rides and graphic representation of the height of the water j 
surface of the Tiber, measured daily in 1876, by M. Belocchi. — j 
On tiUniteond apatite of the plain of Spedallacio, near Sarsalba, j 
and cm mancinite, by M. UriellL— Indian com and pellagra, by j 
M. Selmi. j 

Pailis j 

Academy of Sciences, May 7.— M. Pdigot in the chair.— j 
The following papers were Tead Two general laws of geo- ; 
metric curves, by M. Chasles. — Studies of Mr. Sylvester on the 
algebraic theory of forms, by M. Hermite.— Note *1 prof os of < 
M. Fave's communications on the theory of heat, by M. Resal. 
He opposes M. Fave’s views.— On determination of the differ- 
ence of longitude between Paris and Berlin, by M. Mooches. ; 
The first series of astronomical observations are on the eve of 
completion.— Researches on the law of Avogadro and Ampere, : 
by M. Wurtz. Oxalate of potassium loses its water when heated 
in dry Jair under a certain pressure, but does not lose it, if heated : 
under the same pressure, in chloral vapour or in a mixture of air j 
and water vapour. We may infer that hydrated chloral vapour i 
does not act like dry air, but like a mixture of anhydrous chloral 
and water vapour. — Chemical researches on the green matter of 
leaves, by M. Fremy (third paper). He thinks it proved that the 
colouring matter of leaves is a mixture of phyUoxanthtitc and phyl- j 
locyanate of potash. During life chlorophyll acts by decomposing J 
CO r When the leftvesdie and fall the colouring matter is destroyed j 
and gives up to the ground the salt of potash it contained. 
Change of colour of chlorophyll ; its passage to blue and to red 
or orang e, by M. Trecuk— On meteorological predictions sent 
fromtSe United States, byM. Faye. Some think the success of 
these owing to the rtte of the Gulf Stream, which they suppose 
to be the grand route taken by storms in traversing the ocean. 
M. Faye *bow* this to be ft mistake $ the path of stomas de- 
pending cm currents in the higher regions of the atmosphere.— 
On the identity of anthrax in all the species of domestic animals, 
by M. Bouky. Contagion is its most essential character. — M_. 
Bernard made some remarks in presenting his Lemons sur h 
diabde d la glycog&tiiu animate * — Reports on the geodetic and I 
topographic works executed in Alg«m, by M. Roudairc. This 
m to his measurement of the meridian of Biskra, and survey 
oftheregion of iheChotts.— Practical mducedformof the develop 
mentofraylor, by M. Ronyaux.— ^ 

equations of any co-efficients, withor without second member, 
ty M. Andrf. —Solar spots observed At Madrid in April, 1877, 


- 'i {May vj, 1877 

**J-*W. Another "confirmation of what M. Janssen 
observed.— On M. Janssen's communication on the sudden 
formation of a very important sun-spot, by M, Gasan. He thinks 
the spot was not formed suddenly; all spots are preceded by 
violent agitation of the luminous matter. He passes some other 
strictee^— Researches on accidental double refraction, by M. 
Mare. The double refraction produced by hardening is iden- 
r. *kat produced by a regular heating of the contour 
of the plate.— Chi the interior resistance of thermo-electric 
elements by Holland. The experiments were made with 
Clamour! s pile* The curve of resistances oscillates continually ; 
its course, at first rather irregular, becomes nearly normal only 
after about twenty minutes ; it is then fixed at a height which 
it retains during about ten minutes. When the pile cools the 
curve again oscillates irregularly.— On acid acetates, by M. Les- 
coeur.— On some derivatives of acetylacetic ether, by M. Demar^ay, 
— On nitrosalicylic acid, by M. Phipson. — Action of toxical and 
antiseptic vapours on the fermentation of fruits, by MM, Le- 
chartier and Bellamy. The action of vapour of phenic acid, 
cyanide of potassium, and camphor destroys or diminishes con- 
siderably the vitality of fruit cetls. — On the same subject, by 
M. Gayon. He tried chloroform, ether, and sulphide of carbon 
with similar results. Sulphide of carbon and camphor (iii the 
two series of experiments) acted less powerfully than the other 
substances ; they allowed a little fermentation.— On two new 
niobates, by Mr. Lawrence Smith. These, found in North 
Carolina, he names HatckdtoUte and Rogers He . — Researches on 
the mode of formation of Cyclopia, by M. Durestc. — Note on 
the peristaltic movement of the intestine, by M. Guerin. The 
matters In the intestine are not moved along by an action a forgo , 
resulting from simple circular contraction of the muscular mem- 
brane, but by a double propulsive and suction al action, realised 
through contraction of the circular and longitudinal planes of the 
intestine.— On a whale, properly so called, caught in the Bay of 
Tarentum, by M. Capellini. — On the mines of New South 
Wales, by M. Simon. 
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SCIENCE AND WAR 
II. 

A T no other time has there been so much want of 
unanimity among the Great Powers of Europe on 
the subject of Ordnance. There are "to be found at the 
present moment cannon of a dozen diff erent descriptions 
in the gun parks of European nations, differing from each 
other not only in respect to their construction, but in the 
metal of which they are made. So far as small arms are 
concerned, we know there is but one opinion ; some 
nations prefer one breech-loader to another, but all agree 
in the employment of breech-loaders. In the case of 
cannon, however, it is different. Germany relies upon 
breech-loading ordnance, while Great Britain has for- 
saken the system and gone back to muzzle-loaders ; 
Austria makes her guns of bronze, Germany of steel, 
Russia favours steel and brass, America cast iron, while 
England has cannon of steel encompassed with iron, and 
France weapons of iron girt with steel. 

The balance of favour is beyond question with the 
breech-loader at the present moment. All the new artil- 
lery of the Russians and the Turks is of this kind, while 
the field-guns both of the Germans and Austrians are 
upon the same system. France has done nothing lately 
for the regeneration of its ordnance, and there remains 
but Great Britain and Italy to represent muzzle-loading 
artillery. But Italy, although she has adopted the British 
system for very heavy guns, is by no means a confirmed 
believer in it, and will doubtless hesitate before following 
our example very far, beset, as she is, with neighbours 
armed with breech-loaders. 

Of all the Powers, it is, curiously enough, steady-going 
Austria, which has taken the boldest and most independent 
course in the matter of artillery. It was but at the end of 
1875 that the Austrian War Office decided to adopt the 
Uchatius cannon for field artillery, and yet at this moment 
every artillery regiment of the vast Austro-Hungarian army 
is armed with the new weapon. Within eighteen months 
no less than 2,000 of these cannon have been cast and 
finished, and now the Vienna arsenal is engaged in the 
manufacture of heavy guns of the same character. Never 
was a more energetic step taken. A new cannon of some 
sort was held to be absolutely necessary to uphold the 
prestige of the army, and a Commission having been in- 
trusted with the selection of an arm, pronounced without 
delay in favour of the scheme brought forward by Gen. 
von Uchatius. In October, 1874, the first round was 
fired from an Uchatius gun, and a twelvemonth afterwards 
the sweeping reform which was to introduce an entirely 
new artillery throughout the Austrian service was de- 
cided upon. Government sanctioned an expenditure of 
1,800,000/. to be spent in two years, and Gen. von 
Uchatius was directed to give all the assistance in his 
power towards the fulfilment of the design. 

The Uchatius gun is made of so-called steel-bronze. 
Chilled bronze would be a better name, since Uchatius 
casts hb metal in a chilled, or metal mould, in the 
same manner, pretty well, as Sir William PaUiser pro- 
duces his famous cklled projectiles. Bronze, as every- 
Vol. xyl—Nq, 3p5 


body knows, has been a favourite metal with gun-founders 
from the earliest days, and in the East, especially, magni- 
ficent castings of this nature have been produced. About 
90 per cent of copper and 10 of tin is the mixture com- 
monly employed in making ordinary bronze, but 8 per 
cent, of tin is the proportion preferred by Uchatius. The 
difficulty in casting bronze, as those who have any experi- 
ence know full well, is that of securing homogeneity, soft 
particles of tin becoming isolated in the mass, and giving 
rise to the defect known as “ tin-pitting.” Whether we 
have lost the secret of bronze-casting, or whether in 
former time's they were more skilful at the work, certain it 
is that founders of the present day are unable to secure 
so uniform an alloy as formerly. This was very apparent 
when some eight or ten years ago our own Government 
adopted, for a brief time, bronze artillery. The addition 
of a small percentage of phosphorus did not mend matters, 
and the highest authorities on the subject were at a loss 
to suggest an effective remedy. Our bronze guns, too, had 
another defect which could not be overcome. After 
firing the bore became affected, and the weapon, as it was 
termed, “ drooped at the muzzle.” These were t^e two 
defects indeed that led mainly to the abandonment of the 
bronze gun in this country, and they are, too, the diffi- 
culties which Gen. von Uchatius appears to have over- 
come. He has got rid of “ tin-pitting ” and his guns do 
not “ droop at the muzzle.” 

Uchatius found that by subjecting the alloy in a liquid 
form to considerable pressure, he was enabled to secure 
a perfectly homogeneous mass, a result which was also 
furnished, he discovered when he had gone a step farther, 
if the molten metal was rapidly cooled. Steel-bronze is 
apparently made much in the same way as the toughened 
glass, of which we have heard so much lately. After 
being cast in a mould, the alloy is thrust into a reservoir 
of oil, heated to a high temperature, so that the metal 
suddenly cools, but only down to a certain point. Then 
the casting is withdrawn and allowed to get cold more 
gradually. A regular and crystalline structure is in this 
way produced, which has none of the defects of ordinary 
bronze. It is a moot point whether phosphorus enters 
into the composition at all. Chemists tell us they can 
find no trace of it, but this is no absolute proof that a 
small percentage of the element was not originally con- 
tained in the alloy, being burnt out after it had done its 
work of harmonising the two metals. The inventor is 
rather reticent on the point, but in any case, it is very 
certain that he produces a uniform and homogeneous alloy 
of a hard crystalline nature. 

One other expedient Uchatius has recourse to in making 
his cannon. When he has cast his gun and chilled it, he 
proceeds to dilate the bore. Wedges of steel, shaped in 
the form of cones are forced into the tube of the gun 
one after another, until the calibre of the weapon has been 
increased by something like seven or eight per cent This 
expansion or dilation of the tube has not only the effect of 
hardening or steeling the cone, but also of rendering the gun 
more elastic andcapable of resisting more effectually the 
strain put upon it at the moment of firing. The gun, after 
this process, hi in a state of elastic tension, and it is said 
that there is a pressure from without, inwards, equal to 
that which was exerted to dilate the gun in the first 
instance ; and that this is actually the case can scarcely 
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be doubted, since it is a (act that a section of the gun 
before being quite severed, will tear itself loose with con- 
siderable violence, and will be found on separation to 
have partially returned to its former calibre. 

So far as practical trials have been conducted with the 
weapon, the Austrian Government have every reason to 
be satisfied with the Uchatius gun, which compares 
favourably with the Krupp steel cannon in the matter of 
accuracy and durability ; while as regards its cost, it is 
far cheaper than any other rifled ordnance. A steel field- 
piece costs upwards of ioo/.,even when not protected with 
rings, while the iron-steel weapon manufactured in this 
country, costs about 70 /. sterling ; the steel bronze cannon 
of Gen. von Uchatius, on the other hand, are made for 
35/. apiece. 

In construction, the Austrian gun is so similar to that 
of Herr Krupp, of Essen, that the latter claimed com- 
pensation for an infringement of his patent when the 
manufacture of the Uchatius gun was first commenced. 
The Essen works, our readers may know, supply not 
only Germany with steel breech-loaders, but have pro- 
vided the present belligerents with all their modern 
artillery. Russia has still many brass cannon on hand, 
and Turkey a goodly number of Armstrongs, but 
both powers mainly depend upon their steel Krupps. 
These stood the German army in such good stead during 
the last war that their reputation is firmly established. 
They are of crucible steel, and the breech, instead of 
being upon a hinge, or in the form of a block, moves 
round in a D-shaped socket, the escape of gas being 
further prevented by rings of phosphor-copper. 

The manner in which the ordnance of this country is 
constructed is sufficiently familiar to our readers. A tube 
of steel is encompassed by jackets of wrought- iron, and 
in this way the toughness of the latter is combined with 
the hardness of the former. All our guns, as we have 
said, load at the muzzle, while those of Russia, Germany, 
Austro-Hungary, and Turkey, are breech-loaders. Italy, 
in the case of the iooton guns with which she intends 
to arm her two stupendous turret-vessels, the Dnilio 
and Dandolo , has adopted our method of construction, 
except that she employs smooth, instead of studded, pro- 
jectiles. With the employment of a gas-check at the 
base of the shot to prevent windage and so secure the 
full force of the exploding charge, the use of studs in a 
shot appears to be unnecessary, a sufficient spin being im- 
parted to the projectile by the soft metal of the gas-check 
before-named, which causes the shot to rotate after the 
manner of a Snider bullet. So satisfactory, indeed, were 
the Italian trials of these projectiles last year that it is by 
no means improbable that we, too, may give up the use 
of studded shot. 

As to the comparative value of breech-loaders and 
muzzle-loaders, we shall not offer an opinion. No doubt 
a muzzle-loader is the stronger weapon, because its breech 
is solid, but our cousins, the Germans, urge very justly 
that since their guns do .not burst, they are quite strong 
enough. Advocates of the muzzle-loading system argue 
again that their weapon is more simple in construction 
and for this reason is to be preferred > but On the other 
hand the sponging and loading of a gun i $ mote easy to 
effect, if it opens at the breech. Indeed, ip the case of 
very heavy guns located in a casemate dr on board 


ship, the Germans reproach us with the assertion that 
we must needs have recourse to alt sorts of compli- 
cated and awkward machinery in loading, while in 
their case a simple pulley or crane is all that is necessary. 
Either, say they, we must expose our gunners through 
the open port when loading, or, as in the case of the 
Thunderer , rely blindly on hydraulic apparatus to work 
the guns for us. So stands the question ; perhaps the 
present war will bring us a solution of it. 

H. Baden Pritchard 


THE FORESTS OF PEGU 
Preliminary Report on the Forest and other Vegetation 
of Pegu, By Sulpice Kurz, Curator of the Herbarium, 
and Librarian, Royal Botanical Gardens, Calcutta. 
(Calcutta : C. B. Lewis, 1875.) 

I NDIAN forest reports have of late years become as 
plentiful as the proverbial blackberries. The fre- 
quent appearance of them is a consequence that might 
be expected when we consider the wide range of coun- 
try which comes under the supervision of the Forest 
Department of India. So far as bulk or quantity of 
printed matter is concerned, no one can say that these 
forests are not fairly represented in the Government 
papers which appear in the course of a year, but the 
quality of these reports is another question. They too 
often contain merely the dry details of work carried on 
during the year, and are interesting only to those imme- 
diately connected with the special department from which 
the reports emanate. Occasionally, however, a report is 
issued which in reality is something more, containing 
much valuable information on subjects connected with 
forest conservancy, and amongst such Mr. Kurz’s may be 
classified. It is, in fact, rather a description of the vege- 
tation of Pegu, to which are added appendices occupying 
quite two-thirds of the whole bulk of the volume. Taking 
the actual report itself, which, as indicated in the title, is 
of a preliminary character, the matter in which will be 
worked out in Mr. Kurz’s forthcoming book, we find it 
divided into two parts, first, the “ General Report,” and 
second, the “ Special Report.” The general report is 
again divided into two sections—^) A general aspect of 
the country, its geological and climatological features, in 
connection with the flora. (B) A botanical description 
of Pegu, with special reference to its forests. After a very 
brief topographical sketch of Pegu, Mr. Kurz considers 
the geological aspect of the country from a botanical 
point of view, which, unlike that of the true geologist, is 
not to consider the age of the rocks, &c., but simply their 
extent and quality, from which inferences may be drawn 
of the vegetation found growing upon each formation. 
The geology of Pegu is described as being very simple 
uid uniform, the hills being composed solely of **n 
stone, skirted at their base by a strip of diluvium, n tr 
rupted by a deeper or shallower alluvium, J^herever 
choungs come down from the hills, and succeeded y t e 
vast alluvial plains, through which the 
Sittang flow.” The laterite formation is described as being 
of the highest importance in the various floras 0 n ta. 
The term laterite, as generally wed by foresters in Bu - 
mah, comprises several heterogeneous rocks and sods, all 
Characterised by a more or less ferruginous appearance. 
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but really connected in no other way than that they are 
all permeated by hyperoxide of iron* u No other forma- 
tion/’ Mr, Kurz writes, “except metamorphic and vol- 
canic ones, can boast of such a variety of species, in 
spite of its apparent sterility, as laterite. It is this rock 
that affects vegetation so much that the great difference 
between the floras of Malacca, Borneo, Sumatra, &c., 
on the one hand, and that of Java on the other side, is 
produced. It is also this formation which allows so many 
Australian genera, like Melaleuca, Bceckea , Tristania, 
Leucapogon, &c., to spread so far to the north-west, some 
of which, like Tristania, spread as far north as the 
Ava frontier. If all laterite plants were to be erased 
from a list of the plants of Pegu proper the flora would 
be rendered very uninteresting indeed.” 

The seasons of Pegu seem to be similar to those of 
Lower Bengal j the cold season, however, is shorter, and 
the hot, dry, as well as the rainy seasons, are earlier by a 
month than in Calcutta. The dry season ranges from 
about December to April, the cold part of which termi- 
nates usually, and sometimes, abruptly about the end of 
February ; during this period the thermometer rarely 
rises above 88° in the shade, sinking as low as 57 0 
and sometimes to 55 0 and 54 0 before sunrise. Heavy 
dews prevail and fogs are plentiful in the early hours 
of the day, the after parts of which are clear and 
bright. During this season rain is almost unknown. 
The hot part of the dry season comprises the months 
of March and April, during which time, chiefly in 
the former month, an occasional heavy thunderstorm 
moderates the intense heat. In the early part of May 
the regular monsoon rains, which cease during Novem- 
ber, set in. The thermometer, during the hot seaso^ 
rises rapidly to 95 0 and ioo° in the shade. The nights, 
however, are cool and refreshing. In the hottest province 
of the country, at the height of the season, the thermo- 
meter never registered above 74 0 before sunrise. Great 
heat and dryness prevails in the open country, and on the 
ridges, “ while in the narrow valleys of the eastern slopes 
of Yomah, and in the Martaban hills, where evergreen 
forests skirt the streams, dew often falls so heavily, that 
one becomes quite wet when marching in the early 
mornings through the herbage along their bank. But 
after an ascent of 100 or 200 feet, we meet with the same 
dryness again in the deciduous forests, as in the open 
lands. It is here that we can almost every morning 
observe a white sheet of vapour in the depths of the 
valleys, resting on the forests, which enables us to appre- 
ciate clearly the rAle which evergreen forests play in the 
attraction of the currents of vapour,” 

The foregoing abstracts will serve to show the nature of 
Mr. Kurx's report, a good deal of which is interesting. It 
might, however, have been considerably condensed with- 
out losing any of its value, indeed its value would have 
been much enhanced. 

Whatever advantages or disadvantages Burroah may 
present to travellers generally, to a botanist the advantage 
must be very great in having specimens ready gathered, 
and only requiring to be picked up, for we are told that 
owing to the extreme violence of the gales which prevail 
at the end of April and the beginning of May, the amount 
of old trees, branches, &c., thrown down is often astound- 
iog, offering an easy and fruitful harvest of specimens of 


woody plants, otherwise quite out of reach on account of 
their height. At other seasons apes and squirrels are 
most useful agents for procuring flowers and fruits of 
lofty trees. Another advantage is that in the cold season 
there is an absence of mosquitoes. Space will not allow 
us to do more than mention the appendices which we 
have before referred to. In the introduction to the first, 
which is a list of Burmese trees arranged in their natural 
orders, with brief remarks as to the quality and appear- 
ance of the wood, &c., we are treated to some remarks 
on the value or otherwise, of native names of plants. Mr. 
Kurz says, “ there are still very respectable botanists and 
practical men who look upon native names for plants as 
something absolutely reliable, some even believe that 
native names are preferable to scientific ones, because the 
former are permanent, and are not altered from one day to 
another, as is the case in science.” Our own experience 
is that while a native name, is often a great help to the 
accurate determination of the genus or species, it is, on 
the other hand, often a delusion and a snare, for it fre- 
quently occurs that the same name is applied indiscrimi- 
nately to plants even of distinct natural orders. This, 
perhaps, is not so much the case with Indian plants as 
with plants from other countries. Mr. Kurz points out 
the difficulty that must always present itself in India, 
where the same plant is known in different localities by 
diffeicnt names, whereas the scientific name would be 
identical all the world over, or if not actually identical, 
certainly traceable. This lengthy report concludes with 
some extracts from the author’s journal of his tours. It 
is illustrated with a sketch map of Pegu, and two plates of 
a new genus Afayodendron, named in honour of Lord 
Mayo, and one of the appendices contains a botanical des- 
cription of this plant. 

INFLUENCE OF CLIMATE ON PULMONARY 
com UMPTJON 

Influence of Climate in the Prevention and Treatment of 
Pulmonary Consumption . Lettsomian Lectures for 

1876. By Charles Theodore Williams, M.A., M.D.^ 
Oxon. (London : Smith, Elder, and Co., 1877.) 
r “PHE fact that consumption is the great destroyer of 
men and women in the prime of life, nearly one- 
eiglith of all the deaths which occur being due to it, 
is more than sufficient to warrant any amount of 
minute and patient inquiry which might result in the 
prevention and more successful treatment of this terrible 
disease. Dr. Williams treats the subject in its climatic 
relations, and gives what is, in many directions, an 
elaborate and able discussion of a large amount of fresh 
data adduced with reference to the therapeutic action of 
British, Mediterranean, African, Indian, Australian, sea- 
voyage, and other climates, differing widely from each 
other as regards temperature, humidity, elevation, and 
exposure to sudden changes of weather. In concluding 
the inquiry he draws some valuable conclusions as to 
those patients who ought to winter abroad, and those on 
the other hand who may remain at home, those who are 
most likely to be benefited by sea-voyages, and those 
most benefited by dry climates, and how far the tempera* 
ture and elevation is ,to be taken into account. The 
question of moist climates, whether hot or cold, is also 
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examined with the view of ascertaining whether such 
climates are desirable at all for consumptive patients. 
The results would have been rendered even more valu- 
able if the author had availed himself more freely of 
the labours of others who have written on the same 
subject. 

But it is the remarkable conclusion arrived at regard- 
ng the winter climates of the south of England which 
arrests attention. This conclusion is that Torquay, 
Bournemouth, Ventnor, and the whole of the western 
end of the English Channel possess climates less be- 
neficial to consumptive patients than are the climates 
of Hastings, St, Leonards, and the eastern end of the 
Channel ; and it is thence inferred “ that it is the 
stronger influence of the Atlantic warm current and its 
accompanying winds on the shores of Devonshire and 
Cornwall, which though it raises their winter temperature 
many degrees, clothing their hillsides with verdure and 
causing what would otherwise be waste places to bloom 
with rare exotics, deprives them of the stimulating and 
bracing influence which is possessed by the less beau- 
tiful shores of Sussex with its breezy downs and colder 
winter climate.” 

It may be doubted if the facts warrant this very broad 
conclusion. It has been shown by Buchan and Mitchell 
in their discussion of the weather and mortality of 
London, published in Jour. Scot. McteoroL Society , 
vol. iv., p. 205, that the three periods of the year 
most fatal to consumptive patients are November and 
the first half of December, when the temperature is rapi dly 
falling and is at the same time low ; in January when the 


or two consumptive patients more than the average being 
there in a particular season when the weather happened 
to be peculiarly severe, 

OUR BOOK SHELF 

Annals 0/ the Astronomical Observatory of Harvard 
College . VoJ. xiii. 

We must congratulate the authorities of Harvard College 
on the publication of the Annals of the Observatory. 
The volume is the result of a large portion of the work of 
the institution during the time that it has been without a 
director, since the death of Prof. Winlock in June 1875, 
An account is given of the several funds available for 
purpose of publication, and then follow the biographical 
notes of W. C. Bond, G. P. Bond, and J. Winlock, the 
several directors since the foundation in 1815. We then 
come to the details of the instruments in use and plans 
of the observatory and grounds. The work done from the 
year 1855 appears to have been chiefly the measurement 
j of binary stars, transit observations, investigation of lunar 
phenomena, drawings of nebula, photographs of the sun, 
and spectroscopic observations, the latter consisting 
I largely of the examination and drawing of the chromo- 
sphere. In Part II. we find some thirty-four exquisitely- 
finished plates depicting the results of the foregoing 
observations, published at the expense of the Bache fund. 
These were made by or under tne direction of the late 
Prof. Winlock. It seems a pity that the authorities do 
not publish from time to time a selection of these papers 
on special subjects. Part II. would be widely bought by 
astronomers if its contents were given separately, and the 
plates, which are, perhaps, the finest accessible, were 
practically not buried in an odd volume of a lengthy 
series of “ annals.” 


temperature falls to its annual minimum ; but chiefly from 
March to about the middle of June, when the air is driest. 
Now these results, which are based on the enormous popu- 
lation of London and the long period of thirty years, would 
have led to the expectation that the winter and spring 
climate of Torquay was certainly not less beneficial to 
consumptive patients than that of St, Leonards. 

It seems not improbable, from an examination of the 
whole facts, that the discrepancy may be accounted for 
by the comparatively small number of patients whose 
cases have been discussed by Dr. Williams, viz., 243, of 
whom 100 were under medical treatment at Torquay) 
58 at Ventnor, 57 at Hastings, and 20 at Bournemouth, 
and to an important point missed in the discussion, viz., 
the very different types of weather which have prevailed 
in the different years and the varying mortality from con- 
sumption attending on these types of weather. It is in- 
dispensable in such a discussion that tabular statements 
be prepared, showing the number of patients under 
medical treatment for consumption at each place during 
each month of each year, and the results of the treatment 
as respects each patient, in order that the results may be 
compared with the meteorology of the place and year to 
which they refer. Till this be done we cannot be said to 
be in a position to make any comparative statement of 
the therapeutic effects on consumptive patients of the 
climates of the different sanatoriums of the south of Eng- 
land ; it being evident, for instance, that the relatively high 
position of Hastings as a sanatorium for consumption 
may be wholly due to a chance excess of patients sent 
there during exceptionally mild seasons, and the relatively 
low position of Bournemouth to the mere accident of one 


Cultivated Plants; their Propagation and Improvement . 

By F. W. Burbidge. (Edinburgh and London ; William 

Blackwood and Sons.) 

That Mr. Burbidge possesses the pen of a ready writer 
no one can deny when it is borne in mind that in a very 
short time he has produced several books on horticultural 
or gardening subjects. His “ Domestic Floriculture,” 
published by the same firm as the present volume, was, 
up to that period, the best of his productions ; for though 
it was not of a scientific character, it was of a nature 
calculated to elevate window gardening from the mere 
habit of simply allowing a few ordinary plants to struggle 
for an existence through adverse circumstances to a sys- 
tem in which all might take an interest 

The present volume is one of a different character 
from any of those which have preceded it. Mr. Bur- 
bidge, in fact, says in his Preface that the primary inten- 
tion of the book was as a popular handbook on plant 
propagation and improvement, with a hope also that it 
might “ serve young gardeners as a stepping-stone to 
works of a higher scientific character, and more espe- 
cially to those of Charles Darwin.” Nevertheless, the 
chapters or sections devoted to “ Hybridising and Cross- 
breeding,” “ Natural Fertilisation and Cross-breeding,* 
and “Artificial Fertilisation and Cross-breeding,” will he 
useful as bringing together from various and widely 
scattered sources, what has been done in these cognate 
branches of scientific research. In these sections we 
think Mr. Burbidge has done his work well, the refer- 
ences to the quotations being fully given not only to 
English but also to French and German works. 

The great bulk of the volume is devoted to a General 
review of some of the most popular groups of cultivated 
plants, with notes on their propagation and natural affini- 
ties.” In this the arrangement of the orders is somewhat 
novel, for instead of bemg classified in a scientific man- 
ner they arc placed alphabetically. The habits and £ecu- 
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(ferities of the principal plants m each order are briefly 
described as well as their economic uses, together with 
notes on the most general method of propagation. 

The book will no doubt meet with a wide circulation j 
the chapters on propagation, grafting, and budding, being 
of a practical character, will be useful to other readers 
besides those of a purely scientific turn. As a further 
illustration of this we may point to the chapter on Seed- 
saving, in which we are reminded of the excellence of the 
produce of the Continental seed farms, especially those 
of Erfurt, which are noted for their Primulas, Stocks, 
Balsams, Asters, See. ; we are also told that the seed of 
such common plants as Cineraria and Calceolaria is, 
when of a tl good strain,” worth from 10/. to 15/. per 
ounce, and Primula seeds even more. The book has a 
good index, always a special point of value in one in- 
tended for reference. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond -with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

The Editor urgently requests corespondents to keep their Utters as 
shott as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance ez>en of com- 
munications containing interesting and novel facts. ] 

The " Hibernation ” of Birds 

I trust your correspondent “ X " will not object to my point- 
ing out that the “ hibernation ” story which he retails in Nature 
(vol. xvi., p. 43) has in common with dozens, not to say scores, of 
others, the defect of being delivered at second-hand, without 
even the slightly confirmatory evidence which the name of the 
observer of the marvel and of the place where it occurred would 
supply. As tuch it may surely be dismissed to the limbo of (I 
will say) legends. That which has been furnished by the Duke 
of Argyll (vol. xv., p. 52S) rests on a better base, and is almost 
the first 1 have met with for which a respectable man vouches. 
Far be it from me to deny the possibility of a miracle being 
wrought in Persia, but I confess that without impugning Sir 
John McNeill's veracity, 1 simply refuse to believe the story 
except I regard as miraculous the incident he relates. Now there 
is a common supposition that miracles are only performed with 
some woithy end in view, and, moreover, that unless a miracle 
is recognised as such by the witnesses thereto its effect is nullified 
This supposition may, however, be wrong, tor it is hard to con- 
ceive what may have been the end of this miracle, and its super- 
natural quality is clearly not acknowledged by the distinguished 
persons present. One would find greater satisfaction, per- 
haps, if the Duke of Argyll had expressed his belief in it, but 
he contents himself with saying that lie had “ frequently heard" 
his brother-in-law relate the circumstance. The identity of this 
phrase with that said to have been used by another great man on 
another occasion is very striking, and since the story, though 
old, is short, perhaps you will let me tell it. I have heard that 
King George IV., some years before his death, was strongly 
possessed with the notion that he had been present at the battle 
of Waterloo. Once as he was recounting his personal adven- 
tures on that eventful day, he perceived some uncourtly sign of 
incredulity shown by one of hts audience. Turning to the late 
Duke of Wellington, who was of the company, he appealed to 
him — “ Isn't that true, Arthur?” The adroit reply was—* 1 ‘ I 
have frequently heard your Majesty say so." 

May 19 The Reviewed of Palic£n’s Work 

Barlow’s and Laslett's Determination of the Elasticity 
and Strength of Timber 

On comparing the results of Mr. Barlow's determination of 
the modulus of elasticity of Teak timber, given in his “ Strength 
of Materials," p. 82, sixth edition, with the results of different 
Dutch investigators on Djati timber of Java, I was struck by 
ta« great difference between those results, those of Mr. Barlow 
yerv much higher than the others, though Teak of British 
India and Javanese Djati are merely different names for the same 
species, Teetona grandis, L., of the family Verbcnacese. My 
own experiments, which will, I hope, be afterwards published 


in my inaugural dissertation, show also the complete identity 
between Teak and DjatL This led me to detect a serious error 
in Mr. Barlow's calculations. He measures the deflection pro- 
duced by a certain weight of a batten 7 feet by 2 inches square, 
supported at both ends on two props, the bearing distance being 
6 feet, as is stated on p. 67 in the general description of his 
arrangements. The value of E is found in this case by the 
formula — 

/£= „L 5 " 

16 ad % E 

in which l is the bearing distance ; in the case of Mr. Barlow, 
equal to 6 feet. Now all Mr. Barlow's E 's are calculated by 
introducing / = 7 feet instead of / =* 6 feet, as should be ; the 
consequence is that all those values are too great. So for Teak 
timber the value of E is found to be *» 603,600 lbs., white the 
true value is E = 380,023 lbs. on the square inch. Also in the 
formula for the strength — 

Iw 

~ 4 ad* 

l is the bearing distance, Mr, Barlow calculates S = 2,462, 
taking / = 7 feet, the real value being S = 2,110*5 for / — 
6 feet. 

Mr. Thomas Laslett, in his 4 ‘Timber and Timber-trees" 
(London : Macmillan and Co., 1875), following the arrange- 
ments of Mr. Barlow, commits the same error. On p. 42 he tells 
us that in all his experiments pieces were taken 2!' x 2" x 84" = 
336 cubic inches, and that each piece was placed upon supports 
exactly 6 feet apart. But for / is taken, instead 0/ the bearing 
distance 6 feet, the whole length 7 feet. So all the numbers for 
the moduli of elasticity of the different woods calculated by Mr. 
Laslett are too great in the proportion j A : 6 3 , and the numbers 
for the strength in the proportion 7:6. 

The reduced values for E from Mr. Laslett, namely, E « 
362,870 and E = 305,876, and that from Mr. Barlow, E =* 
380,023, agree tolerably well with the mean results of Dutch 
investigators, E ~ 404,210, and much better than does the un- 
corrected value, E ~ 555,180. Other determinations of the E 
of Teak timber are not known lo me. 

The results of Mr, Barlow were already published in the year 
1817. Since that time several editions of this valuable work have 
appeared ; in the year 1867 the sixth edition, revised by his two 
sons. General Morin gives in his " Resistance des Materieux " 
all the results of Mr. Barlow on timber, reduced to metric 
weights and measures. Also MM. Chevandier arid Wertheim, in 
their “ Mcmoire sur les Proprietes Mecaniques du Bois," It is 
scarcely to be believed that none of these eminent men, nor any 
one else, liave remarked this error in the calculation of Mr. 
Barlow's often used numbers. £5. FlGKE 

Haarlem, Holland 

Basking Shark 

I think it but just to Prof. Bocage to ask you to publish the 
inclosed letter, which only reached me on the first of this month, 
owing to its having been sent to a wrong address. I regret that 
I overlooked Signor Capeilo’s memoir on Sdache maxima, which 
was so plainly indicated in the Zoological Record for 1869. I 
had, indeed, the “ Catalogo dos peixes de Portugal que existem 
no Museu de Lisboa, per F. de Brito Capello," which was pub- 
lished in No. vi. of the Lisbon Journal of Science ; but No. vii., 
which the author (whose kindnesses to me when at Lisbon, in 
1 868, I cannot forget) sent to me, I never got, and hence one 
cause of my oversight E. Perceval Wright 

Trinity College, Dublin 

Lis bonne, le 14 fevrier, 1877 

Monsieur et honor! Confrere,— Dans Particle que vous 
avez public dans la Nature sur le u Basking Shark," vous aver, 
comme le Profeaseur Paul Gervais et d'autres, attribud k M. 
Steenstrup la decouverte des appareils tamisants ou fanons 
branchiaux du squsde peierin ou Sqmlus maxima . Si vous 
vous donnez la peine de consulter No. vii, du Journal des 
Sciences Math Phys. et Nat. de LUbonne, vous y trouverez, a 
p. 236, la description de cet appareii ; vous trouverez egalement 
ces appareils figures sur la planche qui accompagne cet article 
et qui contient aussi la figure du poisson. La description et la 
figure des appareils branchiaux ou des fanons branchiaux du 
Sq. maximus (et des esp&ces cong^nires) out done publics 
par M. Capello, aide naturaliste au Museum de Lisbonne, en 
aodt de 1869 ; c’e$t 4 *dire 4 ansavantla publication de Particle 
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de M. Steenstrup. Si vous consulted le Record of Zoological 
Literature pour 1869 (vol. vi.), vous y trouverez, p. 139:— 

«• Sdachc mixima.— A detailed description and figure of an 
example from the coast of Portugal is given by M. Capello 
under the name of Cciorhinus blainvillu % Jour. Ac, Sc . Lisbon^ 
No. vii., p. 233* ” 

T e vous envoie par la poste 1c No. vii. da four, des Sc . de 
Usbonne. J. N. Barbosa Bocage 


Gold in Carboniferous Conglomerate 

Many of your readers are aware that the fact of the occurrence 
of cold in Lower Carboniferous conglomerate as in New South 
Wales is not at all new. The Gay's River Gold Field of Nova 
Scotia, where the gold occurs in Lower Carboniferous conglo- 
merate resting on the edges of Cambrian slates having small 
veins of auriferous quartz, was first pointed out by Prof. Ilartt 
and elaborated by myself in a paper communicated to the Nova 
Scotian Institute of Natural Science in 1866. In Dawson’s 
44 Accadian Geology," of 1868, the same fact is referred to ; also 
in Seluria, Prof. R. Jones received specimens of the conglo- 
merate from me in Park, 1867. to satisfy Sir R. J. Murchison 
of the fact. In the collection of ores and concrete minerals sent 
by H. S. Poole, Esq., Government Inspector ot Mines to the 
Centennial Exhibition, in my charge, was a very instructive 
specimen of slate with a little of the conglomerate attached, 
having a beautiful display of gold. This was much admired. 
The conglomerate of Gayk River is overlaid by limestone \vith 
Lower Carbonilerous fauna and gypsums. The conglomerate is 
worlced still with good resulfS. > D. 11 one ym an 

Provincial Museum, Halifax, Nova Scotia 


Japanese Mirrors 

A SHORT time ago a friend showed me a curious effect, which 
I had previously heard of, but had never seen. The ladies of 
Japan use, in making their toilet, a small round mirror about A 
to 4 inch in thickness, made of a kind of speculum metal, brightly 
polished and coated with mercury. At the back there are usually 
various devices, Japanese or Chinese written characters, badges, 
&c., standing in strong relief, and brightly polished like the front 
surface. Now if the direct rays of the *un are allowed to fall 
upon the front of the mirror aud are then reflected on to a screen, 
in a great many cases, though not in all, the figures at the back 
will appear to shine through the substance of the mirror as 
bright Hues upon a moderately bright ground. 

I have since tried several mirrors as told in the shops, and m 
most cases the appearance described has been observed with 

more or less distinctness. 1 * + v;« 

I have been unable to find a satisfactory explanation of this 
fact, but on considering the mode of manufacture 1 was led to 
suppose that the pressure to which the mirror was subjected 
during polishing, and which is greatest on the parts in relief, was 
concerned in the production of the figures. On putting this to 
the test by rubbing the back of the mirror with a blunt pointed 
instrument, and permitting the rays of the sun to be reflected 
from the front surface, a bright line appeared In the image cor- 
responding to the position 01 the part rubbed. This experiment 
is quite easy to repetot, a scratch with a knife or with any other 
hard body is sufficient It would seem as if the pressure upon 
the back during polishing caused some change m the reflecting 
surface corresponding to the raised parts whereby the amount of 
light reflected was greater ; or supposing that of the light which 
fail* upon the surface, a part is absorbed and the rest reflected, 
those Darts corresponding to the raised portions on the back are 
altereaby the pressure in such a way that less is absorbed, and 
therefore a bright image appears. This, of course, is not an 
explanation of the phenomenon but I put it forward as perhaps 
indicating the direction in which a true explanation may be 

^°The following account of the manufacture of the Japanese 
mirrors is taken from a paper by Dr. Geerts, read before the 
AsLk Society of Japan^S^appearing in their Transactions for 

the mould, which consist, of two tolves, put 
together with their concave surfaces, the workman first 

&rsssaavssffisa!5Ssgg 

or round okei ; the surface of the latter it covered with a levi- 


gated half-liquid mixture of powdered ** chamotte " (old crucibles 
which have served for melting bronze or copper) and water. 
Thus well prepared, the blackish paste in the frame receives the 
concave designs by the aid of woodcuts, cut in relief. The two 
halves of the mould are put together in the frame and dried. 
Several of these flat moulds are then placed in a melting box 
made of clay and 44 chamotte/’ This box has on the top an 
opening, into which the liquid bronze is poured, after it has bCea 
melted in small fire-proof day crucibles. The liquid metal 
naturally fills all openings inside the box, and consequently also 
the cavities of the moulds. For mirrors of first quality the fol- 


lowing metal mixture is 

used in one of the largest 

foundries in Kioto 

Lead 

5 Parts. 

Tib 

15 11 

Copper 

... ... ... 80 ,, 


100 


For mirrors of inferior quality is taken — 

Lead _ •• I o parts. 

Natural sulphide of lead and antimony 10 ,, 

Copper 80 ,, 

100 

* » * * * 

44 After being cooled the melting-box and moulds are crushed 
ar.d the mirrors taken away. These are then cat, scoured, and filed 
until the mirror is roughly finished. They are then first polished 
with a polishing powder called to-no-ld, which consists of the 
levigated powder of a solt kind of whetstone [toAshi) found In 
Yamato and many other places. Secondly, the mirrors are 
polished with a piece of charcoal and water, the charcoal of the 
wood, ho-no-ki {Magnolia hypoleuca) being preferred as the 
best for this purpose. When the surface ol the mirror is well 
polished it is covered with a layer of mercury amalgam, con- 
sisting of quicksilver, tin, and a little lead. The amalgam IS 
rubbed vigorously with a piece of soft leather, which manipula- 
tion must be continued for a long time until the excess of mercury 
is expelled and the mirror has got a fine, bright, reflecting 
surface.” K. Atkinson 

University of Tokio, Japan 


THE DECENNIAL PERIOD OF MAGNETIC 
VARIATIONS, AND OF SUN-SPOI El\L~ 
QUENCY 

A CENTURY and half ago Graham discovered that 
the north end of a magnetic needle moved from 
morning till alternoon towards the west, returning there- 
after to its most easterly position in the morning agaw. 
Van SwiQden, who, half a century later, studied this 
phenomenon during several years, occupied himself 
creatly with the deviations from the diurnal law. One of 
these, y the occurrence of the greatest westerly position 
before noon or after 4 r.M., he found to happen most 
freciuently in 177 6, the number of times increasing from 
1772, and diminishing from the year of maximum nil 
1780 He then asked the question whether there was 
not k period of eight years. Van Swinden sresultswere 
greatly affected by imperfections of his instrument, ana 
we can only consider that the excess of irregular days in 
1776 was probably chiefly due to real causes. 

Though several series of magnetic observations were 
made during the eighteenth century, and two series early 
n this (those of Beaufoy and Arago), yet, as far as I cm 
liscover, Kaemtz seems (in 1836) to have been the hr« 
■emark that the mean value of the diurnal osciUat 
he magnetic needle was not constant. but ^JS 
rear to year : this conclusion he founded on Cassmts 
ibservations, which gave the mean oscill * 9 7 

1784, and is'-ioin 1787. The *»*“«•£ The 

nore distinct attention to tke kctjfw, in g y 
ibservations made at Gottingen in the iy 
*e pointed out that the mean 

Booth in the second year was great® rth ai n that lor »e 

corresponding month of the h*'®* ^ ^ 

bct«k was w be found in the tferd year compared *»*b 
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the second. This increase Gauss did not think could 
go on long, and he predicted that by continuing the 
observations for several years, an oscillation in the mean 
value would present itself. It is not a little curious that 
in discussing the Gdttingen observations for the next 
three years, Dr. Goldschmidt should have failed to remark 
that the maximum was attained in 1837, and that there- 
after the mean diurnal oscillation was diminishing. This 
was reserved for Dr. Lamont, the distinguished astronomer 
of Munich, who, in the end of 1845, by adding the mean 
oscillations obtained from his own observations in 1842- 
1845, to those already found for the preceding years at 
Gdttingen, was able to state that the minimum was then 
attained, but that a longer series of observations was re- 
quired, in order to determine the law of the oscillation. 

It was only in the end of 1851, when the maximum 
oscillation (which occurred in 1848-49) was decidedly 
past, and the mean oscillation had again begun to dimi- 
nish in value, that Dr. Lamont published his conclusion 
that the diurnal oscillation of magnetic declination (as 
well as of magnetic force) obeyed a law whose mean 
duration was nearly 10J years. For the determination of 
this mean he employed the epoch of maximum oscilla- 
tions shown by Cassini's observations in 1787 (already 
noticed by Kaemtr), and he assumed that there were six 
periods from that date till 1849. 

Schwabe had previously, from his persevering observa- 
tions of the number of spots on the sun’s surface, arrived 
at the conclusion that these obeyed a decennial law, so j 
that the number was a maximum in 1828, 1837, and 1848, j 
while it was a minimum in 1833 an d 1B43. The agree- [ 
ment of the epochs, 1843 and 1848, with those of mini- j 
mum and maximum magnetic disturbance deduced by 
Sir E. Sabine from the observations made in the colonial 
observatories, was at once remarked by him, as well as 
that of Lamont's epochs with those of Schwabe. 

This coincidence was also immediately afterwards, and 
quite independently, brought to public notice by Dr. 
Wolf, of Bern (now of Zurich), and M. Gautier, of 
Geneva. It is, however, with the important labours of 
the former of these philosophers that we are most con- 
cerned. Dr. Wolf began at once a systematic search for ! 
observations of sun-spots, and examined hundreds of 
volumes printed and in manuscript, dating from the first i 
discovery of the existence of spots on the sun's surface. 
All the observations thus accumulated he has endeavoured 
to connect and to reduce to a common unit ; and from the , 
numbers thus obtained he has concluded that the sun- j 
spot period, as well as that of the magnetic variations, ; 
occupies on the average 1 1 J years. 

One great cause of the difference between the results 
of the Munich and Zurich astronomers is to be found in ' 
the interval 1787 to 1818. According to the former, ! 
three periods ought to have occurred in this interval ; j 
according to the latter, only one maximum happened, in i 
fact , between the two of 1787 and 1818. Dr. Wolf has 
concluded, from the magnetic observations of Gilpin 
(1 786-1 806) j that a minimum of the diurnal oscillation of 
the magnetic needle occurred in 1 796, and a maximum 
in 1 803, . and these epochs he has supported by the 
observations of the numbers of sun-spots, as weU as of 
those of the aurora borealis, a phenomenon known to be 
associated with magnetic disturbance, and to have the 
same epochs of frequency. On the other hand, Dr. 
Lamont has maintained that Gilpin's observations are 
withoat value, as his needle was supported on a steel 
pivot, and sometimes did not move freely ,* he has also 
objected to the observations of sun-spot frequency made 
during the time in question, that they were made rarely, 
without any common system, and by few observers, some 
having at times seen no spots when others saw many. 

If we could assume with the astronomer of Munich 
that Gilpin's observations and those of sun-spot and 
auroral frequency made at the same time are worthless, ' 


all our knowledge of the epochs of magnetic oscillations 
since 1818, and of sun-spot frequency since 1826, would 
induce us to conclude that there were really three periods 
during the thirty-one years 1787-1818. If, however, any 
value can be given to the observations during that inter- 
val, it is not allowable to assume that the durations of the 
periods have always been the same, the more especially 
that we know the period has varied in length from eight 
to twelve years within the last half century. That some 
value is due to observations of three different phenomena 
has been allowed by most writers, and Dr. Wolfs period 
of n J years has, in consequence, been accepted by many 
of the most eminent men of science who have had occa- 
sion to allude to the subject. 

Having had to study this question in connection with 
the results of observations made during twenty-three 
years at Trevandrum, 1 have examined with care the 
magnetic observations of the last and the present cen- 
tury, determined the exact times for which the yearly 
mean diurnal oscillation of the magnetic needle was a 
maximum or minimum, and have arrived at the following 
conclusions ; — 1 

1st. That there are not sufficient grounds for rejecting 
I the observations of Gilpin, which appear to be in general 
trustworthy as regards the change of mean position of the 
needle from year to year, and of the diurnal range from 
winter to summer. 

2nd. That these observations should, according to the 
mean law, show a maximum near 1797, and another 
should have occurred near 1807. I have found that they 
do indicate a maximum in the former year ; and though 
another maximum appears in 1803, that there are grounds 
for believing the maximum may really have occurred after 
1806, when Gilpin's series terminated. 

! It has to be stated, however, that the maximum shown 
j by Gilpin’s observations in 1797 is very small ; that the 
! whole interval between the preceding and following mini- 
mum is not six years ; and that no such short period and 
small maximum have been observed during the last half 
century. Since, however, the shortness of the period and 
the smallness of the maximum are both confirmed by the 
observations known to us of the frequency of sun-spots 
and of the aurora borealis, I can only conclude, in con- 
formity with the facts, that both these were real pheno- 
mena, which may yet be repeated and aid in the deter- 
mination of the cause of the decennial period. The mean 
duration of the period at which I arrive is therefore 
almost exactly that which Dr. Lamont had previously 
obtained, or 10*45 years. 

F or this result the facts have been taken as they present 
themselves ; since it would be difficult to conclude that 
the observers of all the three phenomena could have erred 
in the same way during nearly twenty years. In addition 
t j this, after a careful study of Dr, Wolf's sun-spot numbers, 
I find it impossible to accept his period of uj years. 
How ill the facts satisfy this result may be shown by two 
comparisons in which the epochs accepted by the Zurich 
astronomer are employed. 

Thus a maximum of the magnetic oscillation occurred 
in 1787 by the observations of Cassini and Gilpin ; this 
epoch has been confirmed nearly by Dr. Wolf's sun-spot 
numbers, and by Prof. Loomis for the auroral frequency. 
We have then the last observed maximum 1870 9, about 
which there can be no doubt. In the interval between 
these two maxima there were, according to Dr. Wolf, only 
seven periods, consequently we have— 

1870-9-17 80 , 8 y 6 = n . 94yeMSi 
7 7 

a period which differs as much from his mean period as 
that does from Dr. Lamont's, If on the other hand we 
take one of Dr. Wolf's sun-spot epochs about eighty years 

* See “Ou the Deccnuial J?eno<V* &c., Trans. Rty. Soc. Earn. , xxvii , 
PP- 5^3-5^ 
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before 1787, and employ the number of periods he has 
himself given for the interval, we find— 

L7gl-3-i.7°S:5 = 8i_8 „ I0 . 23 ye , re . 

O O 

If, then, we commence with the epoch of 1787 and 
compare it with any epoch of maximum since, we shall 
always find for the mean duration at the least 1 1 *9 years 
according to Dr. Wolf ; and if we compare it with any 
of the epochs given by him upwards of eighty years before, 
we shall never find a greater mean than 1075 years, and 
this result includes an interval of 172 years before 1787, 
with all the uncertainty of the earlier epochs. This great 
difference of more than one year in the mean duration, as 
derived from eighty-four years after 1787, and eighty-two 
to 172 years before, disappears to a great extent if we 
admit three periods between 1787 and 1818. 

It has been already remarked that the duration of a 
period is not constant, but varies within certain limits. 
The question naturally presents itself— Does this variation 
follow any law, oris it accidental, increasing one year and 
diminishing the next ? The number of periods for which 
we have the epochs of maxima and minima of the diurnal 
oscillation of the magnetic needle accurately determined, 
is not sufficient for any very sure reply. At the same 
time the results I have obtained indicate a period of 
nearly forty-two years for the repetition of the variations in 
question ; and if this conclusion is confirmed by next maxi- 
mum, that should occur in the year 1879. It may also be 
pointed out that according to the law of forty-two years 
a maximum should have occurred in 1818-42 — 1776. 
How this year, according to Dr. Wolf, was a year of mini- 
mum. The variation of his sun-spot numbers for that 
period, it appears to me, is not sufficient to give his con- 
clusion much weight ; while, on the other hand, Van 
S win den’s result, which it is extremely probable was 
a consequence of the decennial law, gives 1776 for the 
year of maximum ; and that it was so is further sup- 
ported by the magnetic observations of Cotte, at Mont- 
morency. The exceptional period about 1797 shows, 
however, that any definite conclusion from observations 
during the last sixty years may be impossible, since causes 
of variation exist with which we are insufficiently ac- 
quainted as yet. 

When we compare the mean range of the diurnal oscil- 
lation of the needle for the year in which it is a maximum 
with that for the year of minimum at any station, we find 
that the ratio of the two is very nearly constant for places 
so widely separated as Toronto, Dublin, Trevandrum, and 
Hobarton. I have also found that the law of the diurnal 
movement is the same in the year for which the range is 
least, and in that for which it is greatest This shows 
that it is the same cause which is acting, the variation 
being one of intensity only. Since few or no sun-spots 
are visible in the years of minimum range, we perceive 
that the sun-spots happen only when the intensity of the 
force producing the magnetic variations exceeds a given 
value. It also appears that considerable variations in the 
amount of magnetic disturbance may exist near the equa- 
tor when there are few or no sun-spots ; and, on the other 
hand, that the spotted surface of the sun may be a maxi- 
mum, and no corresponding increase of the magnetic 
oscillations be visible. The latter are, however, excep- 
tional cases, since increases of sun-spots and of magnetic 
movements occur frequently near the same time ; the 
increase of the one, however, bears no constant propor- 
tion to that of the other* 

It has been already stated that the ratio of the diurnal 
oscillation of the needle in the year of maximum to that in 
theyear of minimum is very nearly constant for places very 
widely separated from each other ; there are, however, 
slight variations in the ratio shown at some places ; thus, 
although it is nearly the same at Toronto, Dublin, Trevan- 
drutp, and llobarton (1*55), it is slightly greater for Munich 


and Lisbon (rvi). This is probably due to the action of 
disturbances which are known to obey local laws. I have 
also found for Trevandrum, nearly on the magnetic equa- 
tor, that the disturbances, or the deviations of the mag- 
netic needle from the mean position, do not show exactly 
the same epochs of maximum and minimum in the de- 
cennial period when different hours are considered. Thus, 
though the cause is cosmic, the actions appear to be in- 
fluenced, though but slightly, by circumstances of locality. 

When we seek for the cause of the decennial period, 
we are met at first by the three phenomena which obey 
this law : the magnetic variations, the sun-spots, and the 
aurora borealis. The connection between the first and 
third is so marked, that if a magnetic disturbance com- 
mences during the day in a high latitude, it is quite cer- 
tain that the aurora will be seen as soon as the disappear- 
ance of sunlight permits. This is a fact I have verified 
during several years’ observations in the south of Scotland. 
Both these phenomena are results of electrical motions. 
It did not seem improbable then that the solar spots 
might be connected with disturbances of electrical equi- 
librium, and that these might be due to the different 
electrical states of the sun and of the planets. 

We do not know, however, of any planet with a period 
of ten and a half years, nor of any combination of planetary 
positions which would produce such a period. My own 
researches have failed in connecting the variations of the 
sun’s spotted surface with the time of revolution of any 
planet by a law which holds for different decennial 
periods. This fact, however, does not disprove a planetary 
action. We are unacquainted with the nature of the 
medium through which the electrical actions producing 
the magnetic variations are conveyed. Physicists seek 
to reduce the phenomena of nature to the fewest possible 
factors : many then have been induced to believe that 
electrical and magnetical actions are conveyed by the 
same ethereal medium which we believe transmits heat 
and light. The facts do not appear to be easily ex- 
plained by such a hypothesis ; thus I have found that 
certain electrical actions of the sun producing marked 
diminutions of the earth’s magnetic force happen exactly 
at successive intervals oi twenty-six days; when one point 
or meridian of the sun returns to the same position rela- 
tively to the earth ; this action, similar to that of a beam 
of light reflected from a revolving mirror, which illuminates 
a particular point only at the same pari of its revolution, 
has no resemblance to that of light and heat, which are 
propagated equally in all directions. 

If, then, we can suppose that the electrical medium is 
disposed unsym metrically around the sun, that the dis- 
position and extension varies, it is obvious that the sup- 
posed planetary actions would also vary, and might be 
quite different for different parts of their orbits, in dif- 
ferent decennial periods. This suggestion may explain 
why I have not been able to find a law remaining the 
same in the different periods ; and it is not opposed to 
the conclusions of Messrs. De la Rue, Stewart, and 
Loewy, who have found very remarkable relations be- 
tween certain positions of the planets and the amount of 
the sun’s spotted surface during a single decennial 
period 

Any hypothesis which seeks to explain the mode of 
production of the sun* spots (by cyclones or otherwise; 
must also explain why the causes become insufficient tor 
their production every ten and a half years, M. Faye, 
the distinguished French astronomer, consider* that tne 
prime cause of sun-spots is to be found in the excess of 
heat radiated ; so that the spots are the symptoms of a 
dying sun ; that we have in wet here a phenomenon like 
the flickering of an expiring lamp which may have a 
periodical character. Such a hypothesis will scarcehr 
satisfy the demands of science, but we must evidently 
wait for more facts before any satisfactory theory can be 
proposed. John Allan BROtw 
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HO IV TO DRAW A STRAIGHT LINE' 

T HE great geometrician Euclid, before demonstrating 
to tis the various propositions contained in his 
*' Elements of Geometry,” requires that we should be 
able to effect certain processes. These Postulates , as 
the requirements are termed, may roughly be said to 
demand that we should be able to describe straight lines ! 
and circles. And so great is the veneration that is paid | 
to this master-geometrician, that there are many who S 
would refuse the designation of u geometrical ” to a j 
demonstration which requires any other construction ; 
than can be effected by straight lines and circles. Hence j 
many problems — such as, for example, the trisection of j 
an angle — which can readily be effected by employing 
other simple means, are said to have no geometrical 
solution, since they cannot be solved by straight lines 
and circles only. 

It becomes then interesting to inquire how we can 
effect these preliminary requirements, how we can de- 
scribe these circles and these straight lines, with as much 
accuracy as the physical circumstances of the problems 
will admit of. 

As regards the circle we encounter no difficulty. 
Taking Euclid’s definition, and assuming, as of course 
we must, that our surface on which we wish to describe 
the circle is a plane, we see that we have only to make 
our tracing-point preserve a distance from the given I 
centre of the circle constant and equal to the required 
radius. This can readily be effected by taking a flat ! 
iece of any form, such as the piece of carboard I have 
ere, and passing a pivot which is fixed to the given 
surface at the given centre through a hole in the piece, 
and a tracer or pencil through another hole in it whose 
distance from the first is equal to the given radius ; we 
shall then, by moving the pencil, be able, even with this 
rude apparatus, to describe a circle with considerable 
accuracy and ease ; and when we come to employ very 
small holes and pivots, or even larger ones turned with 
all that marvellous truth which the lathe affords, we shall 
get a result unequalled perhaps among mechanical ap- 
paratus for the smoothness and accuracy of its move- 
ment. The apparatus I have just described is of course 
nothing but a simple form of a pair of compasses, and ! 
it is usual to say that the third Postulate postulates the 
compasses. 

But the straight line, how are we going to describe 
that? Euclid defines it as “ lying evenly between its 
extreme points.” This does not help us much. Our 
text-books say that the first and second Postulates pos- 
tulate a ruler. But surely that is begging the question. 
If we are to draw a straight line with a ruler, the ruler 
must itself have a straight edge ; and how are we going 
to make the edge straight ? We come back to our start- 
ing-point. 

Now I wish you clearly to understand the difference 
between the method I just now employed for describing a 
circle, and the ruler method of describing a straight line. 

. f, a PP»ed the ruler method to the description of a 
circle I should take a circular lamina, such as a penny, 
and trace my circle by passing the pencil round the 
edge, and 1 should have the same difficulty that I had 
with the straightedge, for I should first have to make 
the lamina itself circular. But the other method I em- 
ployed involves no begging the question. I do not first 
assume that I have a circle and then use it to trace one, 
but simply require that the distance between two points 
shall be invariable. 1 am of course aware that we do em- 
ploy circles in our simple compass, the pivot and the hole 
m the moving piece which it fits are such ; but they are 
ttsed not because they are the curves we want to describe 
(they ate not so, but are of a different sire), as is the case 

** Sourlt Kington in connection with the Loan Collection of 
Scientific Apparatus, by A. B Kern p*> B.A. 


with the straight-edge, but because, through the impos- 
sibility of constructing pivots or holes of no finite dimen- 
sions, we are forced to adopt the best substitute we can 
for making one point in the moving piece remain at the 
same spot If we employ a very small pivot and hole, 
though they be not truly circular, the error in the descrip- 
tion of a circle of moderate dimensions will be practically 
infinitesimal, not perhaps varying beyond the width of the 
thinnest line which the tracer can be made to describe ; 
and even when we employ large pivots and holes we shall 
get results as accurate, because those pivots and holes 
may be made by the employment of very small ones in 
the machine which makes them. 

It appears, then, that although we have an easy and 
accurate method of describing a circle, we have at first 
sight no corresponding means of describing a straight 
! line ; and there would seem to be a substantial difficulty 
: in producing what mathematicians call the simplest curve, 
j so that the question how to get over that difficulty be- 
1 comes one of a decided theoretical interest. 

| Nor is the interest theoretical only, for the question is 
• one of direct importance to the practical mechanician, 
j In a large number of machines and scientific apparatus 
I it is requisite that some point or points should move accu- 
j rately in a straight line with as little friction as possible. 

1 If the ruler principle is adopted, and the point is kept in 
i its path by guides, we have, besides the initial difficulty of 
making the guides truly straight, the wear and tear pro- 
duced by the friction of the sliding surfaces, and the 
deformation produced by changes of temperature and 
varying strains. It becomes therefore of real conse- 
quence to obtain, if possible, some method which shall 
1 not involve these objectionable features, but possess the 
1 accuracy and ease of movement which characterises our 
circle-producing apparatus. 

! Turning to that apparatus we notice that all that is 
requisite to draw with accuracy a circle of any given 
radius is to have the distance between the pivot and the 
tracer properly determined, and if I pivot a second 
j “ piece ” to the fixed surface at a second point having a 
i tracer as the first piece has, by properly determining the 
| distance between the second tracer and pivot I can 
| describe a second circle whose radius bears any propor- 
tion I please to that of the first circle. Now, removing 
the tracers, let me pivot a third piece to these two raaial 
pieces, as I may call them, at the points where the tracers 
were, and let me fix a tracer at any point on this third or 
traversing piece. You will at once see that if the radial 
pieces were big enough the tracer would describe cirdes 
or portions of circles on them, though they are in motion, 
with the same ease and accuracy as in the case of the 
simple circle drawing apparatus ; the tracer will not how- 
ever describe a circle on the fixed surface but a compli- 
cated curve. 

This curve will, however, be described with all the ease 
and accuracy of movement with which the circles were 
described, and if 1 wish to reproduce in a second appa- 
ratus the curves which 1 produce with this, I have only to 
get the distances between the pivots and tracers accu- 
rately the same in both cases, and the curves will also be 
accurately the same. I could of course go on adding fresh 
pieces ad libitum, , and I should get points on the structure 
produced, describing in general very complicated curves, 
but with the same results as to accuracy and smoothness, 
the reproduction of any particular curve depending solely 
on the correct determination of a certain definite number 
of distances . . , 

These systems, built up of pieces pointed or pivoted 
together, and turning about pivots attached to a fixed 
base, so that the various points on the pieces all describe 
definite curves, I shall term “ link-motions” the pieces 
being termed * links” As, however, it sometimes facili- 
tates the consideration of the properties of these struc- 
tures to regard them apart from the base to which they 
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arc pivoted, the word “ linkage” is employed to denote any 
combination of pieces pivoted together. When such a 
combination is pivoted in any way to a fixed base, the 
motion of points on it not being necessarily confined to 
fixed paths, the link structure is called a “ link work ; * a 
“linkwork” in which the motion of every point is in some 
definite path being, as before stated, termed a “link- 
motion.” I shall only add to these expressions two more : 
the point of a link-motion which describes any curve is 
called a “ graph,” the curve being called a “ gram.” 


E ig. 1 . 



The consideration of the various properties of these 
“linkages” has occupied much attention of late years 
among mathematicians, and is a subject of much com- 
plexity and difficulty. With the purely mathematical 
side of the question l do not, however, propose to deal to- 
day, as we shall have quite enough to do if we confine 
our attention to the practical results which mathemati- 
cians have obtained, and which 1 believe only mathemati- 
cians could have obtained. That these results are valuable 
cannot, 1 think, be doubted, though it may well be that 
their great beauty has led some to attribute to them an 
importance which they do not realty possess ; and it 
may be that fifty years ago they would have had a value 
which, through the great improvements that modern 
mechanicians have effected in the production of true 
planes, rulers and other exact mechanical structures, can- 
not now be ascribed to them. But linkages have not at 
present, I think, been sufficiently put before the mecha- 
nician to enable us to say what value should really be set 
upon them. 

The practical results obtained by the use of linkages 
are but few in number, and are closely connected with the j 
problem of “straight-line motion/'* having in fact been i 
discovered during the investigation of that problem, and J 
I shall be naturally led to consider them if I make J 
“straight-line motion” the backbone of my lecture. \ 
Before, however, plunging into the midst of these link- | 
ages it will be useful to know how we can practically 
construct such models as we require ; and here is one of 
the great advantages of our subject— we can get our 
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brother, Mr. H. R. Kempe, in the following way. The 
bases are thin deal boards painted black ; the links are 
neatly shaped out of thick cardboard (it is hard work 
making them, you have to sharpen your knife about every 
ten mmutes, as the cardboard turns the edge very 
rapidly) ; the pivots are little rivets made of catgut, the 
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heads being formed by pressing the face of a heated steel 
chisel on the ends of the gut alter it is passed through 
the holes in the links ; this gives a very firm and smoothly 
working joint. More durable links may be made of tin- 
plate ; the pivot-holes must in this case be punched, and 
the eyelets used by bootmakers for laced boots employed 
as pivots ; you can get the proper tools at a trifling 
expense at any large tool shop. 

Now, as I have said, the curves described by the 
various points on these link-motions are in general very 
complex. But they arc not necessarily so. By properly 
choosing the distances at our disposal we can make them 
very simple. But can we go to the fullest extent of 
simplicity and get a point on one of them moving accu- 
rately in a straight line ? That is what we arc going to 
investigate. 

To solve the problem with our single link is clearly 
impossible : all the points on it describe circles. We 
must therefore go to the next simple case— our three- link 
motion. In this case you will see that we have at our 
disposal the distance between the fixed pivots, the dis- 
tances between the pivots on the radial links, the distance 
between the pivots cm the traversing link, and the dis- 
tances of the tracer from those pivots ; in all six different 



results visibly before us so very easily. Pins for fixed 
pivots, cards tor links, string or cotton for the other pivots, 
and a dining-room table, or a drawing board if the former 
be thought objectionable, for a fixed base, are all we require. 
If something more artistic be preferred, the plan adopted 
in the models exhibited by me in the I*oan Collection can 
be employed* The models were constructed by my 


distances. Can we choose those distances so that our 
tracing-point shall move in a straight line r 
The first person who investigated this was that great 
man James Watt “ Watt's Parallel Motion,” invented m 
17154. is well known to every Engineer, and is employed in 
neatly every beam-engine* *the apparatus reduced to its 
simplest form is shown in Fig. 2. 
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The radial bars are of equal length— I employ the word We have failed then with three links, and we must g j on 
« length" for brevity, to denote the distance between the to the next case, a five-link motion— -for you will observe 
pivots, the links, of course, may be of any length or that we must have an odd number of links if we want an 
shape,— and the distance between the pivots or the tra- apparatus describing definite curves. Can we solve the 
versing link is such that when the radial bars are parallel problem with five ? Well, we can, but this was not the 
the line joining those pivots is perpendicular to the radial first accurate parallel motion discovered, and we must 
bars. The tracing-point is situate half-way between the give the first inventor his due (although he did not find 
pivots on the traversing piece. The curve described by the simplest way), and proceed in strict chronological 
the tracer is, if the apparatus does not deviate much from order. 

its mean position, approximately a straight line. The In 1864, eighty years after Watt’s discovery, the pro- 
reason of this is that the circles described by the ex- blem was first solved by M. PeauCellier, an officer of 
tremities of the radial bars have their concavities turned Engineers in the French army. His discovery was not at 
in opposite directions, and the tracer being half-way be- first estimated at its true value, fell almost into oblivion, 
tween, describes a curve which is concave neither one and was rediscovered by a Russian student named Lipkin, 
way nor the other, and is therefore a straight line. The who got a substantial reward from the Russian Govern- 
curve is not, however, accurately straight, for if I allow ment for his supposed originality. However, M. Peau- 
the tracer to describe the whole path it is capable of cellier’s merit has at last been recognised, and he has 
describing, it will, when it gets some distance from its been awarded the great mechmical prize of the Institute 
mean position, deviate considerably from the straight line, of France, the “ Prix Montyon.” 

and will be found to describe a figure 8, the portions at M. Peaucellier’s apparatus is shown in Fig. 5. It has, 
the crossing being nearly straight. We know that they as you see, seven pieces or links. There are first of all 
are not quite straight, because it is impossible to have two long links of equal length. These are both pivoted 
such a curve partly straight and partly curved. at the same fixed point ; their other extremities are 

For many purposes the straight line described by [ pivoted to opposite angles of a rhombus composed of four 
Watt's apparatus is sufficiently accurate, but if we require ; equal shorter links. The portion of the apparatus I have 
an exact one it will, of course, not do, and we must try ; thus far described, considered apart from the fixed bnse, 
again. Now it is capable of proof that it is impossible to is a linkage termed a “iVauceliier cell/’ We then take 
solve the problem with three moving links ; closer ap- an extra link, and pivot it to a fixed point whose distance 
proximations to the truth than that given by Watt can be from the first fixed point, that to which the cell is pivoted, 
obtained, but still not actual truth. : is the same as the length of the extra link ; the other end 

i of the extra link is then pivoted to one of the free angles 
1 of the rhombus ; the other free angle of the rhombus has 
j a pencil at its pivot. That pencil will accurately describe 
a straight line. 

1 I must now indulge in a little simple geometry. It is 
! absolutely necessary that 1 should do so m order that you 
* may understand the principle of our apparatus. 

! iTo be continued,) 

1 

i 1 ~ 

f ' FOSSIL FLORAS AND GLACIAL PERIODS 

1 j 

l A RECENT notice in Nature (vol. xiv. p. 336) of certain 

1 have here some examples of these closer approxima- ! ^ inferences of Prof. Heer in connection with the Arctic 
tions. The first of these, shown in Fig. 3, is due to fossil plants obtained by the Swedish Expeditions of 1870 
Richard Roberts of Manchester. I and lS 72 , suggests some thoughts on the relations of fossil 

The radial bars are of equal length, the distance be- j plants to climate, which, though I have discussed them 
tween the fixed pivots is twice that of the pivots on the 1 elsewhere, deserve to have attention again directed to 
traversing piece, and the tracer is situate on the traversing , In my Hakerian Lecture before the Royal Society 

piece, at a distance from the pivots on it equal to the i I " 7 ° > and in my “ Report on the Pre carboniferous 

lengths of the radial bars. The tracer in consequence j f io ™ of Canada,’ ’ published by the Canadian Survey 
coincides with the straight line joining the fixed pivots at * n I ® 7 J> } deduced from the generalisations of Prof, 
those pivots and half-way between them. It does not, James Hall as to the growth of the American Continent 
however, coincide at any other point, but deviates very from the north-east, in connection with the distribution of 
slightly between the fixed pivots. The path described by fossil plants of the Upper Silurian, Erian, and Carbo- 
the tracer when it passes the pivots, altogether deviates niferous systems, the conclusion that these assemblages 
from the straight line. of plants entered North America from the north-east, and 

The other apparatus was invented by Prof. Tehebicheff propagated themselves southward and westward. Prof, 
of St. Petersburg, It is shown in Fig. 4. The radial Asa Gray had, as early as 1 86 7, stated similar conclusions 
bars are equal in length, being each in my little model with reference to the modern floras of America and 
five inches long. The distance between the fixed pivots Eastern Asia, and has more recently extended them to 
must then be four inches, and the distance between the the Tertiary floras on the evidence of Heer and Les- 
pivots or the traversing bar two inches. The tracer is quereux. 1 . f „ f . _ . . 

taken half-way between these last. If now we draw a The further conclusion that all the old floras appeared 
straight line — I had forgotten that we cannot do that yet, suddenly and abruptly in the temperate regions, and with 
well, if we draw a straight line, popularly so called— | a great number of species, I have illustrated m the Re- 
through the tracer in its mean position as shown in the j P ort above referred to, as far as regards the I aueozoic 
’*» figure, parallel to that forming the fixed pivots, it will be plants, and have referred to the evidence of it in the case 
* r -■ * " • • - - ! of the Cretaceous and Tertiary floras m my address to 

the American Association in 1875. 

With regard to the succession of these floras, it is true 
that it has been the fashion with certain European pale- 
ontologists to regard our rich Devonian or Erian flora 

1 Address to the American Association, 187a, 


xouna tnat tne tracer win comciae witn tnat line at tne 
points where verticals through the fixed pivots cut it as 
well as at the mean position, but, as in the case of 
Roberts’s parallel motion, it coincides nowhere else, 
though its deviation is very small as long as it remains 
between the verticals. 
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of America as of Carboniferous age, simply because it 
contains forms not found as yet in rocks so old in Eu- 
rope. But this notion is at variance with stratigraphy 
and animal fossils, and quite as wide of the mark as the 
often-repeated dictum of some of the same authorities that 
the Cretaceous flora of Vancouver Island and the 
Eocene flora of the North-western plains are equivalents 
of the European Miocene. In point of fact, wx have in 
America distinct floras of Erian and Carboniferous age 
with an intermediate sub-flora of Lower Carboniferous 
date, 1 and succeeding them the Triassic and Jurassic 
flora, that of the Cretaceous, that of the Eocene, and that 
of the Miocene ; and there is good reason to believe that 
all of these invaded the Continent from the northward 
and lingered longest in the south. There may no doubt 
have been counter migrations from the south, but these 
seem to have left less trace in the geological record. The 
special Lower Carboniferous or “ Culm* flora, and that 
of the Eocene in Europe, may be of this character. 

If we compare these facts with those known from other 
sources as to the alternation of cold and warm climates 
in the northern hemisphere, it would seem that they 
harmonise most closely on the hypothesis advocated by 
Sir Charles Lyeil, that these changes of climate have 
depended mainly on the distribution of land and water 
and of the ocean currents. 

Assuming a condition in which much tropical land 
existed, along with islands in the Arctic and sub-Arctic 
regions, surrounded with deep water over which warm 
curre nts were distributed, a rich flora might extend as far 
northward as the supply of light would permit. Further, 
if such condition of equatorial protuberance were coin- 
cident with a less obliquity of the ecliptic, there might be 
less difficulty with regard to a continuous supply of light 
than under present circumstances. Succeeding elevation 
of northern and temperate land and depression of that 
nearer the equator, would destroy the more southern flora 
and cause that of the north to advance over the newly- 
elevated continental plateaus. This would more especially 
be the case if, as we may infer from the possible connec- 
tion of equatorial subsidence with the retardation of the 
earth’s rotation, the depression of the northern land was 
very slow and gradual, and that of the equatorial land 
more sudden and paroxysmal. 

Invasions of plants from the north would thus result 
from continental elevation in the temperate regions, and 
these invasions would go on contemporaneously with the 
introduction of less equable and cooler climatal conditions. 
These might not, however, advance so far as to cause 
extreme glacial phenomena, except in those, perhaps rare, 
circumstances, when Arctic land was elevated while the 
greater part of the tropical and temperate areas remained 
under shallow seas with little beating and radiating sur- 
face and invaded by much northern ice. Further, when 
we take into consideration the growth of the continents 
in later geological times, it is evident that such periods of 
exceptional cold would be more likely to occur in these 
later times, and that they might be less intense in earlier 
geological periods, and might attain their maximum in 
the last glacial period. They would also be irregular as 
to the intervals between them, and might through long 
periods be absent altogether. We have proof of the 
efficacy of such causes in the contrast between the climates 
of Labrador and England at the present day, and also in 
that sameness of the climate of those regions in the Post- 
pliocene period, of which I long ago pointed out the evi- 
dence in my u Acadian Geology* Such moderate views 
as to glacial periods may also serve to render more ex- 
plicable the tacts as to the absence of evidence of glacial 
action in Arctic Tertiary formations as observed by 
Nordcnskjold, 

It will of course be understood that my conception of 
glacial periods is not that of continental ice-caps ; but 


* Twtediaa of North of Eagkad, Culm of Germany. 


rather such conditions as would cover great breadths of 
shallow sea in the northern hemisphere with a permanent 
and continuous ice pack, accompanied of course with 
“ bordage * and u anchor ice* and with glaciers descend- 
ing to the sea from high lands ; the whole resembling 
that now occupying large areas of the Arctic seas, and 
occurring in winter in the Gulf and River St. Lawrence, 
To such agencies I have been accustomed for the last 
twenty years to refer our Canadian boulder clay and 
glaciated rocks. Further, to this extent we have evi- 
dence, locally at least, of ice-action in temperate latitudes 
(in non-fossiliferous conglomerates with boulder*) as far 
back as the Huronian age, while the evidence of alternate 
submergence and emergence of the northern land extends 
down to that of the Post- pliocene, whose greatness geolo- 
gists are only beginning to realise. 

It is a corollary from these views that there can have 
been no change within geological time in the position of 
the earth’s axis of rotation. The distribution of sedi- 
ment by the polar currents, and the lines of plication and 
upheaval of the crust, as well as the distribution of suc- 
cessive floras, prove that the poles have remained since 
the Laurentian period where they now are. I need here 
merely refer to the fact, well known to all American 
geologists, that the earthy matter of the thick Appalachian 
sediments lies parallel to the line of the modern Arctic 
currents, which seem in all geological time to have been 
potent agents in carrying the d$bns of the disintegrated 
Arctic rocks to the south, and filling up the voids caused 
by equatorial subsidence. Further, the great organic 
limestones, which represent the contemporaneous food- 
bearing warm currents from the equator, lie on the pla- 
teaus and in the bays of the old Eozoic and Pakeozoic 
land. 

We need not, however, in consistency with such views, 
refuse to attach any importance which they may seem to 
require to astronomical cycles affecting the eccentricity of 
the earth’s orbit and the precession of the equinoxes, or to 
the possible diminution or inequality of solar energy, or 
to the secular cooling and contraction of the earth or 
the retardation of its rotation. But geologists and 
paleontologists, in speculating on past conditions of the 
earth, should endeavour m the first instance to gauge the 
value of the causes indicated by their own sciences ; and 
where climate is in question no evidence can be more 
important than that of continental elevation and depres- 
sion, in connection with the appearance and diffusion of 
those assemblages of land plants which furnish so sure 
testimony as to climatal influences. 

I should perhaps apologise for throwing out these sug- 
gestions with so little of illustration or proof. For much 
of this I may refer to my published memoirs ; 1 and I have 
now before me a mass of additional evidence, collected 
in all the great regions from Newfoundland to British 
Columbia by several recent observers, which I have 
not at the moment time or opportunity to throw into a 
connected form. My present object is to invite the atten- 
tion of the many young and active geologists now working 
at these subjects to lines of investigation from which they 
may be deterred by some of the theoretical views now 
current. J. W. Dawson 

McGill College, Montreal 


A NEW STIMULANT— P ITU k Y 

B ARON VON MUELLER writes to the Australian 
Medical Journal on the origin of the Pitury, a 
stimulant said to be of marvellous power, ana known to 
be in use by the Aborigines of Central Australia. After 
years of efforts to get a specimen of the plant, he haa 
obtained leaves, but neither flowers not fruits. He can 
almost with certainty, after due microscopic examination, 

* Especially the Report abort ‘‘Note. on the Pwt- 

pUocene Geology of Canada,* Ca**ti** #«*"*&*> N«w Series, vol n. 
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pronounce those of the Pitury as derived from his Du- 
boisia Hobwoodii, described in 1861 {Fra K m. Phytoer. 
Austr II # 1*8) This bush extends from the Darling 
River and Barcoo to West Australia, through desert 
scrubs, but is of exceedingly sparse occurrence anywhere. 
In fixing the origin of the Pitury, a wide field for further 
inquiry ts opened up, inasmuch as a second species of 
Ditboisia (£>. myoporoides, R . Br.) extends in forest land 
from near Sydney to near Cape York, and is traced also 
to New Caledonia, and lately by him also to New Guinea, 
In all probability this D. myoporoides shares the proper- 
ties of Z>. Hopwoodii , as he finds that both have the same 
burning acria taste. Baron Mueller adds : “ Though the 
first known species is so near to us, we never suspected 
any such extraordinary properties in it as are now esta- 
blished for the later discovered species. Moreover, the 
numerous species of the allied genus Anihocercis, extend- | 
ing over the greater part of the Australian continent and 
to Tasmania, should now also be tasted, and further the 
many likewise cognate Sclvwenkeas of South America, 
should be drawn into the same cyclus of research, nothing 
whatever of the properties of any of these plants being 
known. The natives of Central Australia chew the leaves 
of Duboisia liopwoodii , just as the Peruvians and Chilians 
masticate the leaves of the Cac^Erythroxylon Coca)> to in- 
vigorate themselves during their long foot journeys through 
the deserts. I am not certain whether the Aborigines of 
all districts in which the Pitury grows are really aware of 
its stimulating power. Those living near the Barcoo 
travel many days 1 journeys to obtain this, to them, 
precious foliage, which is carried always about by them 
broken into small fragments and tied up in little bags. 
It is not improbable that a new and perhaps important 
medicinal plant is thus gained. The blacks use the 
Dubois i a to excite their courage in warfare, a large dose 
infuriates them.” 


THE ANTIQUITY OF MAN 

O N Tuesday evening last a conference was held at the 
rooms of the Anthropological Institute on the Present 
State of the Question of the Antiquity of Man. The 
chair was taken by the president, Mr. John Evans, F.R.S. 
There were also present Lord Talbot de Mai abide, Prof. 
Huxley, Prof. Prestwich, Prof. Rolleston, Prof. Busk, 
Prof Boyd Dawkins, Prof. McK. Hughes, Rev. Prof. 
Sayce, Mr. J. Hey wood, Col, Lane Fox, Mr. A W. Marks, 
Capr. Douglas Galton, Rev. E. W. Edgell, and many 
other gentlemen. 

The President in opening the conference alluded to the altered 
position of the question since it was first brought before the 
British public in 1859, and pointed out the extreme caution 
which was necessary in dealing with the subject as it lay within 
the domain of the archaeologist, the anthropologist, and the geolo- 
gist, neither of whom alone was sufficient by himself to offer a very 
strong opinion on the subject. Great care was also necessary with 
regard to the facts of the discoveries themselves, as the objects 
discovered were liable to get mixed with other objects below 
them, and this was important in the case of cave deposits in 
which there might be interments of a later date than the human 
skeletons deposited in the caves. The question was now very 
much within the province of the geologist, whose business it 
was to determine the antiquity of the deposits in which the dis- 
coveries may have been made. After alluding to several recent 
discoveries in France, Spain, and Switzerland, the President 
remarked that each successive discovery or presumed discovery 
must be received in a cautious but candid spirit, and looking to 
the many sources of doubt and error which attached to isolated 
discoveries, their watchword must for the present be u caution, 
caution, caution.” 

. debate was opened by Prof Boyd Dawkins by an 
inquiry into the value of the evidence offered by the bone- 
caves of Great Britain* The antiquity of man is not to 
be measured by the system of chronology used by the his- 


torian, but by the physical and biological changes familiar 
to the geologist. Beyond historical record time past cannot 
be estimated in terms of years, because of our ignorance of 
the length of the intervals, and of the time necessary to pro- 
duce the changes which mark the hour on the geological dial. 
The caves of Cresswell Crags, recently brought before the Geo- 
logical Society, were taken as types, showing the strange asso- 
ciation of human implements and remains of animals. Bones 
and teeth of species now found only in the south, such as the 
spotted hyaena and lion, were lying side by side with those of 
northern habit, such as the reindeer, while some are extinct, 
such as the mammoth and woolly rhinoceros, and others, such 
as the stag, horse, and bison, still live in the temperate regions. 
This mixed fauna is universal in British bone-caves, and in those 
of France and Germany, and it cannot be accounted for by the 
supposition of Messrs. James Geikie and Croll that the southern 
animals inhabited Britain in a warm period inter-glacial, while 
the northern were here at another time after, with an interval 
between them of from 5,000 to 12,000 years ; not only because 
they are closely associated together in the same strata, but be- 
cause we have full proof that northern and southern species co- 
existed at the same time on the same place, in the fact that the 
reindeer formed an important portion of the prey of the hyaena. 
It may, however, be accounted for by the overlapping of faunas 
according to the ever-varying summer heat and winter cold over 
what was then a vast continent, extending from Northern Africa 
as far as the ioo-fathom line off the coast of Scotland and Scan- 
dinavia. The palaeolithic man of the caves belongs to the 
northern group of the pleistocene animals, and his remains 
are therefore of late pleistocene age. This northern group 
invaded Europe as the glacial cold came on, was pushed 
down as far south as the Mediterranean, the Alps, and 
j Pyrenees, as the ice -sheet advanced southwards, and on iti 
retreat passed again northwards. It therefore follows that they 
are both pre- and post-glacial in Britain. Some caves have been 
inhabited by man m post-glacial times, as, for example, that of 
Pont Newydd, near St Asaph, but it does not follow that all 
paleolithic caves are post-glacial. The Victoria Cave offers no 
evidence as to the antiquity of man, because fibula found in 
association with the pleistocene mammalia, and supposed to 
be human, is most probably ursine. Further the relation of 
the deposit in which it was found to the glacial strata of the dis- 
trict is a matter of dispute. 

The facts brought forward by Mr. James Geikie, that all 
palteolithic remaius are of earlier date than post-glacial times 
may be interpreted otherwise. The “something like perpetual 
summer ** which he considers necessary for the presence of the 
southern animals in the mixed fauna of the caves and of which 
there is no trace in post-glacial times, is inconsistent with the 
abundance of reindeer invariably associated with the palaeolithic 
remains of the caves. The barren areas in Great Britain, in 
which no pleistocene species are found, may be reasonably ac- 
counted for by the fact that they were covered with ice, while the 
species were Living in more glaciated regions in the south, than 
by the view that they were equally distributed over the whole 
area, and afterwards removed by ice for the glaciated regions. 
The glacial phenomena are no guide to age in non-glaciated dis- 
tricts. In fine, the evidence of the caves is decisive that these 
palaeolithic inhabitants are of late pleistocene age, post-glacial, 
and possibly pre*glacial, and glacial 

Prof. Hughes, alter a few remarks on some foreign cases in 
which man had been referred to periods more remote than was 
generally included under the term glacial, commenced by ex- 
plaining that in using the word glacial he meant the period in 
which conditions prevailed m the area in question such as must 
have caused glacier ice, or in adjoining areas which, by supplying 
berg or coast ice or influencing the climate, must have affected 
the area in question. He then proceeded to criticise the cases 
adduced from the neighbourhood of Brandon and Thetford. By 
an appeal to sections he showed that the beds in which the flint 
implements had been found were remains of valley deposits 
resting on older deposits which he referred to the middle 
glacial. 

He explained the various divisions of the middle glacial beds 
and correlated them with deposits of the same age in Hertford- 
shire, pointing out that there were several horizons at which 
loams occurred. He then showed that the beds in which the 
flint implements had been found rested upon various members of 
the middle glacial scries and occurred in troughs and boUows 
scooped out of the middle glacial beds. In the case of the 
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Beeches Pit, opposite Culford, he said that the implements were 
found in a deposit which seemed to be the end of a terrace of 
valley gravel which, further down as it was followed towards 
Icklingham, became more clearly marked, consisting of gravel 
and brick-earth with pupa, pisidium, and mammalian remains. 

The only deposits at all like boulder clay which either in the 
Beeches Pit or at Botany Bay overlaid these implement-bearing 
loams, he considered to be the wash either from boulder clay or 
directly from the chalk as the case might be. 

fdr. R. H. Tiddeman then read “ Some Observations on the 
Hyaena Bed at the Victoria Cave, and its Bearing on the An- 
tiquity of Man.” After some remarks on the disputed fibula 
formerly determined to be human, which had been found at a 
great depth in the cave deposits in the hyteaa bed, the author 
went on to call attention to two bones, one certainly of goat, and 
another a rib of a small ruminant probably belonging to the 
same species, on both of which are cuts or hacks which appear to 
1 >e the result of human workmanship. These were also found in 
the same bed at the depths respectively of 25 and 1 5 feet. In 
considering the age of these it was remarked that the condition 
of a bone is not necessarily a test of age, and in many instances 
might be a most fallacious guide. It was admitted that the goat 
has not been usually considered as introduced into Britain liefore 
Neolithic times, but it certainly had appeared in the Victoria 
Cave in association with the remains of hyaena, FJtphas antiquns , 
Rhinoceros Uptorhinus % and Hippopotamus » In the caverns in 
the neighbourhood of Dinant*$ur-Meuse> in Belgium, M. E. 
Dupont records the goal as occurring in the lower beds in the 
same association. It seems, therefore, not improbable that it 
should have occurred in Britain at the same time. 

If these are human workmanship, as appears probable, tills 
cave holds only in common with other caves, the works of man j 
so accompanied, and the actual finding of man or his works in j 
the cave is a secondary question compared to the correlation of 
the beds with certain great and widespread physical changes. 

The hyicna bed contains amongst others besides hytena, the 
following — Elcphas antiquus , Rhinoceros leptorhinus, and Hip- 
popotamus . These were chosen as a well-marked fauna, about 
which no doubt was entertained that they were contemporary. 
They occur in non-gravels in France and Switzerland ana in the 
south and east of England, and in each of these countries are 
associated with man’s bones or handiwork. The geologists who 
have worked chiefly at the drifts of the south of England main- 
tain, and rightly, that these remains are then post-glacial ; but 
to infer that they are so in the north of England may lead to 
error. Their remains appear to have i>een removed from the 
open country there by glaciation, although from their existence 
in the Victoria Cave and another near Skipton they must at one 
time have been as abundant in the valleys as they are in the 
south. The author considered that this later glaciation was on 
the wane during its maximum at about the parallel of Derbyshire, 
and it appeared probable from authorities quoted that it had not 
extended over the southern end of the Pennine Chain. The 
glacial drifts further south and of earlier age than the animals 
referred to appeared to be the relics of an earlier glaciatiou than 
that of the north country, and extended further south. The 
author believed that the acceptance of two great and well- 
marked periods of glaciation differing in their extent would 
reconcile many of the differences which now exist amongst 
geologists as to the age of man and the drifts of this and other ! 
countries. 

An interesting discussion followed, of which we hope to be 
able to give some account next week. 


OUR ASTRONOMICAL COLUMN 
T he Revolving Double Stabs.— D r. Doberck, of Col. 
Cooper’s Observatory, Maxkice, has published elements of 
£ Bootis, calculated from measures extending over ninety-five 
years, which interval appears to be about two-thirds ox a com- 
plete revolution. In this second computation for the same star 
he has followed a suggestion made in this column (Nature, 
vol xiv. p. 475), with regard to the probable interpretation of 
Sir William Herschel’s measures in 1792 and 1795, An d his 
results prove the necessity for the alteration proposed. 

We are now indebted to Dr, Doberck for orbits of thirteen of 
the revolving double stars, calculated in every case in the most 
manner Tvwutihle from the available data, and which 
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hare been communicated from time to time to the Royal Irish 
Academy. They form collectively a very valuable contribution 
to this department of astronomy. Col. Cooper may be con- 
gratulated on such work emanating from his observatory, and 
Dr. Doberck likewise on the success which has attended his 
efforts. We subjoin the periods and eccentricities for Dr, 
Doberck’s stars, omitting only ( Aquarii, which from the great 
length of period is open to more uncertainty than the others ;~~ 



Period. 

Years. 

Eccentricity. 

y Coronac Borealis , . . 

95*5 

0*350 

£ Scorpii 

95 '9 

0*077 

w Leonis 

no*8 

... 0*536 

£ Bootis 

127*4 

0*708 

r Ophiuchi 

185*2 

0*582 

Cassiopea* 

222*4 

0-576 

A Ophiuchi 

241*0 

0493 

44 Bootis 

26l’i 

0710 

ft* Bootis 

29OI 

0*617 

36 Andromeda* 

349 1 

0*654 

y Leonis 

402 6 

0739 

(r Coronac Borealis . 

843*2 

0750 


The number of binary stars of which the orbits have bten 
determined by various calculators with a greater or less degree of 
precision, now amounts to twenty-five. The shortest period of revo- 
lution hitherto detected belongs to 42 Comae Berenices, which, 
according to M. Dubiago, of Pulkowa, in a communication from 
M. Otto Struve to the Si. Petersburg Academy in May 1875, 
amounts to only 2571 years. The star was single in 1845 and 
1870-71 ; in 1829 and 1854 -55 the distance of the components 
slightly exceeded six-tenths of a second, which is the greatest 
separation. The inclination of the 01 bit to the tangent-plane of 
the heavens is 90°, or so nearly so that the measures appear to 
be represented upon this assumption within their possible errors ; 
thus the apparent orbit is a right line, with the direction 
1 1" — 191°. Notwithstanding the difficulty of the case. M. 
Dubiago has been able to assign the other elements of the orbit 
with a fair degree of probability as follows peri-astron passage 
1859 92, angle between the peri-astron and the node, 99° II', 
eccentricity 0480, semt-axis major o"*657. The distance of the 
components at the present time will therefore be o' *50, with the 
smaller star on an angle of 1 

From the elements of £ Bootis by Dr. Dolierck, to which 
reference is made above, the following appear to be the angles 
and distances, up to about the epoch of the approaching peri- 
astron passage, 1898*04 


18820 

Fos 

. 271*7 

Dist 

. 3 * 8 i : 

1896*0 

Pos. 

191*5 

Dist, 1 -57 

86*0 

tf 

2597 

it 

3 ’ 2 9 : 

97*0 

»> 

174*0 

.. 1*36 

900 

tt 

242*8 

» 9 

2*71 : 

98*0 

n 

150 8 

rai 

92 0 

n 

231*1 

t > 

2*38 

1899 0 

»» 

1 * 3*5 

.. rt 7 

940 

»* 

2 % 5 '3 

9 » 

2*00 

19000 

i t 

98 a 

t' 3 ° 


Physical Observations of Mars*— Mr. Marth has com- 
municated to the Royal Astronomical Society an elaborate paper 
intended to facilitate physical observations of the planet Mars 
during the favourable opposition of the present year, when it is 
much to be desired that observations tending to improve our 
knowledge of the planet may be undertaken by those who are 
provided with adequate instruments. Mr. Marth has calculated 
the areographical longitude and latitude of the centre of the disc 
for the times of about ninety sketches of Mars, by Dawes, von 
Franzenau, Ilarkness, Kaiser, Lassell, Lockycr, Rosee, and 
Seechi, and with the aid of a table applicable to the interval 
June 9— December 14, with very little trouble the observer will 
be enabled to refer to the particular drawing which applies the 
most nearly to the time of any proposed observation, and will 
thereby be assisted in fix in g upon the details of the surface to 
I which it may be desirable to direct his attention. The table 
contains the angle of position of the axis of Mars, no donbt from 
[ Bessel’s elements, or rather those deduced by Oudemanns from 
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the observations of the Konigsberg astronomer, the areographical 
western longitude and the latitude of the centre of the disc, the 
apparent diameter, the amount and position of the greatest 
defect of illumination, and the areocentric angle between the 
earth and sun, all quantities for Greenwich alternate noon. 
Vol. xxxii. of the “ Memoirs of the Royal Astronomical 
Society,” contains the sketches of Lassell, Lockyer, and Rosse, 
and this volume alone would be of considerable assistance to 
the intending observer, as will appear from Mr, Marth’s second 
table. 


CHEMICAL NOTES 

Crystallisation under Galvanic Currents.— A recent 
number of the Journal of the Russian Chemical and Physical 
Society (vol. ix., fasc. 2) contains an interesting report, by M. 
Shidlovsky, on observations he has made as to the microscopical 
crystallisation of various metals under the influence of a galvanic 
current. Placing on the object-glass of the microscope two fine 
metallic plates, the edges of which arc about a quarter millim. 
distant, immersing them in a drop of water and passing a current 
through, M. Shidlovsky watched the growth of small ramified 
threads of crystals of metal transported from the cathode to the 
anode plate. The growth of these tree-like agglomerations 
goes on very speedily ; their branches spread out to the anode 
plate, vibrate on reaching it, and collapse, whilst another rami- 
fied tree grows from the cathode spreading out to the anode ; this 
goes on until the space between the plates is filled with a spongy 
metallic mass. Each of the metals experimented on (lead, silver, 
zinc, tin, copper, and iron) gives its own characteristic ramifi- 
cations, and if the two plates be or different metals the tree has 
ramifications characteristic of the metal of which the anode plate 
is made. Gold and platinum do not exhibit any appearance of 
crystalline trees, nor does the crystallisation appear when the 
anode is gold or platinum. Iron submitted to a continuous current 
does not show a transport of crystals, but the phenomenon 
appears immediately when the currents are originated by a 
Kuhmkorffs cod or by a Holtz's machine. Iron-powder sus- 
pended in water undergoes a rapid motion under the influence of 
a strong inductive current, forming threads which spread out 
from the cathode to the anode plate. 

IsoDl BUTYLENE. — The same volume contains the second part 
of the important paper by Pro f. A. Butlerof on the polyme- 
risation of hydrocarbures from the ethylene series : — On isodi- 
butyleue. 

On the Tiiekmtc Formation or Ozone.— M. Berthelot 
has recently investigated this question by subjecting pure and dry 
oxygen to the influence of the silent discharge, whilst passing 
the gas into a flask containing 500 c. c. solution of titered arse- 
nious acid. At the end of thirty minutes, six to nine litres of 
oxygen had passed through the flask, the temperature being 
raised one- third of a degree j then by passing the oxygen current 
without the action of the discharge for an equal time, the ther- 
mal data were rendered complete. The arsenious acid solution 
was then treated with potassium permanganate, and redeter- 
mined with a solution of oxalic acid. By this means the quan- 
tity of arsenious acid oxidised, and consequently ozone absorbed, 
Was determined. The amount of oxygen absorbed was found 
to be 30*3 and 51*9 milligrams, corresponding to 90*9 and 
155*7 m.m. ozone, the heat set free being 1 18*2 and 223 calories 
Respectively. Hence for one molecule the heat is equal to 
+ 68*8 calories. Subtracting from this t v e heat formed in 
t^e oxidation of a molecule of arsenious acid + 39*2 calories 
(Favre and Thomsen), we have + 29*6 calories for the heat set 
tiie in the condensation of one molecule ozone into oxygen, and 
consequently - 29*6 in the reverse process. Ozone therefore is 
a body in which heat is absorbed in its formation, its activity in 


combination being probably due to this heat being set free. This 
is worthy of note when it is remembered that it is condensed 
oxygen, condensation generally setting free heat. 

Chlorophyll in Conifers. — Conifer® are remarkable 
amongst other plants for developing their chlorophyll even in 
places which seem perfectly dark. In the Reports of the Natur* 
forschtndt Gesellschafi of Leipzig, Herr R. Sachsse publishes the 
results of some investigations he made in order to ascertain 
whether the chlorophyll formed under these circumstances is 
quite identical with ordinary chlorophyll. He extracted the 
chlorophyll from young Coni ferae, which had germinated in the 
dark, by boiling them in alcohol He obtained a solution which 
showed the ordinary chlorophyll spectram ; all bands were in 
the right position and showed the correct grades of intensity. 
When the solution was concentrated the absorption at the end of 
the spectrum was continuous, when more diluted the absorption 
was resolved into the well-known three bands. The only 
peculiarity in this spectrum, when compared with that of chloro- 
phyll of ordinary origin, was the somewhat lesser intensity of 
band V. According to Kraus’s idea this would prove a pre- 
dominance of cyanophyll over xanthopliyll. The solution of 
Conifer® chlorophyll very readily turns to modified chlorophyll. 

Chemistry of the Grape. — In several treatises lately 
presented to the Royal Academy of Physical and Mathe- 
matical Sciences of Naples, Prof. G. Licopoli gives an 
account of some recent micro- chemical researches upon 
oranges, lemons, and grapes. The latter are of special in- 
terest, as Frof. Licopoli tried to determine the time and place 
at which, in the grape, the different chemical substances which 
are contained in it (such as tartaric acid, chlorophyll, albumi- 
noid matter, sugar, colouring matter. See.) first begin to form. 
The conclusions which the author draws from his labours are the 
following : Tartaric acid and chlorophyll first show themselves in 
the tissue of the pistils in course of formation. Oxalate of lime 
next shows its presence in the sub- epidermic tissue in the form 
of raphides, in the endocarpic epidermis in the shape of con- 
glomerated crystals (dumb-bells ?), and in the kernels in raphides. 
The albuminoid matter first appears spread over the whole of 
the fruit, but predominates in the mesocarp. Colouring matter 
results from the metamorphosis of chlorophyll, its appearance 
and diffusion showing the growth of the fruit, and the progress the 
chlorophyll has made at the time of its formation. The growth 
of this colouring matter begins in the peripherical tissues, and 
continues towards the central ones. Sugar is found in the 
pericarp wherever there is tartaric acid presen*. Resinous 
matter or wax appears first on the surface of the epicarpic 
epidermis. Tannic acid is principally formed in the seed, and 
particularly in the hard and friable part of the eptsperma - t the 
fibro-vascular fascicles of the pericarp, however, also contain 
this acid. 


NOTES 

We regret to hear that the state of health of M. Leverrier, 
the distinguished director of the Paris Observatory, is causing 
great anxiety to his friends. He has been entirely prostrated by 
his enormous labours, which have been almost unceasing for the 
last twenty years. 

M. Belgband readout the last sitting of the Council of the 
Paris Observatory, a report on the necessity of extending tele- 
graph warnings to Algeria, and taking advantage of the docu 
ments collected by the Algerine Meteorological Service. The 
necessary steps will be taken by M. Leverrier, and observations 
extending from Marocco to Tunis, and from the Mediter- 
ranean coasts to Laghouat and Biskra will be sent to and from 
Paris to every Meteorological Office in connection with the 
meteorological system. At the same sitting M. Leverrier an- 


72 


NATURE 


[May 24, 1877 


nounced tliat he had taken steps to utilise the , weather telegrams 
sent from America by the Hew York Herald \ 

There is no ground whatever, we are informed, for the 
rumour that M. Krantz will resign liis office of Director of the 
International Exhibition, or that the Exhibition will be post- 
poned. The works are progressing favourably, and will not be 
interrupted. The British Commission have secured a large 
plot of ground close to the Champ de Mars for their private 
use. This ground measures more than 5,000 square yards. 

The Emperor of Brazil, who is now in Paris, has been 
assiduously attending the meetings of various scientific societies. 
On Friday be was present at the meeting of the Zoological 
Society. Several communications were read on fishes, insects, 
and worms from Brasil He was also present at the last sitting 
of the Geographical Society of Paris. A paper was read on the 
Pampas by an American gentleman, whose flattery of the Em- 
peror was so high that his Majesty left the room to show his 
disapproval The lecturer stated that the Argentine Republic 
was building a strong wall to protect the Pampas against incur- 
sions from uncontrollable Indians, and that in doing so not less 
than 20,000 square miles of excellent grazing ground will be 
reclaimed. 

The Congr&s Scientifique of France is holding its present 
session at Versailles on the occasion of a fioral meeting, as we 
intimated two months ago. The principal attraction is a series 
of excursions held in the vicinity of Versailles. 

The Russian Council of State has granted a yearly sum of 
2,000 roubles to the West Siberian Branch of the Russian Geo- 
graphical Society at Omsk. 

Russian newspapers announce that Prof. Ahlquist had 
reached, on April 10, Koudinsk, 530 miles north of Tobolsk. 
His companion, M. Bergroth, remained at Tobolsk. 

Science in Italy has suffered a heavy loss through the death 
of Prof. Dr. C. L. Rovida, formerly first physician at the 
Ospedale Maggiore of Milan, and for the last three years 
Professor of Special Pathology and Clinical Medicine at the 
University of Turin. Next to Prof. Moieschott in rank, if not 
in fame, he was one of the few Italians who follow a rigidly 
scientific method of investigation and instruction. 

The fourth number of the Bulletin of the Geographical 
Society of Egypt contains an interesting account of a journey 
to Harar with a plan of that place, published by two Arabian 
officials ; one of whom, Fayous EfTendi, accompanied the Italian 
expedition to Zeilah. 

Mount Vesuvius shows signs of fresh activity. The crater 
is continually sending forth clouds of smoke which at night 
assume a fiery aspect from the deep-lying glowing lava masses, j 

Cart. R. Gessi, the Italian explorer of Albert Nyanza under 
Col Gordon, is now preparing at Cairo to undertake, on his own 
account, a new expedition in company with a naturalist and a 
photographer. He intends to push forward to the Equatorial 
Lakes, studying, on his route, ’all the principal facts of meteorology, 
anthropology, and natural history, taking sketches and photo- 
graphs of men, animals, plants, and interesting geological 
features. 

A correspondent writes to us that the medal “of the first 
class " of the Paris Acclimatisation Society was presented, not 
to Mr. Alfred Mosenthal, but to Messrs. Julius de Mosenthal 
and J. K. Halting, the joint authors of rite work recently pub- 
lished by Messrs. Trubner and Co., on “ Ostriches and Ostrich 
Farming,” and reviewed by us in vol xv. p. 176. This work 
was published some time after the experiments, to which we 
referred last week, were made at Algiers, These experiment* 
be found to be fully detailed in the work in question. 


A letter received at Rome from the commander of the 
Scilla state# that the Italian expedition for the exploration of 
Central Africa were occupied at Zeilah on April 27 with the 
final preparations for their then imminent departure to Shoe. 

In the last two numbers of the Bolldino della Society Gto^rafica 
Italiana Prof. Gio. Beltrame publishes an interesting paper on 
the language of the Akk&s — an African tribe of which two indi- 
viduals were brought over to Italy some years ago. This first 
attempt at giving an idea of the Akk<i language and its grammar 
will prove a valuable .contribution to the study of comparative 
African linguistics 

An immense quantity of locusts have shown themselves in the 
Algerian provinces, and are travelling from the south towards 
the Mediterranean. The number of these insects was so 'pro- 
digious that the trains from Blidah to Algiers were almost 
stopped in the beginning of May. 

Mr. John F. Dolley writes to the Times under date Uiten- 
liage, Cape of Good Hope, South Africa, March 19; — “In 
this part of South Africa we have just witnessed a magnificent 
sight, such as a person can hardly expect to see more than once 
in a lifetime, if even then. It was on the beautiful clear star- 
light evening of the 1 6th of March, at about eight o’clock, when 
suddenly every one was startled with a bright lightning, like a 
flash, and on looking for the cause discovered a large meteor 
coming out of the eastern horizon, and which travelled slowly 
across the firmament, in an oblique direction to the westward, 
when it burst, sending forth streams of fire, as if from a hundred 
rockets, and then was heard a low rumbling noise as of thunder 
in the distance. The meteor appeared to be nearly, if not quite, 
as large as the full moon, but not round, more of an oblong 
shape, and while travelling through the air it very much re- 
sembled a large turpentine ball. It gave forth a bright bluish 
light which lit up the whole sky, and you could distinguish 
j everything around you for miles as plainly as in the daytime. 

A party of Hottentots who were coming in from 1 tlankey/ 
a station belonging to the London Missionary Society, state that 
the driver of the waggon was struck down in the road, and that 
they all felt a glow of heat as the fireball passed them. The 
illumination lasted for nearly a minute, and the light was such 
that it dazzled the eyes of all who saw it.” 

A Telegram from New York on the 16th states that forest fixes 
are making great ravages in North-eastern New York, Long 
Island, Massachusetts, New Hampshire, Maine, Pennsylvania, 
Canada, and New Brunswick. A large part of the White 
Mountains is in flames. The summer hotels are in danger, and 
railways are interrupted. A great number of mills and dwellings 
have been destroyed, and bandied* of persons have been ren- 
dered destitute. 

Steam at ordinary pressure sent into saline solutions on which 
it lias no chemical action, gives a rise of temperature that seems 
at first sight paradoxical, the temperature produced being always 
higher than that of the steam. M. Miiller, of the Berlin Chemical 
Society, has been studying the phenomenon. Chloride of sodium 
is one of the best salts to use. A solution of it sufficiently con- 
centrated to have a boiling point of 127 0 may be raised to ** 5 ° 
simply by sending steam into it at ioo°. Here, then, the steam 
produces a rise of 25 0 above its own temperature. The more 
concentrated the solution the higher is the rise. Muller 
points out, in explanation, that saline solutions at too* absorb 
the steam at the same temperature, and the result is a rise 
analogous to that produced when a gas, like ammonia, is dis- 
solved in water. These experiment* throw new light on the 
controverted question, what is the temperature of the steam 
which escapes from a concentrated and boiling solution ? Is it 
100* or a temperature near that of boiling of the solution ? The 
! pew results seem to be against the latter, and common, view. 
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Intelligence has been received from Quebec stating that 
•hips which have recently arrived at that port have encountered 
unusually large fields of ice and remarkably high icebergs in the 
Atlantic. The Una, , from Leith, passed through eighty-five 
miles of heavy ice. 

At the meeting of the Royal Society of Edinburgh on Monday 
night, reports were read from four lighthouse keepers on the west 
coast of Scotland, detailing their experiences of earthquake shocks 
on March II and April 23. The keeper of the Fladda light- 
house says the tower by his dwelling-house shook very much ; the 
Lismore keeper reported that everything in his lighthouse shook 
at an alarming rate and awoke all the inmates. Mr. Stevenson, 
C.E., said these observations were valuable because of their 
trustworthiness. 

The engineers of the French Northern Railway have been 
making experiments with the vacuum brake, which has been 
found to work satisfactorily owing to its simplicity of construc- 
tion. MM, Saitiaux and Lartique have devised some ingenious 
arrangements for bringing it into action automatically if any 
mistake has been made respecting the crossings. Should dis- 
tressed passengers want to call for help they can also put the 
continuous break into operation instead of ringing a bell as is 
customary. 

The Superintendent’s ^Report on the Botanic Garden and 
Public Plantations for 1875-76 has recently been officially pub- 
lished in Jamaica. It deals almost entirely with plants of 
economic value, foremost of whiclx is the coffee, the ordinary 
kind {Co fin arabica ), apparently "giving : way to its formidable | 
rival Cojfea libcrua % which was introduced to Jamaica in 1874, 
and is now thriving, especially in some districts. In one situa- 
tion, at a height of about 1,000 feet above the sea, a plant that 
had only been planted out a little over a year has already fruited. 
This seems to indicate that in the course of a few years the new 
coiTee may be widely cultivated in Jamaica from plants raised 
trom seeds ripened in the bland. Amongst other important 
plants treated of in' the report which have received special atten- 
tion, may be mentioned cocoa, sugar canes, pine apples, cin- 
chonas, jalap, &c. ; of this last we learn that nearly two acres 
arc under cultivation, producing during the year under review a 
crop of 1,700, and it was estimated at the time the report was 
written that an additional 3,000 would be obtainable in the 
course of a few months, all of which would find its way to 
England. 

Dk. Lauder Lindsay of Perth has for years been forming a 
collection of lichens, which, although frequently broken up and 
distributed, still forms the nucleus of a good type collection. 
The collection consists of — 1. Herbarium, the main object of 
which is to illustrate the Variations of the Commoner Species : 
and so to encourage (1) the establishment of Typical, Compre- 
hensive, or Aggregate Species j (a) the abolitiou of Named 
Trivial Variations ; and the (3) consequent Reduction of Names, 
and Simplification of Synonymy and Classification. 2, Museum 
of Illustrations of the Economic Properties and Applications of 
Lichens* 3, library of Lichenological Works, Foreign and 
British. 4. Drawings (original) of Microscopical Structure, 
several thousands unpublished. 5. Correspondence with Lichen- 
ologists. 6. Unpublished Manuscripts— of (t) Outlines of 
Lichenology : ” (2) “ Lichenographia Britanmca : ” and of other 
works or papers illustrative of Lichens in various aspects. The 
collection has been offered— with all the cabinets and fittings 
in which it is contained— as a donation to the Royal Botanic 
Gardens of Edinburgh, on the simple conditions —(c) That a 
small room is provided for its accommodation in connection 
either with the Herbarium, or Museum of Economic Botany j 
(a) That it is kept in proper order either by the Curators of 
•aid Herbarium or Museum, or by any of the numerous students 
i | the Edinburgh School of Botany. But it is understood that j 
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no such donations can be accepted by the said school, by reason 
of the very inadequate accommodation provided by Government 
for the more essential requirements equally of students and 
teachers. As has been repeatedly pointed out— officially and 
otherwise — there is at present urgent need— (1) of a new commo- 
dious class or lecture room ; (2) of a new commodious mu- 
seum ; {3) of botanical laboratories j and (4) of extra special 
rooms for such herbarian or other purposes as the reception 
j and maintenance of such donations as that now referred to. 

A new burner for obtaining high temperatures in laboratories 
has recently been described by M. Godefroy. It consists of four 
metallic cylinders one within another j the first and the third 
are pierced with lateral holes at their base. The intervals 
between the cylinders communicate, one set with two vertical 
pipes uniting in a horizontal pipe below, the other set with 
another similar system. A piece of metallic net at the lower 
part regulates the entrance of air. 

At Tabor, in Bohemia, 423 metres above the sea, in a house 
out from the town, M. Farsky made observations of the amount 
of carbonic acid in the air from October 10, 1874, to the end of 
August, 1875. The average obtained was 3*43 volumes in 
20, coo volumes of air ; a number smaller than that of Saussure 
1 and Boussingault (4'i5), and higher than those got by Schulze 
in Rostock and Fittbogen in Dahmc. The most numerous 
j variations are in November, December, February, March, and 
April, the least in October. M. Farsky says that the more 
variable the weather, and the sharper the transition from one 
weather to another, the greater are the variations in proportion 
of carbonic acid in the air. The strong north-west and south- 
west winds reduce the amount of carbonic acid, while the cold 
north and north-east winds, which are always thought the heralds 
of clear weather, cause an increase in the carbonic acid. Further, 
the carbonic acid is increased descending mist, and continuous 
dust-rain. No other connection with atmospheric precipitates 
was perceptible. These results agree, in the main, with titos'e 
formerly obtained by Angus Smith and Roscoe. Smith found 
that the air in the suburbs of Manchester contained on the 
average 3*69 volumes in 10,000 volumes of air. The amount 
appeared to dimmish slightly during hug-continued westerly 
winds ; on the other hand it increased when easterly winds pre- 
vailed. From a large number of analytes of air collected fiom 
the hill-districts of Scotland, Smith obtained, as an average, 3*36 
volumes in 10,000 volumes ; the extremes recorded are 3*co and 
3*60, These comparatively low numbers are probably due to 
the proximity of the sea, the air over which has been shown by 
Thorpe, from a large number of analyses made over the Atlantic 
Ocean and Irish Sea, to contain about 3 00 volumes of carbonic 
acid in 10,000 volumes of air. This amount was constant, or 
nearly so, in different latitudes, and, contrary to the statements 
of Lewy, exhibited no perceptible diurnal or seasonal variation;. 

The additions to the Zoological Society’s Gardens during the 
past week include two tigers {I'd is tigris) from Jahore, presented 
by Rear-Admiral Rowley Lambert, C.B. ; two Javan Chevro- 
tains ( Tragulus jmanims) from Java, presented by Messrs. If ill 
and Isaac, Lieuts, R.N. ; a Malayan Bear ( Ursus malayanus) 
from Sumatra, presented by Dr. F. Wicksteed ; a Phatagin 
Mams (fifams tricuspis ) from West Africa, a Humboldt’s Saki 
(Ptihecia kumboldtt) from the Amazons, a Red and Yellow Mac- 
caw [Ara c Mo r opt era) from South America, a Sooty Mangabey 
{Ccrcocebus fuligmorus) from West Africa, deposited ; a Concave 
Casqued Hornbitl {Buceros bkornts), three Yellow-billed Blue 
Magpies { 1 / racism a fiavtrosUis) from India, a Pin-tailed Whydah 
Bird {Vidua pnmtpalis) from West Africa, received in ex- 
change j two Impeyan Pheasants {Lephophorus impeyanus) from 
the Himalayas, a Mantchurian CrosspptUon [Crossoptilon maul - 
ckuricum) from North China, purchased* 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 


Cambridge.— At a Congregation on May 17, the Vice-Chan- 
cellor, the Master of Emmanuel, Professors Cayley, Adams, 
Clerk-Maxwell, Stuart ; Messrs. P. Frost, St. John’s ; J. Tod- 
hunter, St John's ; H. W. Besant, St John’s ; N. M. Ferrers, 
Cains); E. J. Routli, St. Peters ; A Freeman, St.John’s ; H. H. 
Taylor, Trinity; W. D. Niven, Trinity; R. T. Wright, 
Christ's ; C. H. Prior, Pembrcke ; W. Garnett, St John’s ; 
and Lord Raleigh, Trinity, were appointed a Syndicate to con- 
sider the higher Mathematical Studies and Examinations of the 
University. 

The Chancellor’s cold medal, given annually to a resident 
undergraduate who snail compose the best English poem, has 
been adjudged to Edmund Whytehead Howson, Scholar of 
King's College. The subject of the poem is u The ^Heroism of 
Arctic Exploration.” 

The Moderators and Examiners for the Mathematical Tripos 
have presented a report of the results of the examination to the 
Board of Mathematical Studies, from which it appears that no 
candidates were examined. Of that number 36 were classed as 
Wranglers, 29 as Senior Optimes, 30 as Junior Optimes, one 
Obtained an /Egrotat degree, and 14 were found to be not worthy 
of mathematical honours. The full marks were 18,643 » tlie 
average obtained by the first ten Wranglers was 5,748 ; of the 
last ten Wranglers, 1,794 > of the first ten Senior Optimes, 
1,506 ; and of the first ten Junior Optimes, 721. The Addi- 
tional Examiner (Mr, II. W. Watson) reports that the work 
done by the best men in the higher physic* was very satisfactory, 
and proved the interest and success with which those subjects 
are now being studied m the University. At the same time 
there were indications of the tendency of the reading in this part 
of the course to become too diffuse and unmathematical. This 
tendency may be kept in check, in the first place, by framing the 
papers in such a maimer — whether by the adoption of alternative 
questions or otherwise — as shall make too diffuse reading in the 
higher subjects unprofitable or even impossible ; and, in the 
second place, by providing that every question set in these sub- 
jects shall be accompanied by a rider of strictly definite mathe- 
matical character, and of a difficulty proportioned to the weight 
assigned to the bookwork. 

The Board for admitting and superintending non-collegiate 
students give notice that an exhibition of 50/. a-year, tenable for 
three years, granted by the Worshipful Company of Cloth- 
workers for the encouragement of proficiency in physical science, 
wi : l be awarded by means of the Certificate Examination, to be 
held next December, under the authority of the Oxford and 
Cambridge Schools Examination Board. Candidates must be 
either non collegiate students in their first term of residence, or 
persons who have not commenced residence in the University. 
Full information may be obtained from the Censor of non- 
collegiate students, the Rev. R. B. Somerset, Cambridge. 


Gilchrist Trust Prizes. — The first (in London) presenta- 
tion of prizes in physiology under the direction of the Gilchrist 
Trustees was made on Tuesday, last week, at the large room of 
the Society of Arts. The chair was occupied by the Rev. J. 
Rodgers, M.A., Vice-Chairman of the London School Board, 
supported by Dr. Carpenter, C.B., F.R.S., secretary to the 
Gilchrist Trust Fund, and others. The prizes were awarded to 
students who, as elementary school teachers, bad attended the 
course of lectures on physiology recently delivered by Dr B. W. 
Richardson, at St. Thomas’s School, Charterhouse, and who 
had submitted to the examination with which the course was 
brought to a dose. A large number of students entered into 
competition, and in the end prizes and certificates were awarded 
in the following order to four competitors John Pilley, George 
Price, W. R, Cory, and Maria J. Meozies ; and certificates to 
Mary C. Menzies and Messrs. C. E. Marks, C. W. Shrceve, 
H. Steadman, J. F. Adcock, and G. Garland. In the course of 
the proceedings Dr. Carpenter gave a very interesting account of 
the origin of the Gilchrist Trust and of its founder, and the 
chairman delivered a very earnest and admirable address on the 
progress of education and on the value of the lectures such as had 
been delivered, and which he had himself attended. 

Working Men and Science. — O n Saturday afternoon the 
members of the Working Men’s Clubs, under the auspices of the 
Working Men's Club Union, paid a visit, by permission of the 
Royal College of Surgeons, to the magnificent museum founded 
by John Hunter, and attached to the building of the College 


in Lincoln's Inn Fields. Prof. Flower, the Corator, received 
the viritors, who were conducted into the first great hall, where 
Prof. Flower gave a general description of the Museum. The 
visitors manifested an unmistakably genuine interest in the col- 
lection, and in Prof, Flower’s descriptions, and at the conclusion 
of the visit one of the party, on behalf of his comrades, gave 
hearty thanks to the Professor and to the Council of the College, 
for the treat which had been afforded to them, and said it was 
altogether a mistake to suppose that the working men took no 
interest in science. The Professor said it afforded him much 
pleasure to show the museum, and especially so when he found 
his labours thus appreciated. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 3, — “On the Temperature-correction 
and Induction coefficients of Magnets,” by G. M. Whipple, 
B.Sc., Superintendent of Kew Observatory. Communicated by 
Robert II. Scott, F.R.S. 

“ Distribution of the Radicals of Electrolytes upon an Insu- 
lated Metallic Conductor,” by Alfred Tribe, Lecturer on Che- 
mistry in Dulwich College. Communicated by Dr. Gladstone, 
F, R. S. 

May 17. — “On llyperjacobiaif Surfaces and Curves,” by 
William Spotliswoode, M.A., Treas.R.S. 

Royal Astronomical Society, May 11.— Dr. Huggins, 
F.R.S., president, in the chair. — A gift of 500/. was announced 
from Mr. C. J. Lambert, being part of the sum bequeathed by 
Ills late father to scientific societies. The special thanks of the 
meeting were voted to Mr. Lambert. — The Astronomer- Royal 
pointed out an inaccuracy in a description of meteors by a certain 
“J. W. M.” — Mr. Penrose read a paper (and explained a 
diagram) on the correction for the spheroidal figure of the earth. 
— Lord Lindsay spoke upon the two comets B and C of 1877. 
Winnecke’s showed three bright lines on a weak continuous 
spectrum which he described. The president made some re- 
marks thereon : there were two distinct spectra shown by comets ; 
one was limited to two particular comets ; the carbon spectrum 
was common to all the rest. — Lord Lindsay described the 4-inch 
hehometer which he had placed at the disposal of Mr. Gill for 
his expedition to Ascension to measure the parallax of Mars. 
The object glass was made by Meriz, and cut and mounted as a 
heliometer by Repsold ; the pillar and equatorial mounting being 
that provided by Messrs. Cooke, of York, for an 8-inch tele- 
scope. The halves of the object-glass were moved in circular 
grooves by means of a handle near the eye-piece, so that 
they could be separated without putting the object out of focus. 
Several other details were pointed out, one of them being a 
movable wire screen adapted to equalise the light of two objects 
of different brightness under measurement. Mr. De la Rue ad- 
mired the stability and rigidity of the instrument. The Astronomer- 
Royal would have had the declination axis and the polar axis 
twice as large. Mr. Gill vindicated the steadiness of Lord 
Lindsay’s heliometer, and described an accident by which it 
narrowly escaped being smashed; which accident occurred 
through the instrument having l>een represented as an M uni- 
versal equatorial,” whereas it was nothing of the kind ; the 
elevating screw having run out whilst being set to the latitude of 
ascension, the polar axis was shot out of its collar on to the 
floor, Mr. Gill then spoke upon the positions of the planets 
Ariadne, Melpomone, and Iris, and their special merit of having 
no sensible disc. — Dr. De la Rue again referred to the axes 
of the heliometer, which he said were eight times as strong 
as Repsold thought sufficient. The Astronomer-Royal said 
it was perfectly adapted to the purpose intended.— A note 
was read from Padre Secchi on an alleged fall of a meteo- 
rite in Italy which turned out to be untrue.— Mr. Lecky 
related how he had made a good artificial horizon by filling a 
blackened trough with glycerine. — A catalogue of double stars 
was presented by Messrs. Wilson and Seabrbke, of the Temple 
Observatory, measured with a parallel wire micrometer and a 
power of 400. Mr. Dunkin said the only fault was the omission 
of the R.A. and N.P.D., which necewutated the use of two 
catalogues. — A note was read from Mr. footer referring to his 
chart of 3,976! stars.— Mr. Green laid Wore the Society some 
paper impressed with blank discs to a$ observers u drawing 
the features of Mars, so prepared that Ikhts could be taken out 
with ease and precision.— Mr. Christie described Prof. Zcngeris 
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solar eye -piece, which consisted of & °*J e lenticular 

surface, cemented to another prism of ainerent density ; the 
quality of light reflected at the junction being m proportion to 
trie difference of the density of the two glasses. 

Linnean Society, May 3.— Prof. Allman, F.R.S., president, 
in the chair.— Three foreign members were elected, and Mr. 
James Paton, of the Kelvin Grove Museum, Glasgow, was like- 
wise elected an ordinary fellow. — Specimens of abnormal prim- 
roses were exhibited and commented on by Mr. Alf. W. Bennett. 
—A paper on the perfoliate penny-cress ( Thlaspi perf citatum) 
was read by Mr. G. S. Boulger. This little plant has a very 
limited British area, viz,, the neighbouring districts of Oxford- 
shire and Gloucestershire, and according to our author Wilts ; 
thus equally belonging to the Thames and Severn Valley pro- 
vinces. The altitude attained is from 360 to 500 feet above the 
sea-level. —A conjoint memoir by Prof. St. G. Mivart and the 
Rev. R. Clarke on the sacral plexus and sacral vertebra* of 
lizards was brought forward and discussed. They stated that it 
has of late been recognised that in any attempt to reply to the 
question, which vertebra of any lower animal answers to the 
first sacral one of man, the nervous quite as much as the bone 
relations require consideration. Our authors pass in review the 
researches of Gegenbaur and Hoffmann, and then proceed to 
describe their own dissections of the parts in question in the 
chameleon, green lizard, iguana, monitor, and others. Insti- 
tuting a comparison of the parts in the Batrachia, and of the 
sacral region in birds, they, in a somewhat technical summary, 
announce that although often puzzling and complicated from 
occasional variations in species and otherwise, the true sacral 
vertebrae rnay be defined tn all vertebrates above fishes, where 
hind limbs are well developed. — The Secretary read a paper on 
the genus Alveolites and some allied palaeozoic corals, by Prof. 
Nicholson and Mr. R. Etheridge, jun. It seems from their re- 
searches that the name Alveolites covers many forms whose 
affinities, to say the least, arc obscure. Discussing the characters 
and essential attributes of the genus in a historical resume, they 
proceed by comparisons, microscopic and otherwise, to define 
certain groups coming under previous definitions of Alveolites. 
These are several species of the above and others of genera such 
as Oenites y Jlrachy flora t C/uetdes, &c. But moreover they state 
that in several instance there appears much in common between 
certain groups of Alveolites and Favosites, so that future investi- 
gation may further necessitate the breaking down of what at 
present may be regarded as but meagre lines of demarcation. 


Chemical Society, May 17.— W. Crookes, F.R.S., vice- 
president in tbe chair.— The chairman announced that an extra- 
ordinary general meeting would beheld on May 31 at 8 j\m. 
The following papers were read On a slight modification of 
Hofmann's vapour density apparatus, by M. M. P. Muir and S. 
Suguira. The authors propose to omit the india-rubber plate of 
the original apparatus, and mark off the height of the mercury 
by a cathetometer and a slip of gummed paper. —Note on the fluid 
contained in a cavity in fluorspar, by J. \V. Mallet. The cavity 
was 6 mm. by 2*5 mm. by 1 mm. ; it contained water and a bubble. 
On heating, the bubble became less mobile and the crystal 
showed signs of incipient splitting. — Examination of substances 
by the time method, by J. B. Hannay. The author has deter- 
mined the loss sustained by various hydrates in equal and suc- 
cessive intervals of time, when submitted, in a Liebig’s drying 
tube, to a current of air at various temperatures, and thus ob- 
tains evidence of the existence of hitherto unknown hydrates. 
Magnesium sulphate, when treated as above, loses 8 per cent, of 
wiuer u five minutes at ioo° C. ; the loss is then much slower 
and regular up to 29 per cent., when the rate of loss decreases 
somewhat suddenly from the formation of a lower hydrate, which 
“* e * w ?. t ' r "’“J* *lowly._On tbe dehydration of hydrates 
n } ethod - w - The author examined the 

hydrates of alumina, iron, copper, and lead.—On the transfer 
matton of aunn into rosamlme, by R. S. Dale and C. Schor 
lemrner ; by heating sulphuric acid and pure phenol, and 
gradually adding oxalic acid, pure aurin is formed ; by the actior 
ammonia on aunn, ted aunn i* produced, which, by the actio* 
ofalcoholic ammonia at 150* for several days is converted into 
rosanume. The authors consider aurin to be identical with 
roseate acid.— On certain bismuth compounds, Part VI., bs 
f * ; 7 : ‘•Muir. The author describes the preparation, See., 0 1 
r$?Y iiX? >0,u o*M* ( bismuthous oxychloride and oxybromide, 
“JftHwirtl.,1 chloride. — On the theory of the luminoal 
and non-lutninops flame by J. Philippson, The author states 


what he considers to be the causes of the luminosity and non- 
uminosity of flames, 

Zoological Society, May 15. — Prof. Mivart, F.R.S., vice- 
president, in the chair. — Mr. Sclater made some remarks on the 
progress and condition of the Zoological Gardens of Rotterdam, 
Amsterdam, Antwerp, Brussels, and Ghent, which he had just 
visited. — A communication was read from Mr. G. S. Brady, 
C.M.Z.S,, containing a monograph of the fossil Ostracoda of the 
Antwerp Crag. — A communication was read from Dr. F. Day 
containing a notice of the capture of a specimen of Coregonous 
oxyrhynehus, on the coast of Lincolnshire. — A communication 
was read from the Marquis of Tweeddale, F.R.S., containing a 
memoir on the birds of the genus Batraehostomus. The author 
came to the conclusion that there were seven recognisable species 
of this difficult group inhabiting the Indian region, one of which 
yet undescribed, was from the Philippines. The rule appeared 
to be that the females were rufous from the nest, while the males 
are brown and somewhat spotted. — Mr. Edward R. Alston read 
the description of a shrew irom Guatemala, which had been indi- 
cated without being characterised by the late Dr. Gray, and for 
which the name of Sorcx venv-pacu was now proposed. — Mr. A. 
H. Garrod, F.R.S,, read the second portion of a series of papers 
on the anatomy of passerine birds. — A communication was read 
from Mr. T. E. Buckley containing remarks on the past and pre- 
sent geographical distribution of the larger mammals of South 
Africa. 

Entomological Society, May 2. — J. W, Dunning, F.L.S., 
vice-president, in the chair.— Messrs. II. J. Adams, Charlestrom, 
Adams, and J. W. Slater were elected members of the Society. 
— Mr. Jenner Weir exhibited a large silken cocoon from the 
Cape of Good Hope, supposed to be a spider’s nest. On being 
opened it was found to contain, among other debris, the skins of 
a number of small spiders and the elytra of beetles of the genus 
Moluris . Mr. Weir also exhibited a spider’s nest from Mont- 
serrat.— Mr. F. G rut exhibited a large species of Cheli/er from 
North Spain. — Sir Sydney Saunders exhibited a spider ( Atypus 
sulzeri) taken on Hampstead Heath, where it is found inhabiting 
tubes concealed under bushes. The tubes are about fourteen 
inches in lehgth and extend about ten inches beneath the surface 
of the ground, the remainder projecting above the surface. The 
same or an allied species had been observed by Mr. jenner Weir 
on the South Downs. — Mr. Champion exhibited a series of Alaus 
flareyssi from Tliaso Island.— Mr. C. O. Waterhouse exhibited 
specimens of the following insects from Tasmania : — Dohrnia 
miranda ( Heteromerous beetle), Creophilus aythroeeflhalus 
(• Staphylmidie), and Forflcula erylhroeeflhala . The two last 
species bore some mimetic resemblance to each other. — A paper 
was read from Sir Sydney Saunders on the adult larva; ol the 
Stylo pidic and their puparia, the author exhibiting specimens in 
illustration. — Mr. I I. W. Bates communicated a paper on Cera - 
tor Inn a quadiimaculata , Fab., and description of two new allied 
species. Specimens of the new species and also of C. morgani , 
Westw., were exhibited. 

Physical Society, May 12. — Prof. G. C. Foster, president, 
in the chair. — The following candidates were elected members 
of the society Capt R. V. Armstrong, R.E., Mr. W. H. M. 
Christie, Lieut. N. Darwin, R.E., Prof. E. Frankland, D.C.L., 
F.R.S,, Mr. II. F. Moiley, Capt. R. G. Scott, R.E., and Mr. 
Angus Weiss. Mr. S. P. Thompson read a paper on the chro- 
matic observation of the eye in relation to the perception ot 
distance. He discussed the various means of estimating dis- 
tances by the eye, showing that when data for forming a judg- 
ment by the associations of visible form or visible magnitude 
fail, the judgment is founded on “aerial perspective,” or else 
upon the muscular sensation of adjustment to focus. As the 
eye is, however, not achromatic, it cannot be in focus at the 
same time for red rays and blue rays proceeding from one object, 
but may be in focus if the blue rays come from a more remote 
object This gives a definite basis to the axiom of painters that 
blue is a retiring and red an advancing colour. Experiments 
were described demonstrating the truth of this fact, and illustra- 
tion was afforded of the chromatic aberration of the eye by 
casting beams of light through a solution of permanganate of 
potash upon a silvered ball, the illuminated point appearing red 
with a blue surrounding halo to an eye adjusted to short focus, 
but blue with a red halo to long focus.— -Prof, Guthrie referred 
to the theory by which the apparent size of an object depends 
on the amount of nervous excitement which it occasions, whether 
this be due to the extent of the illuminated area or the 
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intensity of its illumination, and he pointed out that an object 
always appears larger when looked at with two eyes than with 
one eye. — Mr. Roberts drew attention to the fact that the system 
ordinarily adopted in mechanical drawing of assuming the light 
to fall /rom the left hand top-comer gives an appearance of 
solidity, whereas if this be reversed, and the light falls from the 
right-band bottom comer the object appears hollow. —The pre- 
sident referred to the well-known fact that if two stereoscopic 
pictures are taken, representing the same object in complemen- 
tary colours, most people have a great difficulty in combining 
them so as to see a single picture of a neutral tint. — Mr. S. 1 \ 
Thompson then descril>ed a curious observation of change of 
pitch occurring when a tuning-fork is caused to rotate rapidly 
round its axis ; the nodal interferences at each quarter rotation 
ceasing to be separately heard when recurring more than about 
thirty times in a second. He has attempted various ways of 
estimating the amount of this change of pitch, including a 
method founded on the binaural estimation of interference beats. 

Institution of Civil Engineers, May 8 and 15.— Mr. 
George Robert Stephenson, president, in the chair. — A paper 
by SirG. W. Armstrong, C.B, E.R.S., V.P. Inst. C.L., on 
the history of the modem development of water -pressure ma- 
chinery was read. 

Cambridge 

Philosophical Society, May 7. — Prof. Clerk Maxwell, presi- 
dent, in the chair.- -Mr, J. W. L. Glaisher read a paper on ex- 
pressions for the theta functions as definite integrals.— Mr. 
Warren’s fourth “Exeicise in Curvilinear and Normal Co- 
ordinates’' was presented to the Society by Prof. Cayley, and 
will appear in the next i->vue of tht Society’s 7 'tattMH (tons* 

Paris 

Academy of Sciences, May 14.— M. Peligot in the chair. — 
The following papers wxie read : — Isoperimetric triangles having 
one side of constant size and the summit at(a fixed point, by M. 
Charles. Rotatory action of quartz on the plane of polarisation 
of obscure calorific rays, by M. Detains, lie has examined the 
action of six gioups of dark rays oi decreasing refrangibihty. 
The law of thicknesses still applies to the least refrangible rays. 
In the symmetrical dark region of nearly extreme violet the 
polarised heat is so little sensible to the action of quaitz that 
transmission through a plate 0 015 m. thick, gives hardly a rota- 
tion of 5 degrees, 01 \ degree per millimetre. This is 132 times 
less than for the violet of M. Biot’s table. M. Desams de- 
scribes his apparatus fully.- Analysis of an ancient wmc, pre- 
served in a glass vessel sealed by fusion, by M. Berthe lot. This 
was found on the rite of an old Roman cemetery near Arle«, j 
and probably dates back some rixtewn hundred years.— Analysis j 
showed in a litre, 45 cc, alcohol, 3*6 gr. fixed acids, o*6 j 
bitartrate of potash, V2 acetic aetd. There were (also 
tartiate of lime and trace-* of acetic ether. It is a weakly 
alcoholic wine^ which must have entered on acetification before 
bring put in the tube. — M. Scrret presented tome vn. of the 
“O'uvres de I*agrange,” c »mplcting the series. — On the new 
navigation, by M. Villarceau. — ( )n the origin and nature of the 
fever called typhoid, by M, Guerin. The object of this third 
memoir is to show that the toxical principle produced by ster- 
coral fermentation causes what are looked on as the anatomical 
characters of the fever, M. Guerin has proved that the liquids 
specially poisonous are those which accumulate near the end of 
the ileum, and are i»ermanently retained by the ileo-cot'cal valve, 
The poison passes mto the mesentery and to the ganglions con- 
tained in it— New exposition and generalisation of the method 
of Gauss for calculating approximately a definite integral, by 
M. Pujek — New meteorological maps of the South Atlantic, 
giving at once the direction and the intensity of the winds, by 
M, Brault. The general movement of the summer winds 
there is that of an immense cyclone with its centre about 
30" or 35 0 south latitude, and 10® or 20° west longitude. It turns 
in opposite directions to the hands of a watch, and gives 
off the south-east trades towards Africa, &c. There is not a zone 
of tropical calms, nor a zone of weak and arbitrary breezes.- 
On a new type of simple monstrosity, omphalocepbaly or umbili- 
cal hernia of the head, by M. Dares te. The head seems to 
come from the aperture of the umbilicus. The form has been 
observed in the hen, but not in man or mammalia.— Experiments 
made at the vitreol&r station of Cognae with the view of finding 
an efficacious remedy against phylloxera, by M. Moulllefert j 
This is in favour, specially, of smpho-cftrbonaie of potassium,— 
On a modification of the pneumatic mercury machine, by M 
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Serret This consists in substituting a simple valve for the glass ^ 
stopcocks. In another form, even the valve is suppressed, and , 
vacuum obtained by free circulation of merewy i n tubes. 

—On solar spots, by M. TacchinL He thinks the sun's surface 
at present in a true state of repose relatively to the great pheno- 
mena observed at a time of maximum sun-spots. He shows the 
contrast in metallic eruptions and spots between 1871 and 1876 
by figures. In the first four months of 1877, he adds, there has r 

been a diminution in the visibility of magnesium, so that the 
line 1474 K h** had a marked superiority. — On the otheoscope, 

(a new arrangement of the radiometer), by Mr. Crookes.— 
Direct transformation of mechanical work into electricity, by M. 
Guignet. In on electromagnetic machine, having six electro* ' 
magnets and a drum with six bars of soft iron, the wires are 
connected with a galvanometer and the drum is rotated by the 
hand. A continuous current is thus produced, and it is reversed 
on reversing the rotation. This experiment also shows the in- 
duction taking place under the influence of the earth ; the soft 
iron is magnetised, and the magnetisation increases with the 
speed of rotation.— Note on work in chemistry at the Poly- 
technical School of Rio de Janeiro, by M. Guignet. — On work 
of the School of Mines of Ouro Preto, by M. Gorceix.-~On some 
monocklorised acids of the amylic series, by M. Demar^ay.— On 
the salts of sesquioxide of chromium, by M. EtardL — Researches 
on pseudopur purine ; continuance of researches on the colouring 
matters of madder, by M. Rosen&tiehl. The remarkable insta- 
bility of pseudopurpurine (he says) is a happy circumstance ; as 
neither it nor alizarine could give a plant the extraordinary 
impm lance of madder. — On an application of the microscojie to 
ceramic ait, by MM. Kouquc and De Ceasac. This refers to 
vases found at Santorin. — On a new larval form of Cestoides, by 
M. Yillot — On granulai conjunctivitis in Egypt; rhuwJ of 
observations on ophthalmias of North Africa, by M. Gayat. 

Vye diseases are endemic in North Africa, and have their common 
origin m granular conjunctivitis, which is brought on by atmo- 
spheric and terrestrial conditions. — Treatment oi hypopyon, by 
M. bano. — On M. Maunune’s gas hydrometer, by M. Ihimas. 

— A new arrangement of the electi omagnetic induction apparatus 
with automatic intciruption, by M. Becquctek- -On the glaciers 
of Greenland, by M. Mallaud. 

Rome 

R. Accademia dei Lincei, April 15. — The Age of Bronze 
in the piles of Peschiera in the Lago di Gardo, by M. Kern. — 
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THURSDAY MAY 31, 1877 is dealt with the Colleges should know on what principles 

1 it is proposed to deal with all of them, and what are the 

objects to which, in the opinion of the Commissioners, 
THE UNIVERSITIES BILL AND UNIVERSITY the money taken should be applied In an amusing 
MOVEMENTS letter to the Pall Mall GaxetU a few days ago, Mr* 

npH£ monotonous progress of the Oxford and Cam- Dodgson, of Christchurch, represents science at Oxford as 

A bridge Bill through the House of Commons has first modestly asking endowment to enable her to teach, 
never been interrupted. The Government having drawn next claiming endowment for boys to be sent to her to 
its measure, consents to modify it in a few trivial points, be taught, and lastly demanding an endowment to 
but wherever it does not consent, the House accepts enable her to “ think/ 1 It is an amusing travestie of 
it and passes it as an elementary matter of party disci- the claims of the more advanced and extreme "re- 
pline. Very few of the amendments are of serious im- searchers,” and it is natural to ask what is the view of 


portance. Lord Edmond Fitzmaurice has added perhaps 
the most valuable. He enables the Universities to give 
a definite status and payment for any special educational 
work done out of the University under its control. Thus 
the funds of Oxford and Cambridge may be freely used 
in support of their missionary efforts in the large and 
neglected towns of England. There is no reason why 
permanent educational centres should not be established 
under this clause in any part of England. Any College 
with too much money can assign a sufficient portion of it 
to the advancement of learning in the neglected provinces. 
Leeds, Bristol, Birmingham, Halifax, Sheffield have had 
university men lecturing in their midst under the Uni- 
versity Extension Scheme, and Lord Edmond Fitz- 
maur ice’s amendment invites the colleges to support and 
endow this movement. Under it the “ idle fellows” who 
now run off to the bar will be drawn more and more into 
teaching, for teaching will open to them more and more of 
a career. No doubt there is risk that the possibility of 
such grants may paralyse local effort. But as yet it is only 
a possibility, and the colleges may be trusted to distribute 
their money only In places where adequate local effort can- 
not be expected. Another amendment by Mr. Trevelyan 
enables the Commissioners to review the conditions under 
which university emoluments can be given, especially those 
relating to age. There is no doubt that the age of under- 
graduates has increased, is increasing, and ought to be 
diminished. The honour man keeps back at his school 
as long as possible in order to make sure of getting 
his entrance scholarship. Even if the age at which 
entrance scholarships can be taken were restricted, 
honour men might in many cases delay so as to have 
a better chance after they come up of the scholar- 
ships and fellowships which are to be gained while in 
residence. It is reasonable to say that the work which 
a man is to do under the pressure of a prize examination 
ought to be over by twenty-one. What comes after is 
another matter. The competitions of the University 
imply a discipline which is admirable for youth “ under 
tutors and governors,” but which is merely fatiguing to 
men of mature intellect with serious objects in life. 

A clause is to be brought up by Mr. Goschen on the 
report which provides that the Commissioners shall first 
publish the main outlines of their plans before they are 
allowed to apply them in detail Certainly *! seems odd 
that Parliament should consent to throw the whole of the 
questions affecting the Universities into the hands of any 
body of Commissioners without asking for some statement 
from them by whiefc they may discover the general drift of 
their ideas and the character they propose to give their 
work It is of great importance that before any one of them 
You xvr^No. 396 


the Commissioners on the subject. 

Since Parliament separated for the Whitsuntide holidays 
two things have happened in Oxford, which indicate the 
drift of that University opinion which in the end controls 
the actions even of Commissioners. The first was the 
Oxford scheme for new professorships. It was an echo 
— certainly an exaggerated one— of a similar scheme 
proposed some time ago by some similar board of studies 
in Cambridge, and they both showed that the leading 
members of the two Universities are not indisposed to 
consider very large and radical schemes of reform. Both 
of them will give fresh strength to the party, more power- 
ful perhaps in sympathy than in numbers, which is sus- 
picious not merely of proposed researchers with nothing to 
do but 4 4 to think ” but of possible professors with very few 
lectures to deliver, and still fewer students to hear them. 

It is the commonest and the most vulgar argument 
against such proposals that they are really drawn in the 
pecuniary interest of the class of actual and possible 
professors who are numerous in the Universities. The 
Hebdomadal Board shows us at any rate one distinct way 
in which it is possible to utilize the endowments of Oxford 
and Cambridge, and they put fairly before us the question 
whether it is not a better way than the prize fellowship 
system. 

The second event of the past week was the discussion 
in congregation of the new resolutions on natural science 
degrees. It is proposed that instead of there being one 
kind of degree and only one— that in Arts— open to ordinary 
undergraduates, a new degree shall be created in Natural 
Science. The Bachelor of Arts has to pass three exami- 
nations, at which he has to show proficiency in Latin and 
Greek. It is proposed that the new Bachelor of Science 
should be let off with Latin or Greek, the missing 
classical language being replaced by German or French. 
The Bachelor of Science was meant to know more ma- 
thematics than the Bachelor of Arts, but the mathematical 
men have pressed the question whether mathematics 
itself is not a science, and whether mathematical honour 
men ought not to be let ofif as well as experimental men 
with one dead language. So far as things have yet shown, 
Oxford is in favour of the change, and eager to consider 
the case of the mathematicians. These are, in fact, the 
proposals of the Duke of Devonshire's Commission, W e 
desire to speak with the greatest possible respect of those 
who maintain the status quo of the two classical languages, 
but it seems to us impossible to ignore the fact that the 
Greek learned by the pass man is about as much of a 
u possession for ever ” as the Hebrew of most clergymen. 
It is begun late ; it is not carried far enough to give the 
student any real pleasure in reading a Greek book for 
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himself ; it is thrown aside as soon as its use, which is 
solely a “ pass * use, is over, and done with. Mr. Sidg- 
wick says, with perfect fairness, that “the study of Greek is 
one thing, the knowledge of the A fastis and the study of 
Mr. Bohn's translation of it another. w That the University 
should have voted in this sense by sixty-three votes to 
forty, and expressed its desire to treat the mathematicians 
as entitled to a similar relief by twenty-seven to fourteen 
is a conclusive proof that the world moves even at Oxford. 
Many of those who are best acquainted with that Uni- 
versity indeed declare that it is there only that it does 
move— at all events, that it is only there that it moves 
by “leaps and bounds/ 1 as British commerce used to 
do in the happy days of Mr. Gladstone’s ministry ! Cer- 
tainly the votes of Oxford are often more liberal than 
those of London, and we cannot doubt that whenever the 
new Commission sets to work it wall find as much im- 
pulse as obstruction from that great University. Of Cam- 
bridge itself it has ceased to be true to say that she 
maintains her usual attitude of magnificent repose. The 
universities are anxious to reform themselves if they 
only know how — the Commissioners will be happy to 
assist them if they only get power enough — and we may 
perhaps hope that a few “thinkers ” may get something 
out of the reconstruction better than the very plain living 
with which their “ high thinking ” has hitherto been so 
commonly coupled. 

THE NEED OF MUSEUM REFORM 

F EW of the many subjects now pressing themselves 
on the attention of the public are more important 
than that of museums, of the work which they arc doing 
now in general education, and what they may reason- 
ably be expected to do in the future. It is one which 
has occupied my mind for many years, and on which I 
venture to offer the following remarks. 

The collecting instinct, the desire to accumulate what 
strikes the fancy, is so universal in all minds lifted above 
the satisfaction of the mere animal needs, that its absence 
is to be viewed as an infirmity or misfortune analogous to 
colour blindness or deafness. It is present in some form 
or another in most savages, and even in some birds, such ( 
as the bower-bird. It is based ultimately on the principle J 
of curiosity combined with that of selfishness. Poor and 
much to be pitied is the man who has it not. The collec- 
tions which result from it bear the stamp of the individual 
who makes" them, and are as various as his tastes. 
They may be conveniently termed museum units, which, 
like molecules, have a tendency to coalesce into bodies of 
greater orless size, and thus constitute museums. These are 
of high or low organisation according as the units keep or 
lose the stamp of the individual, and have been moulded 
into one living whole or are dissociated They are highly 
organised and valuable if the parts are duly subordinated 
to each other and brought into a living relationship ; they 
are lowly organised and comparatively worthless if they 
remain as mere assemblages of units placed side by side 
without organic connection and without a common life. 

Unfortunately in this country die provincial museums 
mostly belong to this latter class. It is that which takes 
shelter for the most part in the top rooms of Mechanics 
Institutes and in the holes and corners of Free Libraries 
and Museums. In one instance >hich occurs to me, you 


see a huge plaster cast of a heathen divinity surrounded ;; 
by fossils, stuffed crocodiles, minerals, and models of* 
various articles such as Chinese junks. In another, a mu- 
seum unit takes the form of a glass case containing a frag-, 
ment of human skull and a piece of oatcake labelled “ frag-:; 
ment of human skull very much like a piece of oatcake.” 
In a third, wax models are exhibited of a pound weight of 
veal, pork, and mutton chops, cod fish, turnips, potatoes, 
carrots, and parsnips, which must have cost the value of 
the originals many times over, with labels explaining 
their chemical constitution, and how much'flesh and fat 
they will make— just as if the public were unacquainted 
with those articles of food, and required any information 
as to what these names really cover. Strangely enough 
this museum unit appears modem. In very many 
museums art is not separated from natural history, nor 
from ethnology, and the eye of the; beholder takes in at a 
glance the picture of a local worthy, a big fossil, a few 
cups and saucers, a piece of cloth from the South Seas, 
a war club or two, and very possibly a mummy. The 
result of such an association as this, of articles which have 
no sort of relationship with the rest, is to convert the 
whole into rubbish, using the word in the Palmerstonian 
sense of being “ matter in the wrong place.” I do not 
mean to say that museums of this low order are useless. 
In default of better they are useful, just in proportion as 
they encourage the collecting instinct in the beholders. 
They may ultimately arrive at the higher stage of develop- 
ment. It is, however, a reproach to this country that 
museums of this low type should be found at this time, 
not merely in the smaller towns, but in some of the more 
important centres of population. They constitute a serious 
blot on our educational system, which we are striving to 
make as perfect as possible, since they are worse than 
useless for purposes of teaching. Instead of the natural 
harmony of things, they put before the mind a fortuitous 
concourse of atoms which is a very chaos. 

While this state of things prevails largely in this 
country, there is no room for astonishment that museums 
of natural history hold the position which they do hold in 
the public mind. They are looked upon as haunts of the 
mere specialist, and as altogether outside any scheme 
for the advancement of the higher studies. If they are 
sufficiently attractive to be visited, they are treated as 
places of amusement, in which “ a happy day ’* may be 
spent, instead of places of instruction. They arc some- 
times avowedly arranged for that end. It rarely enters 
into any one's head that collections are as absolutely ne- 
cessary for the advancement of natural history studies, as 
books to the literary student, though it is allowed on all, 
hands that natural history is of great importance in 
general education. Until this anomaly be removed by 
the re-arrangement of the museums which reqtiire it, and 
the establishment of new ones, it is hopeless to expect the 
natural sciences to flourish as they should flourish, or for 
them to assume the importance which they deserve in the 
studies of this country. To the obvious remark that the 
fruits of English natural science are not worse than those - 
of our neighbours, it may be answered that what has been ;; 
done is the result of personal effort overcoming obstacles, 
and succeeding in spite of disadvantages. The fact that 
Some men can swim docs not render life-belts unncces- 1 
sary for those who cannot. % 
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Well-arranged museums of every kind are now an educa- 
tional necessity in every highly civilised state, and every- 
where excepting in our own they are put on exactly the same 
footing as libraries. They are to be seen in nearly every 
town of any pretension on the Continent, and in cities, 
such as Turin, Bologna, Lyons, Brussels, and Hamburg, 
they exist on a scale which is only rivalled by those of 
London. In the United States, also, and in Australia, 
their value to society at large is fully recognised. They 
arc liberally supported and largely endowed. In no mu- 
seum out of Britain have I seen the chaos from which our 
own are now' painfully and slowly emerging. 

There are many highly organised museums in Britain 
which perform their true function as repositories of know- 
ledge, such as those at London and the Universities, 
those of Leeds, Liverpool, Bristol, Taunton, Exeter, 
Salisbury, and others. Their numbers must be largely 
increased if we are to hold our own in the race for know- 
ledge with our neighbours on the Continent and our 
kinsmen in Australia and America. 

W. Boyd Dawkins 


FOSTER'S “ TEXT- BOOK OF PHYSIOLOGY ” 
A Text-Book of Physiology. By M. Foster, M.A., M.O., 
F.R.S., Prrelector of Physiology, and Fellow of Trinity 
College, Cambridge. (Macmillan, 1 877.) 

P HYSIOLOGY, like most other sciences, has been 
making rapid strides within the last half cen- 
tury, and although scarcely yet to be classed among the 
exact sciences, the number of well-established facts which 
have been accumulated is not inconsiderable, and is in 
several cases sufficient to serve as a substantial founda- 
tion for the building up of more or less stable theories, 
and the enunciation even of tolerably fixed laws. Conse- 
quently it is to-day no longer necessary to urge the im- 
portance of the cultivation of physiological science as the 
basis of rational medicine. Not only is this fully recog- 
nised by the medical profession but there are distinct 
indications that the public in general is beginning to 
appreciate the importance of a correct knowledge of the 
normal processes which are going on within the body, 
preparatory to the recognition and cure of such devia- 
tions from the natural processes as constitute disease. 
And no wonder the science should be popular the object 
of which is to teach us how “ we live and move and have 
our being ! ” 

Students of physiology in this country have long needed 
an advanced text-book containing the leading facts and 
inferences of the science set forth at length and in- 
telligibly, the statements and deductions which are less 
important or less dearly established being relegated to 
the background of small print, or even omitted altogether. 
1 he place of such a book was supplied in Germany by 
Hermann’s Gtundriss der Physiologic,” in every respect 
a model text-book, and one of which it is impossible to 
speak too highly ; and it was hoped that the production 
last year of a translation of Hermann’s work would meet 
the requirements of the English student. But whether 
simply from the fact of its being a translation or from 
other causes, certain it is that the book has not fulfilled 
the expectations which were entertained with regard to it. 
It is, therefore, a matter for sincere congratulation to 
physiologists that one in every respect so well qualified 
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j for the task as Dr. Michael Foster should have under- 
taken to provide what was so much needed in the way of 
a text-book, and also, it may fairly be added, to himself, 
that he should have brought the undertaking to so suc- 
cessful an issue. 

Dr. Foster’s aim in Writing the [book is best given itl 
his own words : — 

“ I have striven to explain, in as clear and straight- 
forward a manner as I could, the main facts and funda- 
mental principles of physiological science. The student 
before whom things both new and old are tumbled out of 
the physiological treasury, without adequate critical ap- 
preciation ot their respective values, is simply bewildered 

instead of being taught And it is the duty of the 

teacher to bring his pupil to that which is fixed and sure, 
without too much display or too much neglect of that 
which is uncertain and loose. .... A desire to contri- 
bute, as far as my powers will allow, to the development 
of physiology in the medical profession has been my 
guiding principle in writing the book.” 

The style of treatment and the mode of thought pur- 
sued throughout are characteristic of the author, and 
serve to indicate the originality of the book, always one 
of the chief merits of a work of this sort. It is often 
thought that a scientific text-book need be little more 
than a museum of facts and opinions, carefully arranged 
and neatly labelled, to enable them the more readily to be 
“ got up ” by the student, in order that he may be able 
to satisfy an examiner with a narration of whatever has 
been stated or conjectured about any particular sub- 
ject. Were this the case, the making of a text-book 
would be a mere matter of scissors and paste-brush, and 
the task could be performed by any one who was capable 
of reading the language of the science. That the idea is 
a wrong one is so self-evident that it would be waste of 
words to delay in refuting it. Even an elementary text- 
book is never so well done as when it is taken in hand 
by one who is a master in the science. There is a well- 
known instance in this particular science of physiology, 
and, in fact, it is to Huxley’s “ Lessons ” that Dr. Foster 
wishes his book to be regarded as the sequel. 

An indication of the original character of the book be- 
fore us is to be found in the fact that it is not through- 
out equal. All the subjects are well done, but some are 
better treated than others, a result to be expected from 
the very extended nature of the science. No one— not 
even a Helmholtz— can pretend to an intimate personal 
acquaintance with alt the branches of so ramified a 
science, and it is casting no slur upon the rest of the 
work to single out a section here and there, characterised 
by the especial clearness with which the known facts are 
stated and the phenomena are discussed and explained. 
The articles on the coagulation of the blood and on gas- 
tric and pancreatic digestion, and the chapter on the 
spinal cord, may be especially mentioned as illustration^ 
of this. 

Another and a more prominent indication of originality 
is occasionally met with in the descriptions of observable 
phenomena, facts being here and there noticed which are 
obviously the result of personal observation, and which 
have not hitherto so far as we are aware, been noted 
down. Thus in describing the phenomena of the heart’s 
beat in mammals the contraction of the auricles is stated 
to be preceded by a peristaltic contraction of all the 
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great veins which open into the heart* And there is no 
doubt that Dr. Foster is right in describing this as a 
distinct factor in the cardiac cycle. 

The manner in which the nervous system is introduced 
to the student calls for special comment. In treating of 
the various phenomena of the circulation, respiration, 
secretion, dec,, frequent mention must necessarily be 
made of the relation of the nervous system to those func- 
tions, This pre-supposes a knowledge of the mode of 
origination and transmission of nervous impulses, and of 
the changes they may undergo in transmission, and 
hence of the fundamental properties of the nervous tissues. 
It might well, therefore, be deemed proper to commence a 
work on physiology with the account of a system which, 
in the higher animals at least, dominates and directs all 
the other functions. But on the other hand, from its 
greater intricacy, it is found in the teaching of physio- 
logy by far the most convenient plan to defer the account 
of the nervous system until the simpler, and more ob- 
viously physical phenomena of the living body have been 
dealt with. 

Dr. Foster has got out of the dilemma in an ingenious 
and effectual manner. For whilst the account of the 
Central nervous system and its principal instruments— 
the sense-organs— are reserved for one of the concluding 
chapters of the book, a short exposition of the funda- 
mental properties of the nervous tissues, and also, but in 
very general terms, of the special functions of the chief 
nervous centres, is introduced at quite an early stage — a 
mode of dealing with the subject which enables such im- 
portant questions as the influence of the nervous system 
upon the heart, respiration, secretion, &c», to be discussed 
at length with their respective subjects in place of being 
deferred until the end of the book. We are not sure that 
this introduction to the nervous system might not with 
advantage have come in even earlier than it does ; as a 
sequel, in fact, to the chapter with which the work is 
introduced. 

We quote a few passages from the prefatory article 
on the fundamental properties of the nervous -[system as 
yielding an illustration of the gradual, easy way in which 
Dr. Foster leads up to a difficult subject : — 

4( In its simplest and probably earliest form a nerve is 
nothing more than a thin strand of irritable protoplasm, 
forming the means of vital communication between a 
sensitive ectodermic cell exposed to extrinsic accidents, 
and a muscular, highly contractile cell (or a muscular 
process of the same cell) buried at some distance from 
the surface of the body, and thus less susceptible to 
external influences. If in hydra wc imagine the junction 
of rile ectodermic process with the body of its cell to be 
drawn out into a thin thread (as appears to be the case in 
some other hydrozoa), we should have just such a primary 
nerve. Since there would be no need for such a means 
of communication to be contractile and capable of itself 
changing in form, but on the other hand an advantage in 
its remaining immobile, and in its dimensions being 
reduced as much as possible consistent with the main- 
tenance of irritability, the primary nerve would in the 
process of development lose the property of contractility 
in proportion as it became more irritable, more apt 
in the propagation* of the waves of disturbance arising 
within the ectodermic cell* 

44 We have already seen (introductory chapter) that 
automatism, #>., the power of initiating disturbance# or 
vital impulses, independent of any immediate disturbing 
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event or stimulus from without, is one of the fundamental 
properties of protoplasm. In simpler but less exact 
language, such a mass of protoplasm as an amoeba, 
though susceptible in the highest degree to influences 
from without , 4 has a will of its own.’ .... A hydra has 
also a will of its own ; and seeing that all the constituent 
cells are alike, we have no reason for thinking that the 
will resides in one cell more than in another* ... In 
both hydra and amoeba the processes concerned in auto- 
matic or spontaneous impulses, though in origin indepen- 
dent of, are subject to and largely modified by, influences 
proceeding from without .... 

“ The next step of development beyond hydra is evi- 
dently to differentiate the single (ectodermic) cell into 
two cells, of which one, by division of labour, confines 
itself chiefly to the simple development of impulses as 
the result of stimulation, leaving to the other the task of 
automatic action, and the more complex transformation 
of the impulses generated in itself. The latter, which we 
may call the eminently automatic cell, will naturally be 
withdrawn from the surface of the body, while the other, 
which we may call the eminently sensitive cell, will still 
retain its superficial position, so that it may most readily 
be affected by all changes in the world without. And just 
as a primary motor nerve arises as a retained thread of 
communication between a sensitive cell and its own muscu- 
lar process, so a primary sensory nerve may be conceived 
of as arising as a thread of communication between an 
eminently sensitive cell, and its twin the eminently auto- 
matic cell Naturally the muscular process or mus- 

cular fibre would, on the splitting of the original single 
cell, remain in connection with the most eminently 
automatic. Wc thus arrive at that triple fundamental 
arrangement of a nervous system in its simplest form, 
viz., a sensitive cell on the surface of the body connected 
by means of a sensory nerve with the internal automatic 
central nervous cell, which in turn is connected by means 
of a motor nerve with the muscular fibre-cell ” 

In the introductory chapter of the book the physio- 
logical processes which occur in the amceba arc described, 
and these are taken as the basis upon which the whole 
superstructure of the science is to be built up. This is a 
wise course to pursue, for in a work on physiology the 
amceba cannot have too prominent a place assigned to it 
It is over the amceba that the battle of physiology must 
eventually be fought out. 

The chief organic compounds met with in the animal 
body are considered together in an appendix, which has 
evidently been carefully drawn up, and will be found not 
the least useful portion of the book. It is, no doubt, an 
advantage in many respects to have a series of similar 
facts thus collected and put on one side for reference. At 
the same time it may be questioned whether in the case 
of some of the bodies which have been relegated to this 
situation— the constituents of the blood and urine, for 
example— it would not have been better rather to have 
awarded them somewhat greater prominence in the parts 
of the book which treat of the special fluids or secretions 
in which they occur. A frequent reference to the appendix 
in such places might answer the purpose. 

It is pleasant in a book of this sort to be able to find 
so little that is open to adverse criticism. It is true the 
latter part of the work bears traces of haste, and one or 
two important subjects are somewhat lightly dealt with. 
Moreover here and there statements which are anything 
but “ fixed and sure 0 are to be found clothed in large 
type, while others, which are based upon a large number 
of exact experiments (the observations of Ludwig and 
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Woroscbiloff upon the paths of conduction in the spinal 
cord, for example), are confined to small print Excep- 
tion might also be taken to the somewhat dogmatic deci- 
sion of an undecided question, such as that of the cause 
of the puUe-dicrotism. And it may be doubted whether 
the introduction, if not of pictures, at least of a greater 
number of diagrams, would not render some of the sub- 
jects easier to the comprehension of the student But 
looked at as a whole, the book must be pronounced 
thoroughly well done, admirably adapted for its purpose, 
and creditable alike to its author and to the science which 
it is intended to promote, E. A. Schafer 

WE IS BA CH >S " MECHA N1CS OF 

ENGINEERING” 

A Manual of the Mechanics of Engineering and of the 
Construction of Machines , with an Introduction to the 
Calculus, by Julius Weisbach, Fh.D. Vol. I. — Theo- 
retical Mechanics. Translated from the Fourth Aug- 
mented and Improved German Edition, by Eckley B. 
Coxe, A.M. (London : Triibner and Co., 1877.) 

T HERE is, perhaps, no book on mechanics so well 
suited to the wants of civil and mechanical engi- 
neers as the late Dr. Weisbach’s “ Lehrbuch der Ingenieur 
und Maschinen-Mechanik.’’ In his preface to the first 
edition of his work the author thus stated his design 
(we quote from the translation before us) : — 

“ My principal effort has been to obtain the greatest 
simplicity in enunciation and demonstration, and to treat 
all the important laws in their practical applications with- 
out the aid of the higher mathematics. If we consider 
how many subjects a technical man must master in order 
to accomplish anything very important in his profession, 
we must make it our business as teachers and authors for 
technical men to facilitate the thorough study of science 
by simplicity of diction, by removing whatever may be 
necessary, and by employing the best known and most 
practicable methods. For this reason I have entirely 
avoided the use of the calculus in this work. Although at 
the present time the opportunities for acquiring a know- 
ledge of it are no longer rare, yet it is an undeniable fact 
that unless we are constantly making use of it, we soon 
lose that facility of calculation which is indispensable ; 
for this reason so many able engineers can no longer i 
employ the calculus which they learned in their youth. 1 
As I do not agree with these authors who in popular trea- 
tises enunciate without proof the more difficult laws, I 
have preferred to deduce or demonstrate them in an 
elementary, although somewhat in a roundabout manner. 1 ” 

Weisbach was severely censured by some people for 
attempting to treat his subject without the higher mathc- i 
matics, but he kept to his own way, saying that he in- 
tended his work not as a university text-book, but only 
for " practical men/* In the later editions of his work, 
however, he gave additional demonstrations of some of the | 
laws by the differential and integral calculus, on which 
he also added an introductory chapter, which surpasses 
in clearness anything we have seen on the subject. In 
judging of Weisbach’s method we must not forget that 
few men had so much experience in teaching practical 
engineer, and that no one had a better knowledge of 
what such men really require ; and we must at least 
acknowledge that, although in some few cases he may 
have carried his system too far, and have sacrificed scien 
tific ^cactoess of expression to mathematical simplicity, if 
he erred, he did so on the right side. Most English 


authors of books on mechanics and kindred subjects seem 
to forget how small is the amount of mathematical know- 
ledge possessed by the average engineer. In the rising 
generation of engineers this is no doubt changing for the 
better, but there are still many in this country— men of 
ability and men who have executed works which do credit 
to the nation— whose ideas of the differential and integral 
calculus are vague in the extreme, and it is satisfactory 
that there is at last a standard work for their use. 

The work appeared originally in two parts. The first 
" Theoretische Mechanik/’ and the second, " Statik der 
Bauwerke und Mechanik der Urntriebsmaschinen.” To 
these was afterwards added a third, "Mechanik der 
Zwischen und Arbeits-Maschinen.” The volume before 
us is a reprint of an American translation of the fourth 
German edition of the " Theoretische Mechanik.” This 
edition was published in 1863. In 1875, after the author’s 
death, a fifth edition was issued, which differs to a small 
extent from the fourth. It contains a chapter on springs* 
taken principally from Reuleaux’s " Construction und 
Berechnung der fur den Maschinenbau wichtigsten 
Federarten;” another on the general principles of 
dynamics, also, in the Appendix, " The Elements of 
Graphical Statics/' none of which are in the fourth edition. 
We regret that the chapter on graphical statics was 
not added to the translation. The graphical method 
seems likely to come more generally into use, and a short 
introduction to it, giving the general rules for its appli- 
cation to statics, and showing the manner of using it, 
would have added to the value of the book. 

Mr. Coxe has done the work of translation carefully, 
and, on the whole, well. He bas avoided the blunders 
made by the author of the former translation, and he 
has given a faithful rendering of the German. He uses, 
however, many terms which are not in use in this country, 
and we are sorry that they are far from being improve- 
ments. He talks, for example, of the centre of gravity of 
lines and geometrical figures, of "living forces” (surely 
7 /is viva was quite bad enough), &c. There is room for 
difference of opinion as to whether Mr. Coxe has done 
wisely in retaining the various tables in the book on the 
metric system 

This translation is wonderfully free from misprints, and 
most of those which do exist are quite apparent. On 
p. 479, for example, we find the following " Remark.— 
Under the supposition that the proof strength increases 
and decreases with the ultimate strength, the English 
engineers increase the size of that portion of cast-iron 
girders which is subject to compression ,* &c. (the italics 

are ours). On p. 121, § 21, v=* — (~\ should be: 

t x dv 

v ** a nd " The element of time r (di) ” should 

r d t 

be : The element of time r^dt On p. 291, § J 57 V 
have: "From this we obtain Q R RAan*<t>=*OR» 

Then on the line below “ L . L which is the difference,” 

0 N 

&c. This should be Q R «* 0 R . tan. <j) « OR . — > — • ; 

Weisbacb’s name is known in this country principally 
in connection with hydraulics. In this branch of mecha- 
nics he was a most laborious experimentalist, and he 
obtained many valuable results, many of which are incor- 
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porated in the work before us. In this first volume of his 
work the discharge of water is very fully treated. Un- 
fortunately, however, his so-called theoretical formulas 
belong to the same category as those which Prof. James 
Thomson of Glasgow showed in his paper, read before the 
last meeting of the British Association, to be founded on 
assumptions which are not in accordance with known 
hydrodynamic principles. 

On page 851 of this translation there is a formula to 
which we would draw attention. It is taken from “ The 
Lowell Hydraulic Experiments,” by J. B. Francis, and is 
for the discharge of water over a weir. This formula is 
«Q * 3*33 (/ - o*i nh)$ English cubic feet, in which h 
denotes the head of water above the sill of the weir, l its 
length, and n either o or r or 2, according as the contrac- 
tion of the vein is prevented upon both, one, or none of the 
sides.” Prof. Thomson, in the above-mentioned paper, 
referred to this formula as identical, in its general form 
a (/ - ft nft)h? 9 with the one which he had deduced from 
known principles as the true theoretical formula, Mr. 
Francis put it forward merely as an empirical formula 
which agreed with the results of his experiments, and it is 
curious that he should have made a guess which turned 
put to be more in accordance with the true theory, than 
pH the previous so-called theoretical formulas, which had 
been advanced and sanctioned by the best authorities. 

Patrick Edward Dove 


OUR BOOK SHELF 

A General Dictionary of Geography , Descriptive^ Phy - 
sicalf Statistical, Historical j forming a Complete Ga*et- 
; icer of the World, By A. Keith Johnston, F.ILS.E. 
New edition, thoroughly revised. (London : Longmans 
and Co*, 1877.) 

T#E title of this work is somewhat misleading. The 
u physical” and “historical” elements are so meagre that 
they are scarcely worth mentioning as features of the 
work- To call this a “ complete gazetteer of the world” 
is a misuse of the term “ complete ; ” incomplete would 
have been more accurate. Even on the scale of the 
present work it would take a gazetteer at least three 
times its size to contain anything like a register of all 
the places one would naturally expect to find in a 
** complete” gazetteer. The work includes a selection 
of the more important places in the world, very few 
towns, for example, out of the United Kingdom being 
given, whose population is under 1,000. We find no fault 
with the publication of a selective gazetteer, but it should 
not pretend to be more than it is. When compared with 
Ritter's well-known work, e.g., the proportion of places 
found in the latter as compared with "Johnston " is some- 
thing like five to one. We believe a service would be 
done to the public by the issue of a gazetteer containing 
simply all the names omitted in u Johnston.” It is not for 
well-known places we turn up a gazctteei, but for names 
that one seldom hears. During these Eastern troubles, 
how many names of places not to be found in “Johnston” 
have become of great importance, and during the war just 
begun how many more are likely to come prominently 
into notice ? On the other hand, much valuable space 
is occupied with catalogues of streets and public buildings 
in the articles devoted to well-known places like London, 
Edinburgh, Paris, Vienna, See, All that can be said about 
public buildings and similar features of a town in a 
gazetteer of this scale is -practically useless ; the space 
would be used to much better purpose by an enlarge- 
9x0* of the list of names. In Russia, for example, 
qejwydff “towns* and “villages” seem omitted. 


many of them with thousands of inhabitants, only “ dis- 
trict towns,” as a rule, being given. Poland and Finland 
are also very unsatisfactory ; in fact these countries have 
never been properly “ gazetteered ” even in Russia. 
In several instances the “ latest ” ^information has evi- 
dently not been obtained. To get it, indeed, would 
involve a vast amount of research among official publica- 
tions and travellers' narratives, but in a standard work 
such research is demanded. In Switzerland, we are in- 
formed by a Swiss friend, much of the information is half 
a century behind date. Under Chaux-dc-Fonds, r.p., the 
statement with regard to the manufacture of chains for 
the movements of watches has not been true for at least 
thirty years ; and there is no lace now made at St. Imier. To 
arrange the wealth of information published by the United 
States Survey alone would involve much time and labour ; 
we fear that for ihe new edition this has not been thoroughly 
done. Nearly two years ago Mr. W. If. Dali, of the United 
States Coast Survey, published a Report on the moun- 
tains in the Alaska territory. Vet no use has been made 
of this Report though it is quite accessible. For Mount 
St. Elias the height in the English Admiralty Chart, 14,970 
feet is given, instead of upwards of 19,000 feet, obtained by 
the careful measurement of the United States Survey in 
1874. The height of Mount Fairvveather is set down as 
1 4,708 (1855) instead of 15,500 (1874) ; Mount Crillon 
13,500 instead of 15,900 ; Mount Cook 16,000^ Mount La 
Perousc 11,300, and Mount Vancouver 13,100 feet, are not 
given. Such imperfections make one doubt if this new 
edition has been “ thoroughly revised.” It is easy to give 
information contained in census tables and in other 
gazetteers and guide- books, but even a work on the limited 
scale of the present cannot be made throughout trustworthy 
without very considerable trouble being taken. 

Zoological Classification . By F. C. Pascoe, F.L.S. 

(John Van Voorst, 1877,) 

This small work will be found particularly serviceable to 
many working naturalists, it is a concise compilation of 
the sub- kingdoms, classes, and orders of the animal 
kingdom, with lists of the families and most important 
genera. Specialists will be able to find fault with some 
of the details in many cases, nevertheless we know no 
volume which, in the space, contains so much reliable 
information. The larger groups are all succinctly defined, 
with many of the most modern views incorporated ; and 
these definitions extend to the orders. Taking the mam- 
malia for criticism, we regret to find the Sirenia included 
with the Cetacea, the Musk Deer with the Chevrotains, 
the Peccaries with the true Swine, and the Camels 
between the Giraffe and the other typical ruminating 
animals. The caecum is not “enormous” in Hyrax. 
“Whatever gaps there may be at the present day” 
between the Perrissodactyla and Artiodactyla “are not 
nearly all filled in by numerous extinct forms.” Such 
errors may be found in many places ; they do not, how- 
ever, much detract from the general value of the work, 
which will be found more valuable as a basis for annota- 
tion, than a book of reference. There is a very complete 
index we are glad to say. 

Tracts relating to the Modern Higher Mathematics , 
Tract No, 2, Tr it incur Coordinates . By Kev, W. 

Wright, Ph.D. 77 PP- (London : Messrs. C. F. Hodg- 
son and Son, 1877.) 

Dr. Wright is, or was until quite recently, Professor of 
Mathematics at Wilson College, Pennsylvania. His 
object is to make his countrymen acquainted with certain 
branches of modern mathematics, and we learn that his 
first venture (Tract No. *, Determinants) has met with 
considerable acceptance in the American universities. 
M. Hermite, too, has expressed himself well pleased with 
the author's standpoint* “Une grande transformation 
dt$t d£jd faite et continue encore de se faire darns le 
domaine de l’analyse j d£? voles nouvellcs plus f&ondes, et 



NATURE 


83 


May 3T, 1877] 


jc crois aussi plus faciles, out dt 6 ouvertes, ct c’est Tceuvre 
do ceux qui veulent scrvir la science et leur pays de dis- 
cerner ce que lea Elements peuvent recevoir de Fimmense 
Elaboration qui s’est accomplie depuis Gauss jusqu’k 
Riemann.” i 

There is in the present tract a clear exposition of the 1 
elementary applications of Trilinear and Triangular 
Coordinates, and just a passing glance at Polar reci- 
procals. 

In such a work we do not look for anything original, 
but for clearness and correctness. These ends, we think, 
have been attained, and we wish Dr. Wright health and 
leisure to enable him to carry out his design. 

Grundriss der ckemischen Technologic . Von Dr. Jut. 

Post. (Berlin : Robert Oppenheim, 1877.) 

Dr. Post, who is known to chemists as an able Privat 
Docent at the University of G6ttingen,has, like many other 
teachers, felt the great necessity of a manual of chemical 
technology, suited to the requirements of students who 
desire a general training in that branch of applied 
chemistry. A considerable number of excellent treatises, 
as, for example, those of Knapp, Wagner, Bolley, Kerl, 
and Stohmann, already exist in German, and some of 
them have been translated into English, but no one of 
them is exactly adapted to the class-room. Their excel- 
lence consists in their completeness as works of reference ; 
indeed as such they may be said to be invaluable to the 
chemical manufacturer ; but the mode of their arrange- 
ment renders them of comparatively little value as aids to 
systematic study. Dr. Post has succeeded in producing 
a work which, within the compass of some of our smaller 
chemical manuals presents a complete outline of the 
present position of chemical technology. His book thus 
serves as a fitting introduction to the larger and more 
special treatises above mentioned. 


LETTERS TO THE EDITOR 

\Thc Editor does not hold him self responsible for opinions expressed 
by his correspondents. Neither can he undeiiaJte to return, 
or to coirespond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests core espondents to keep their letters as 
short as possible. 'The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance et>en of com- 
munications containing interesting and novel facts. ] 

Colour-Sense in Birds 

I have been lately watching, with great delight, two gold- 
finches building their nest. They placed it nearly at the end of 
an outside branch of a young sycamore tree, so that there was 
nothing but sky above it, and the gravel path below. The 
window from which I observed them, being never opened, and 
well covered with flowers in pots and a blind, seems to have 
caused them no alarm, although not more than two yards dis- 
tant from them ; and their object appears t» have been to make 
their nest invisible from below. To this end they chose their 
building materials with such skill and such colour-matching 
power that if one had not seen the nest built it would be quite 
impossible to discover it ; to match the tree they took its long 
flexible blossoms, and to match the sky the equally long and 
flexible stalks and flowers of the garden forget-me-not, of which a 
bed was close at hand in full bloom. 1 watched them carefully, 
and, as far as I could see, they used no other materials than 
these flowers, though I saw one of them attempting to get the 
dirty-white cotton tie off a budded rose-tree. At all events 
the nest was mainly built of them. The blue of the forget-me- 
not has of course faded, but the general effect from below is 
that of a scarcely visible grey-gr«en thickening of one of the 
hunches of sycamore leaves. They seemed to enjoy flinging 
their flower-wreaths about. And that lerds to the question 
whether birds— who are in many ways like children— do not 
often out of mere playfulness and love of colour, pull to pieces 
yellow crocuses and other bright flowers, While my pen is in 
my hand l may mention, with reference to Dr. Muirhead’s 
on the subject of noise causing a sensation of 
Colour, that l have frequently observed whilst tuning a harp, 


that the sudden breaking of a string will cause a curious task 
and sensation in the mouth, like that produced by a piece of 
silver and one of zinc placed above and beneath the tongue, 
when they are made to meet J. 

A Simple Wave-Motion Apparatus 

It has been suggested to me that I should publish a descrip- 
tion of a simple and portable wave-motion apparatus, devised 
by me a year or two ago, which has given satisfactory results to 
others as well as to myself. I therefore send the description. 

In the figure a a represents an ordinary wooden lantern slide, 
with a rectangular aperture, which may vary in size according 
to the size of the lantern condensers, the sketch being half size 
for 4-inch condensers. A small winch, B, is fitted into the slide 
at one end of the aperture, and held in its place by the tongue, 
T. The spindle, B D, is milled or otherwise roughened near the 
end, d. A brass stud similar in shape to the milled end of the 
spindle, but smooth and slightly smaller, is fixed in the opposite 
side of the aperture at C. A helix of 25-gauge hard brass wire 
is wound on a spit of the same size as tne smooth stud, taking 
care to wind the coils close together ; about fifteen turns of the 
helix are cut off, and the middle five turns drawn out till they 
form a perfect wave similar to the figure when held up to the 
light. The length of the helix should then be the same as c D. 
One end of the helix is pushed tight on the milled end, D, and 
the other cud is slipped loosely over the stud, c, so as to work 



on it like a swivel, to keep the end of the helix true when the 
winch is turned. A little bead of wax is melted on each crest 
and hollow of the wave to represent particles, and the essential 
parts of the apparatus are complete. On placing it in front of 
the lantern, and focussing, a distinct and striking image of a 
moving wave with its vibrating particles is produced by turning 
the winch. 

If the helix is not perfectly straight the image of the wave will 
rise up and down more or less as a whole ; the helix should then 
be straightened or “ set ” with the fingers till true. When once 
set thin glass plates may be placed on each side to protect it 
from injury. An index, l, of wire, may be fixed so as to give a 
means of proving that the particles only move up and down. 

A modification I have tried by using a dark wire with bright 
silver beads, on a velvet back-ground in the aphengescope, is 
more difficult to make and use. I therefore prefer the apparatus 
as sketched above. 

Of course the amount of finish depends on the taste of the 
user, &c. A pasteboard frame instead of mahogany, a wire bent 
twice at right angles instead of a finished brass winch, and tied 
to the frame by two bits of wire instead of let in, &c., may be 
used, thus reducing the cost to a few halfpence. 

In use it wili recommend itself. W. Jesse Lovett 

Birmingham 

Atmospheric Currents 

A controversy was recently waged in your columns as to 
the course which is pursued by the hot water-laden air of the 
equatorial regions in its journey to the poles. Both combatants 
seem to adopt what I may call the sheet-theory, which regards 
the winds as moving in sheets or strata, and gliding over and under 
each other at the polar and equatorial sides of the calms of 
Cancer and Capricorn, a process which would inevitably result 
either in both opposing winds being tom to tatters, or m their 
commixture and neutralisation. Surely the truth is that like all 
other moving fluids, the air will seek equilibrium in the direction 
of least resistance, and will carve out for itself wide channels in 
accordance with local conditions from the poles to the equator, 
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and from the equator to the poles — channels which will not 
intersect or interfere with one another, except when aflfected by 
disturbing causes. 

One possible cause of change in this direction of least resist- 
ance or normal channel in the case of the south-west wind of 
these latitudes may possihly be a shifting of the thermal pole. 
Suppose, for instance, we have any reason to surmise that the 
centre of greatest cold is now on the American side of the true 
North Pole and at another time on the Astatic side, we have 
at once a satisfactory explanation of observed variations in the 
prevalent direction of the main channels of the water-laden 
winds of the northern hemisphere. 

I will now as briefly as possible state my reasons for suspecting 
that such is actually the case. 

Since 1873 the south-west winds have prevailed very consider- 
ably over the average in Europe, and as a natural consequence 
we have had continued floods all over the west of this continent. ! 
In Asia, during the same period the water-laden winds have been j 
fearfully under the average, the rainfall during the last three years 
having been about nine inches below the average of the previous 
half>doren. Famines, of course, have been the result. 

If my theory is correct we should expect to find that the 
thermal pole has been situated during the last three or four years 
on out own side of the North Pole. 

Now in 1872 Capt. Hall, of the Polaris , saw unmistakable 
signs of an open polar sea where Capt Nares, in 1S75, saw 
nothing but a vast wilderness of ancient ice. In a former letter 
of mine which appeared in Nature (voJ. xv. p. 116) I at- I 
tempted to reconcile these apparently, conflicting observations on 
the supposition that this palmocrystic wilderness is in reality a 
vast floating island of ice some hundreds of miles in diameter. 

I called to mind Sir E. Parry's disappointing experiences in 
1827 in the Hula , when, after a toilsome journey northwards on 
what he believed to be the main pack, be found he was after all 
drifting southwards ; whereupon he concluded his supposed main 
pack must be a loose floe of immense extent. 

Is it not equally probable, to say the least ol it, that he was 
on the main pack — on the paleeocrystic island — and that he 
caught it on the move towards our shores of the Arctic Sea ? 

Be this as it may (and it is merely a suggestion) it is certain 
that five years later occurred the terrible famine of 1832 in India, 
and five years is just the time required, according to Dr. Hunter, 
for the effects of the proximate cause of drought (whatever that 
may be) to attain its maximum, according to the law of the 
%t multiplication of effects.” 

Although I have examined the records of the winds at the 
Meteorological Office, I will add nothing more, as I fear I have 
already exceeded my proper limits. 

Wordsworth Donisthorpe 


Yellow Crocuses 

A letter in Nature (vol. xvi. p. 43) calls attention to the 
destruction of the flowers of the yellow crocus by the sparrow. 
I have for many years been a cultivator of the crocus, both 
yellow, white, and purple ; this spring they flowed abundantly, 
the white and purple blooming undisturbed, the yellow picked 
and torn. My gardener and 1 talked the matter over but could 
find no solution of the problem. As this has been my expe- 
rience tn former years, and the fact is now corroborated by 
general experience, can no naturalist discover the reason, or must 
it still be left a secret in the bosom of pert little FringiUa 
domes tica ? A. H. 


Complementary Colours 

In connection with this subject, which was referred to in Mr. 
Terrill** letter in Nature for May 17, perhaps the following 
homely way of illustrating the fact that the combination of two 
complcmentaiy colours produces white may interest your readets. 
If a tumbler of beer be held in front of the green glass shade of 
an ordinary reading lamp, it will be found on looking through 
the beer at the shade that the tumbler appears to be filled with 
an almost colourless liquid. J. Romilly Allen 

Chromatic Aberration of the Eye 
There is a slight inaccuracy in your report of my communi- 
cation of May 1 2th to the Physical Society, wherein 1 am made 
to affirm that a blue object and a red object cannot both be in 
focus at once unless the blue object be the more distant The 
next sentence of your report, and indeed the whole tenor of my 
communication imply the reverse condition, that the Hue rays 


should come from the less distant source. The dispersion of the 
eye takes place in the same sense as its refraction 5 hence the 
adjustment of the eye to focus may be the same for blue rays 
proceeding from a body near the eye as for red rays proceeding 
from an indefinitely distant luminous source ; as, indeed, Fraun- 
hofer proved half a century ago. S. P. Thompson 

University College, Bristol, May 25 


A Correction 

Permit me to explain that the subject of my note, read at the 
lost meeting of the Astronomical Society, was not my chart of 
324,912 stars, though I had occasion in the course of it to 
mention that chart. My note referred in reality to a paper read 
at the preceding meeting, and relating to the general subject of 
the distribution of stars in space. Richard A. Proctor 

DP. PHILIP pTcA RP ENTER 
XVf E regret to announce the death at Montreal, in his 
W fifty-eighth year, of Dr. Philip P. Carpenter, 
formerly of Warrington, one of the most scientific con- 
chologists of onr time. Taking up this pursuit, in the 
first instance, merely as a recreative occupation, he was 
led by his friend, Dr. J. E. Gray, who saw his remarkable 
aptitude for it, to make it one of the principal objects 
ol his life ; and he brought to it a mind trained in those 
scientific habits which prevented him from ever becoming 
the mere species-monger, whilst specially delighting in 
that study of minute detail which is required for the 
true determination of specific types and their geographi- 
cal distribution. It was well observed by Dr. Hooker, 
in his introductory essay to the “Flora of New Zea- 
land,” that “ a wider range of knowledge and a greater 
depth of study arc required to prove those dissimilar 
forms to be identical, which any superficial observer can 
separate by words and a name ; ” and this wide range of 
knowledge and thoroughness of research were the essential 
characteristics of all Dr. P. P. Carpenter's conchological 
work. The opportunity having occurred to him more 
than twenty-five years ago, while residing at Warrington, 
of studying a large collection of shells formed at Mazat- 
lan, in California— after Mr. Cuming had selected from 
it what he considered the new specific types, which he 
caused to be described by Mr. C B. Adams — Dr. P. P. 
Carpenter was impressed with the fact that Mr. Cuming 
had left behind him those intermediate forms, the study 
of which would prove that many of his supposed species 
are mere varieties ; and having brought the importance 
of such study before the Zoological Section of the British 
Association, he was requested to prepare a report 
on the present state of our knowledge with regard 
to the mollusca of the west coast of North America, 
which was published in the Transactions of the Asso- 
ciation for 1856, and at once took rank as a most 
able and conscientious work. A Supplementary Re- 
port on this subject, marked by the same “wide range 
of knowledge ana depth of study,” was published In 1863. 
Besides these, several monographs, prepared by Dr. P. r. 
Carpenter on particular groups of shells in the Cumin- 
gian Museum, were published in the Zoological Pro* 
cc 'dings. So nigh was the reputation which his Reports 
acquired for him among American naturalists that be 
was invited by Prof. Henry of the Smithsonian Insti- 
tution at Washington to assist him in the arrangement 
of its national collection of shells ; and having been led 
in 1865 to take up his residence in Montreal, he was sub- 
sequently engaged in similar work for other museums in 
the Northern States. He soon acquired in the city of 
bis adoption the character be bad left bchmd nun tn 
Warrington, of being ever ready for any kina of philan- 
thropic labour ; and especially distinguished himself by 
bis untiring advocacy, through evil as *ell *8 good report, 
of the sanitary reform* which he *aw to be greatly needed. 
There i* reason to believe that the typhoid fever which 
brought his useful life to a close wa* engendered In the 
foul air of the building in which he was accustomed to 
carry on his scientific work. 
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KOENIGS TUNING-FORKS AND THE 
FRENCH “ DIAPASON NORMAL ” 

H AVING had occasion to measure a series of Koenig’s 
tuning-forks, kindly lent me for that purpose by 
Professors Tyndall and Guthrie, by means of Appunn’s 
tonometer, now in the South Kensington Museum, I was 
much struck, and for a time puzzled, by finding that 
though the forks were perfectly consistent with each 
other, they did not answer to their names, that is, 
the numbers of single vibrations marked on them, did 
not answer at all to the double vibrations measured by 
Appunn’s tonometer. The workmanship of Koenig’s forks 
is so good and the intervals between them so exact, that 
one might be at first inclined to suspect the accuracy of the 
absolute numbers of th* reeds on Appunn’s instrument. 
But there can be no doubt of the accuracy of the differ- 
ences of the number of vibrations between any reed and 
any other, for these admit of ready control by counting, 
and I have counted them all. Hence such a thing as this 
is quite certain. The difference of the vibrations of C 256 
and G 384 is 128 vibrations, as on Appunn’s instrument ; 
but the difference in the vibrations of Koenig’s corre- 
sponding forks is 129*2 vibrations. Now , I have no doubt 
about the perfection of Koenig’s fifth C to G. If then his 
C make x vibrations, his G makes x + 129 2 vibrations. 
Putting this «=* $ x, we obtain x « 258*4 as the number of 
the vibrations of his C, and this is the precise number 
furnished by Appunn’s tonometer, according to a very 
careful measurement made by Mr. A. J. Hipkins, of 
Messrs. Broadwoods, who has had great experience in 
counting beats, and myself. The discrepancy, there- 
fore, becomes an excellent proof of the perfection of 
Appunn’s instrument But how could Koenig have hit 
on this strange number 258*4, in lieu of 256? It was 
some litttie time before the solution presented itself to my 
mind, but I believe that this, which is decidedly suffi- 
cient, will prove substantially correct. 

The French normal A was settled at 435, and since 
Lissajous superintended the publication of the fork of the 
French Commission in 1859, the whole world has ac- 
cepted that fork as having exactly 435 vibrations. Now 
the French Commission gave to Messrs Broadwoods, in 
return for their courtesy in sending them their forks, an . 
authorised copy of this fork, stamped with their stamp (a 
lyre between D and N, at the end of each prong) and j 
made by Secretan. This fork I assume to be an authentic | 
representative of the French diapason normal, made at j 
the time. 1 have examined many others made by Secre- 
tan, and also officially stamped, and one by Koenig, and 
they mostly agree wi» hin two- or three-tenths of a vibra- 
tion in a second. Two of Secretan’s, however— one 
bought in Paris by the Society of Arts, and one sent to 
that society officially in 1869 through the Foreign Office, 
as representing the French pitch used in the Grand 
Duchy of Baden, differ as much as six-tenths of a vibra- 
tion, the extreme difference observed in authorised forks. 
Other copies differ as much as two vibrations. But I 
take as my standard the, copy given to Messrs. Broad- 
woods (which through the kindness of Mr. Hipkins I 
have carefully measured), and the one made by Koenig 
(which Dr. W. H. Stone was so obliging as to allow me 
to measure). I'hese differ only by 0/w-tenth of a vibra- 
tion, and that tenth may be my own fault in counting. 
Ali these forks show that the real French diapason 
normal is A 439, that is, four vibrations sharper than 
was supposed. This is really a result of prime importance 
** brought out by Appunn’s instrument, and it fully 
accounts for Koenig’s differences as follows 
Koenig having to make a C 256, observed (1 suppose) 
that a major sixth above it would be A 426$ ** $ x 25 6, 
and that this would beat 8 times in a second with A435, 
ywuh he assumed to be given by his diapason normal 


Constructing such a fork by beats, which is easy enough, 
he necessarily obtained one exactly four vibrations too 
sharp, that is, A 43o|. From this, by the Lissajous figures 
most probably (certainly not by interposing new forks and 
counting the beats, for that would have shown him his 
error), he obtained first the correct major sixth below it, 
C 258*4 « $ X 4305, and then got his other forks by true 
intervals obtained also by Lissajous’ figures. This makes 
alt Koenig’s forks harmonics of C 64 *6, instead of C 64, as 
he intended and as he marks his forks. 

Since Koenig’s forks are extensively used by physicists, 
and also for the purpose of obtaining other pitches from 
them either for musical or for counting purposes, I think 
it will be convenient to add a little table of the harmonics 
of 64*6, with the marks on the forks observed (ali of which 
had Koenig’s monogram) and the pitches as actually 
measured by Appunn’s tonometer. I am quite willing to 
allow the small differences to be set down to my bad 
counting and not to defective workmanship of either 
Koenig or Appunn. 


No of 

Double Vibra- 

Marks on 

Meaning in 

Measured by 
' Appunn’s 

Ha T - 

lions of 

Koenig's Forks 

F ngbsh 

moiuc. 

H armonic. 

v.s. i 

Ncmiiou. 

Tonometer. 

1 

* ! 

3 J 

4 i 

64 -6 
129-2 

1938 

258-4 

Uf» 512 

C 256 

■ 258-4 

5 ! 

323 'o 

Mi, 640 

K 320 

; 3231 

b ; 

38 7 ‘6 

Sol, 768 

G 384 

387-6 

7 : 

452*2 

— 

— 

— 

8 j 

5168 

Ut 4 1024 

C 512 

5167 

) ’ 
10 

5814 

64 O*o 

Mi 4 1280 

E 640 

646 0 

11 

710-0 

— 

— 

t — 

12 

775*2 


— 

' — 

13 

839-8 

. 

— 

, — 

H 

904-4 

> 7 * W 2 

B fiat 896 

905-0 

*5 | 

969*0 

, 1 

— 

. 

lb i 

10330 

; IU3 2048 

C 1024 

1 1033-6 

17 1 

1098*2 

, 

— 

: — 

18 I 

1162-8 

Ke fi 2304 

D1152 

j 1163-3 

19 i 

1227-4 : 

1 — 

— 


20 j 

1292-0 1 

Mi„ 2560 

i 

K 1280 

1292-0 


The last four forks were difficult to measure. Those 
left blank were not found either at the Royal Institution 
or the School of Mines. The nth, 13th, 17th, and 19th 
harmonics would not be easy to tune by Lissajous’ figures. 
Appunn’s instrument gives them with perfect ease. I may 
observe here with regard to the question of forks and 
reeds, that though forks may be the most permanent and 
portable records of pitch, reeds have a great advantage in 
the number of their upper partial tones, which allow of 
an extraordinary variety of verifications without any 
assistance beyond the instrument itself. 1 have found 
this reed tonometer easily checked and invaluable in 
measurements. But the above table would allow any 
tuning-fork maker to tune exactly to C256, or from 
C 254 to C 265, by means of beats from Koenig’s forks. 

In trying forks to-day at King’s College, Prof. Adams 
drew my attention to the fact that Koenig’s organ-pipes 
are much flatter than his forks. On account of the diffi- 
culty of getting a steady blast on the organ pipes, it was 
not possible to measure them satisfactorily by Appunn’s 
tonometer (a copy of which is in the physical laboratory 
there, and should be in all physical laboratories, as it is 
the best instrument for illustrating the nature of sound, 
partials, beats, and chords that I have yet seen), but they 
seemed to give very nearly C 250, about eight vibrations 
flatter than the forks. I cannot account for this, as this 
would be about Koenig’s 248. ALEXANDER J. Ellis 

Kensington, May 18 
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HOW TO DRAW A STRAIGHT LINE * 

h 

II. 

TN Fig. 6, QC is the extra link pivoted to the fixed 
point O, the other pivot on it C, describing the circle 
OCR. The straight lines P M and P' M' are supposed 
to be perpendicular to M R Q 0 M'. 


O A® -AF. 


0 **- Pw® 

[o»-P*3-t°» + p «] 

• OCOP. 


Mf- 



Fig. <>. 


Now the angle OCR, being the angle in a semicircle, 
is a right angle. Therefore the triangles OCR, O M P 
are similar. Therefore, 


J Thus since O A and A P are both constant OC'OP is 
I always constant, however far or near C and P may be to 
| 0 * If then the pivot O be fixed to the point O in Fig. 6, 
i and the pivot C be made to describe the circle in the 
figure by being pivoted to the end of the 
extra link, the pivot P will satisfy all the con- 
ditions necessary to make it move in a 
straight line, and if a pencil be fixed at P it 
will draw a straight line. The distance of 
the line from the fixed pivots will of course 
depend on the magnitude of the Quantity 
O A 2 — OP® which may be varied at pleasure, 
I hope you clearly understand the two 
elements composing tne apparatus, the extra 
link and the cell, and the part each plays, 
as I now wish to describe to you some 
modifications of the cell. The extra link will 
remain the same as before, and it is only the 
cell which will undergo alteration. 

If I take the two linkages in Fig. 8, which 
arc known as the “kite” and the “spear- 
head,” and place one on the other so that the 
long links of the one coincide with those of 
the other, and then amalgamate the coinci- 
dent long links together, we shall get the 
original cell of Figs. 5 and 7. If then we keep 
j the angles between the long links, or that 
between the short links, the same in the 
“ kite w and “ spear head,” we see that the height of the 
“ kite ” multiplied by that of the “ spear-head 99 is con- 
stant. 


iM 


OC :OR :: 0 M : OP. 

Therefore, 

OC'OP «OM*OR. 

wherever C may be on the circle. That is, since O M 
and O R are both constant, if while C mo* r es in a circle 
P moves so that O, C, P are always in the same straight 
line, and so that OC'OP is always constant ; then P 
will describe the straight line P M perpendicular to the 
line O Q. 

It is also clear that if we take the point P' on the other 
side of 0 , and if OC’OP' is constant P' will describe 



the straight line P' M'. This will be seen presently to be 
important. 

Now, turning to Fig. 7, which is a skeleton drawing of 
the Peaucellier cell, we see that from the symmetry of the 
construction of the cell, O, C, P, all lie in the same 
straight line, and if the straight line An be drawn per- 
pendicular to C P — ft must still be an imaginary one, as 
we have not proved yet that our apparatus does draw a 
straight line— C n is equal to n P. 

Now, 

O A® ** 0 /i® 4 A ft* 

AP*« P**-^ A* 9 

therefore, 

1 Lecture »t South Kensington in connection with die Loon Collection of 
SeioAtific Apparatus, by A. R. Kempe, R.A, Conthrtted from p- fy* 


Fig. 8. 

Let us now, instead of amalgamating the long links of 
the two linkages, amalgamate the short ones. We then 
I get the linkage of Fig. 9 ; and if the pivot where the short 
links meet is fixed, and one of the other free pivots be 



Fig. a. 

made to move in the circle of Fig, 6 by the extra link, the 
other will describe, not the ttraight line P M, but the 
straight line P' M'. In this form, which is a very compact 
one, the motion has been applied in a beautiful manner 
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to the air engines which are employed to ventilate the 
Houses of Parliament. The ease of working and absence 
of friction and noise is very remarkable. The engines 
were constructed and the Peaucellier apparatus adapted 
to them by Mr. Prim, the engineer to the Houses, by 
whose courtesy I have been enabled to see them, and I 
can assure you that they well worth a visit. 

Another modification of the cell is shown in Fig. 10. 
If instead of employing a "kite” and “spearhead” of 



Fig. 10 

the same dimensions l take the same “ kite” as before but 
use a “ spear head ” of half the size of the former one, 
the angles being, however, kept the same, the product of 
the heights of the two figures will be half what it was 
before, but still constant. Now instead of superimposing 
the links of one figure on the other, it will be seen that in 
Fig. 10 I fasten the shorter links of each figure together 
end to end. Then as in the former cases, if I fix the 
pivot at the point where the links are fixed together, I get 


rather quadruple cell, for it may be used in four different 
ways, shown in Fig. 1 1. Now Mr. Hart found that if he 
took an ordinary parallelogram atic link work in which the 




adjacent sides are unequal, and crossed the links so as to 
form what is called a contra-parallelogram. Fig. 12, and 
then took four points on the four links dividing the dis- 


Fig. U. 

a cell which may be used by the employment of an extra 
link, to describe a straight line. A model employing this 
form of cell is exhibited in the Loan Collection by the I 
Conservatoire des Arts ct Metiers of Paris, and is of i 
exquisite workmanship ; the pencil seems to swim along 
the straight line. 

M. Peaucellier’s discovery was introduced into England 1 
by Prof. Sylvester in a lecture he delivered at the Royal 1 
Institution in January, 1874* which excited very great in- 




Fig. 12. 


terest and was the commencement of the consideration of 
the subject of linkages in this country. 

In August of the same year Mr. Hart, of Woolwich 
Academy, read a paper at the British Association meet- 
ing, in which he showed that M. Peaucellieris cell could 
f* replaced by an apparatus containing only four links 
instead of six. The new linkage is arrived at thus. 

If to the ordinary Peaucdlier cell I add two fresh links 
of the same length as the long ones I get the double, or 


tances between the pivots in the same proportion, those 
four points had exactly the same properties as the four 
points of the double cell. That the four points always 
lie in a straight line is seen thus : considering the triangle 
a b d, since a O : Ob: : a? : P d therefore O P 
is parallel to bd and the perpendicular distance 
between the parallels is to the height of the 
triangle aid as O b is to a b \ the same reason- 
ing applies to the straight line CO', and since 
ab \ O b wed \ O'd and the heights of the 
triangles abd > cbd ', are clearly the same, 
therefore the distances of O P and 0 ' C from 
bd arc the same, and 0 C P O'lie in the same 
straight line. 

That the product OC'OP is constant ap- 
pears at once when it is seen that O b C is half 
a “ spear head ” and O a P half a 41 kite ; ** similarly it 
may be shown that O' P * O' C is constant, as also 
O C * C O' and O P • P O'. Employing then the Hart's 
cell as we employed Peauceliier's, we get a five-link 
straight line motion, A model of this is exhibited in the 
Loan Collection by M. Brcguet, 

I now wish to call your attention to an extension of 
Mr. Hart's apparatus, which was discovered simul- 
taneously by Prof. Sylvester and myself. In Mr. Hart's 
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apparatus we were only concerned with bars and points equal to CD. CDAE is then a parallelogram* and if 
on those bars, but in the apparatus I wish to bring before an imaginary line C ? P' be drawn, cutting E A producd 
you we have pieces instead of bars. I think it will be in P' it will at once be seen that P' is a fixed point on 
more interesting if I lead up to this apparatus by detailing E A produced, and C F bears always a fixed proportion 
to you its history, especially as I shall thereby be enabled to C P, viz., C P : C E. Thus the curve described by P' 
to bring before you another very elegant and very im- } is precisely the same as that described by P, only it is 
pottant linkage— the discovery of Prof. Sylvester. [larger in the proportion CE:CP. Thus if we take 

When considering the problem presented by the oidi- j away the bars CD and DA, we shall get a three-bar link- 

work, describing precisely the same 
curves, only of different magnitude, as 
our first three-bar motion described, 
and this new three-bar linkwork is the 
same as die old with the radial link 
C D and the traversing link D A in- 
terchanged. 

On mv communicating this result to 
Prof. Sylvester, he at once saw that the 
property was one not confined to the 
particular case of points lying on the 
traversing bar, in fact to thr tt-bar 
motion, but was possessed by three- 
piecc motion. In Fig. 14 C 1 > A B is a 
three- bar motion, as in Fig. 13, but the 
tracing point or u graph w does not lie 
on the line joining the joints A D, but 
is anywhere else on a “ piece ” on 
which the joints AD li**. Now, as 
before, add the bar C E, C E being 
equal to A D, and the piece A E P', 
making A K equal to C D, and the 
triangle AEF similar to the triangle 
PDA; so that the angles A E P', 

A D P are equal, and 

P'E:EA; : A D ; D P. 

It follows easily from this — you can 
work it out for yourselves without diffi- 
culty — that the ratio P' C : P C is con- 
stant and the angle P C I y is constant ; 
nary three- bar motion consisting of two radial bars and a thus the paths of P and P\ or the ** grams” described by 
traversing bar, it occurred to me — I do not know how or the “ graphs," P and P' are similar, only they are of 
why, it is often very difficult to go back and find whence different sizes, and one is turned through an angle with 
one’s ideas originate — to consider the relation between respect to the other. 

the curves described by the points on the traversing bar Now you will observe that the two proofs I have given 
in any given three-bar motion, and those described by the are quite independent of the bar A B, which only affects 
points on a similar three-bar motion, but in which the the particular curve described by P and P'. If we get 
traversing bar and one of the radial bars had been made rid of A B, in both cases we shall get in the first figure 

the ordinary pantagraph, and in the second a beautiful 
extension of it called by Prof Sylvester, its inventor, the 
Plagiograph or Skew Pantagraph . Like the panta- 
graph, it will enlarge or reduce figures, but it will do 
more, it will turn them through any required angle, for 
by properly choosing the position of P and P', the ratio of 
C P to C P' can be made wbat we please, and also the 
angle P C P' can be made to have any required value. If 
the angle P C F is made actual to o or 180°, we got the 
two forms of the pantagraph now in common use ; if it 
be made to assume successively any value which is a sub- 
multiple of 360°, we can, bypassing the point P each time 
over the same pattern, make the point P' reproduce it 
round the fixed centre C after the fashion of a kaleido- 
scope. I think you will see from this that the instrument, 
which has, as far as I know, never been practically con- 
structed, deserves to be put into the bands of the designer. 

I give here a picture of a little model of a possible form 
for the instrument furnished by me to the Loan Collec- 
tion by request of Prof. Sylvester. . . 

to change places. The proposition was no sooner stated After this discovery of Prof, Sylvester it occurred to him 
than the solution became obvious ; the curves were pre- and to me simultaneously — our letters announcing our 
dseiy similar. In Fig. 13 let C D and BA be the two discovery to each other crossing in poat~~tnat the 
radial bars turning about the fixed centres C and B, and principle of the plagiogmph might be extended to Mr. 
let D A be the traversing bar, and kt P be any point on Han’s contTa-paraltelogram ; and this discovery I shall 
it describing a curve depending on the lengths of A B, now proceed to explain to you* I shall, however, be more 
CD, and DA, Now add to the three-bar motion the easily able to do so by approaching it lit a different 
bars C E and EAF* CE being equal to D A, and E A manner to that in which I 1 discovered it, 
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If we take the contra-parallelogram of Mr. Hart and 
bend the links at the four points which lie on the same 
straight line, or foci , as they are sometimes termed, 
through the same angle, the four points, instead of lying 
in the same straight line, will lie at the four angular points 
of a paiaHetogram of constant angles— two the angle that 
the bars are bent through, and the other two their supple- 
ments — and of constant area, so that the product of two 
adjacent sides is constant 

In Fig. 16 the lettering is preserved as in Fig. 12, so 
that the way in which the apparatus is foimed may be at 
once seen. The holes are taken in the middle of the 
links and the bending is through a right angle. The four 
holes O P O' C lie at the four comers of a right-angled 
parallelogram, and the product of any two adjacent sides, 
as for example O C *0 P, is constant. It follows that if 
O be pivoted to the fixed point O in Fig. 16, and C be 
pivoted to the extremity of the extra link, P will describe 
a straight line, not P M, but one inclined to P M at an 
angle the same as the bars, are bent through, *>., a right 
angle. Thus the straight line will be parallel to the line 
joining the fixed pivots O and Q. This apparatus, which 
for simplicity I have described as formed of four straight 
links which are afterwards bent, is of course strictly 
speaking, formed of four plane links, such as those em- 
ployed in Fig. 1, on which the various points are taken. 
This explains the name given to it by Prof. Sylvester, the 
“ Quadruplane.” Its properties are not difficult to inves- 
tigate, and when I point out to you that in Fig. 16 as in 
Fig. f2, O b, bC form half a u spear-head and O a, a P 
half a “ kite,” you will very soon get to the bottom of it. 

I cannot leave this apparatus in which my name is 
associated with that of Prof. Sylvester without expressing 
my deep gratitude for the kind interest which he took in 
my researches, and my regret that his departure for 
America to undertake the post of Professor in the new 
Johns Hopkins University has deprived me of one whose 
valuable suggestions and encouragement helped me much 
in my investigations. 

{ To be continued.) 


METEOROLOGICAL NOTES 

Notes of the Weather in Scotland, Faro, and 
Iceland.— It appears from the meteorological returns for 
the eight principal towns in Scotland, that the weather 
of last April has been distinguished by low temperature, 
3°7 under the average, great fluctuations in the baro- 
metric pressure, large rainfall distributed among the 
towns with unusual uniformity, much wind and that more 
persistently from the eastward than has been before 
chronicled for any month of any year since the Scottish 
Meteorological Society was founded. At the monthly 
meeting of the Edinburgh Botanical Society, held on 
Thursday, May 10, Mr. McNab stated that the present 
spring is later than any other during the last twenty-eight 
years, when systematic observations on the flowering of 
plants began to be made in the Royal Botanic Garden of 
Edinburgh. In Far 6 the winter and early spring have been 
among the worst ever known, high easterly and northerly 
winds and snowstorms being very prevalent. In March 
and April snow felt on no fewer than thirty-one days. The 
mean barometric pressure at 3a 0 and sea-level at Thors- 
havn during April, was 29*945 inches. On the other 
hand the wmter, until Easter, was one of the finest ever 
known in Iceland, particularly in the north of the island 
There was little snow, any frost that occurred was of 
vshon continuance, and fine calm weather prevailed. But 
about Easter-day a series of northerly snowstorms began, 
accompanied by severe frosts, which lasted with little in- 
for about a week, causing the loss of many 
j ships, and snowing up the pastures. Since these storms 
sunshine prevailed up to May 6. When the steamer 


left Reykjavik the Greenland and Spitsbergen ice had ap- 
eared otf the northern coasts about the middle of March, 
ut only stray icebergs neared the land, the ice becom- 
ing u land-fast ” nowhere in any quantity. The season 
has also been singularly mild m Canada. Spring 
set in there fully three weeks earlier than usual, and as 
very little rain had fallen up to the close of April and the 
thaw was very gentle, the rivers were unusually low for 
the time of the year. 

Meteorology of Holland.— A highly-important 
work on the annual inarch of the thermometer and baro- 
meter in Holland, deduced from observations made from 
1843 to 1875, has been published by Dr. Buys Ballot, the 
distinguished director of the meteorological system of that 
country. The monthly means for each meteorological 
lustrum of five years, as well as for the whole period 
during which the observations have been made, are given 
for each of the hours of observations. From these general 
averages, the normal values for each of the ten stations 
have been determined by the process of differentiation, so 
that the normals are substantially the averages which 
would have been obtained if the observations at each of 
the stations had been made during precisely the same 
terms of years. The normals are calculated for very 
extended periods by a comparison of the results arrived 
at for the Dutch stations, with the long averages for 
Copenhagen, Paris, and Greenwich. Thermometric and 
barometric normals have also been determined for each 
day of the year for all the stations, which cannot but 
prove to be of considerable value in framing forecasts of 
the weather and in some other practical matters- We 
hope, however, that Dr. Buys Ballot may be enabled soon 
to calculate the arithmetic means of the temperature of 
each day of the year at all his stations, and thus com- 
plete what must be regarded as an able and exhaustive 
discussion of the two most important elements of the 
meteorology of Holland. Tables are also added, showing 
the mean temperature of each month during the whole 
period of observations, and an exceedingly valuable table 
of the monthly mean barometric measure at Maestricht 
for sixty-nine years, beginning with 1 807 and ending with 
1875. 

Tycho Brahe’s Meteorological Journal.— The 
Royal Academy of Sciences and Letters of Copenhagen 
has laid scientific men generally under a debt of gratitude 
in publishing in exienso , the Meteorological Journal, kept 
at Uraniborg in the Isle of Hveen by Tycho Brahe from 
1582 to 1597. To the journal is appended a clear and 
interesting risumc of the observations by M. Paul la 
Cour. The results of the observations made on clouds, 
rain, snow, hail, fog, winds, frost, thunder, halos, and 
auroras, by the celebrated astronomer nearly 300 years 
ago, are compared with similar observations made at 
Copenhagen and other stations in Denmark in recent 
years. The results of the different sets of observations 
are fairly accordant when the different positions and 
times of observing are taken into consideration. The 
most noteworthy difference is in the monthly curve of 
thunder, the maximum at Hveen being strongly pro- 
nounced in Jane, whereas the recent observations at four- 
teen stations in different parts of Denmark have the 
maximum extending equally over June, July, and August 
— a difference perhaps due to a different seasonal distri- 
bution of thunder in different parts of Denmark. Of the 
seventy-eight auroras which were noted by Tycho Brahe, 
seventy-six occurred during the ten years from 1582-1591, 
and only two during the six years immediately following. 
From the detailed descriptions given of certain auroras 
and auroral arches, M. Paul la Cour concludes that the 
magnetic inclination at this observatory during 1584 was 
somewhere between 72 0 25', and 73 0 25 . 

“ Atlas MjJt^orologiquk * of the Observatoy of 
Parks, 1875.— A rapid glance through the Atlas M Micro- 
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loqique for 1875 is enough to show that it more than 
sustains the high character of the publications of previous 
years. The thunderstorms and hailstorms of France for 
3875 are elaborately and ably discussed, and to these 
discussions are appended no fewer than twenty-six 
memoirs on different meteorological subjects, by tuch 
well-known meteorologists as the two Becquerels, R. P. 
Denza, Brault, Crova, Moritz, Belgrande, Lemome, 
Raulin, Coumbary, Brito-Capello, and From Several of 
the more important of these memoirs not yet noticed by 
us, we shall bring before our readers on an early occasion, 
particularly those dealing with the climatology of Asia 
Minor and of Portugal, and with the rainfall of Algiers. 

Weather Maps in Australia.— Mr. Russell, of the 
Sydney Observatory, began a few months ago to issue 
daily weather maps for Australia. The plan of pre- 
paring the maps, which possesses some novel features, is 
briefly this :■ — There is a block of type metal with an 
electro of the coast-line and mountains fixed on it, and at 
the position of each station there is a slot in the metal 
block for the placing of the wind and weather symbols 
and figures which show the force of the wind, height of 
the barometer, and the temperature. The sea symbols, 
arrows, curves, words descriptive of the state of the 
weather, and in short everything which may be re- 
quired on the map as varying from day to day, are 
glued on to the face of the metal block and held so fast 
that printing from an ordinary letter-press may be begun 
at once. The whole map is prepared in about two hours, 
and after a few copies are printed off for the use of the 
observatory, the block is sent to the Herald newspaper 
and by them stereotyped with their other matter. Copies 
of several weeks' weather maps, thus prepared and printed, 
have been forwarded to us. A note in manuscript on the 
map is sent to the Herald every day giving "remarks on 
the weather of that day, and forecasts of coming weather. 
A system of exchange has been already effected with 
Melbourne, will soon be completed with Adelaide, and it 
is expected that all the other colonies will join in the 
effort to make the system as complete as possible so as to 
secure for this region of the globe effective warnings of 
coming storms. The colonial governments will no doubt 
see that this system of weather telegraphy, so admirable 
in itself and calculated to be highly beneficial to large 

S iblic interests, will be furnished with the funds necessary 
r its efficient maintenance and further development. 

Stoneyhurst Meteorological and Magnetical 
Observations, 1876. — This publication maintains the 
high character of its predecessors for the care and ex- | 
hau&tiveness with which the results are worked out and 
detailed in each of the monthly reports, and its value is 
further enhanced by the notes and tables of agricultural 
and horticultural results which have now been introduced. 
We are glad to see that observations of cirrus clouds are 
sent monthly to Dr. Hildebrandsson, of the Upsal Ob- 
servatory ; and we hope that, from the great importance 
iff these observations in questions affecting atmospheric 
circulation, Father Perry will be enabled to add them to 
his future monthly reports. It was pointed out by us 
last year that in discussing the hours of occurrence of 
the minimum temperatures, the double inflexion m the 
curve which was obtained was solely due to the adoption 
in the discussion, of the civil day, beginning with 1 A.M., 
and that while the civil day must be employed in discus- 
sing the maximum temperatures, the astronomical day 
must be employed for the minimum temperatures. The 
minimum temperatures have now been discussed afresh, 
the astronomical day being adopted, with the result that 
there is only one inflexion in the time Curve of the mini- 
mum temperature, the hour of lowest daily temperature 
falling in the annual curve between 4 and 5 A.M. 

Cum ate and Infant Mortality nr Tasmania.— 
A carefully prepared paper on this subject, by Mr. E< C. 


Nowell, Government Statistician, has been published in 
the Report of the Royal Society of Tasmania for 1875, in 
which the statistics for Tasmania are compared with 
those for South Australia, Victoria, Queensland, and New 
South Wales for the five years 1869-73. Among the in- 
teresting results arrived at, the most important are these 
two, viz., first, the average number of deaths of infants 
under one year to 100 births for each colony was— South 
Australia 14*24, Victoria ir86, Queensland 11*07, New 
South Wales 9*57, and Tasmania 945 ; and secondly, the 
proportions which the deaths of children under five years 
of age bore to 100 deaths at all ages were— South Australia 
5417. Queensland 46*33, Victoria 45-50. New South Wales 
42*14, and Tasmania 28*08. These interesting and in- 
structive results, showing the advantages possessed by 
Tasmania in regard to the low rate of mortality among 
infants and children, Mr. Nowell considers to be chiefly due 
to the remarkable salubrity of its climate. It is highly pro- 
bable that it is to the climate that this low infant mortality 
must be ascribed, seeing that the summer heat of Tasmania 
is not nearly so great as that of the other colonies, and 
consequently the mortality from bowel complaints may 
be expected to be much less, whilst in all these colonies 
the temperature does not fall so low in the winter months 
as to prove so seriously fatal to the very young, as is the 
case in such climates as that of Great Britain. Mr, Nowell 
would do a very valuable piece of work if he extended the 
inquiry he has so well begun, in the directions we have 
indicated, so as to ascertain the particular diseases, the 
mortality from which is unusually low in Tasmania, and 
the seasonal distribution j>( the deaths from different 
diseases. 


ON THE PROPER LENGTH OF THE GYM- 
NASIUM SITING 

M ANY of the evolutions performed upon the gymna- 
sium swing can be made equally well upon swings 
of any length ; with others it is different. When the 
evolution is such that the swing in one direction marks 
a period of exertion, while the return is comparatively a 
period of rest, then the evolution cannot be equally well 
performed with swings of all length. 

One of the most useful exercises is made as follows 
Reaching up and grasping the rings let the swing be 
started, and at the beginning of a forward swing the feet 
are thrown above the head, the legs being flexed. As the 
forward swing closes the legs are extended and the arms 
flexed, the body being thus thrown upward and outward. 
Here, also, bv some practice, one learns to accomplish 
the swing with a minimum of exertion, which a good gym- 
nast always does; nevertheless, the number of swings 
before exhaustion takes place varies with the length of 
the ropes, as is shown in the following series of experi- 
ments made upon myself 

Niphir ’. 
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Another series of experiments was made upon Mr. 
Cunningham, a young man about 5 feet 2 inches in height, 
and of light build. The maximum value of n is here 
reached when the length of the rope was about ten feet, 
and here the time of a full swing was about 41 seconds. 

My own height being about five feet eleven inches, it 
will be observed that these two cases are sufficiently 
representative* 

Cunningham. 
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The swing was shortened by drawing the rings up from 
the giound, and in the latter table the values of n for 
short ropes are a little too small, as he seemed fearful of 
falling. Hence we may affirm that in order that this and 
similar evolutions may be elegantly performed, the time 
for the full swing should be four seconds. 

The cause of rapid fatigue with long ropes is that the 
body* must be held in a constrained position for too long 
a time. With very short swings the muscles are forced 
to work with too great a velocity. 

The muscular action is here too complex to allow of 
any mechanical discussion, but the general results are 
exactly what the discussions of Prof. Haughton might 
have enabled us to predict. Francis E. Nipher 
Washington University 


NOTES 

The demise of such veterans in biology as Von Baer, Eliren- 
berg, during the past year has left gaps in the lists of 
honorary fellows of our scientific societies which come to be 
filled up with men almost of a different generation, yet worthy 
successors of the great masters depatted. We understand 
the three subjoined savatis have recently been elected foreign 
members of the Linnean Society— viz., Piexrc Du Charte 
of Paris, highly distinguished for his researches in terato- 
logical, physiological, and other branches of botany ; Prof. 
Carl Gegenbaur of Heidelberg, whose labours in zoology j 
and the comparative anatomy of the vertebrates and inverte- 
brates are acknowledged as of the highest standard ; Prof, 
Rudolph Leuckardt of Leipzig, by whose philosophical in* 
vestigations into the morphology and physiology of the lower 
forms of animals and establishment of the group coelenlcj ata, 
zoologists of all countries arc highly indebted. 

Wit are glad to hear that Dr. Dohrn’s Zoological Station 
continues to make satisfactory progress. The number of natu- 
ralists who have availed themselves of the institution, we are in- 
formed, lias reached eighty, from almost all parts of Europe. 
The summer dredging with the small steamer will now shortly 
commence, and we may hope that besides the important physio- 
logical work which is there done, that a complete knowledge of 
the rich fauna of this bay will be a further result furnished by 
this station. The institution is carried on under the direction of 
Dr. Dohrn, the detail management being in the hands of Dr. 
H. Eisig, who is backed up by two assistants. The aquarium 
belonging to the station has in their hands for some time been 
the most successful in Europe, and naturalists we do not doubt 
will find the experience gained by some years working enables 
their wants to be more readily provided lor* A statement has 
appeared in an English paper which might lead one to think 
#00>e ******8* had lien made, but we are in a position to ftate 


that no alteration haa been made, and that with increased oppor- 
tunity of collecting material the institution will become each year 
more useful. 

Although M. Levenier’s health is so unsatisfactory he con- 
tinues to attend to his professional duties as persistently as ever. 
The number of stations organised by him in connection with 
the international service now exceeds 1,200. He is preparing 
instructions to be sent to each correspondent on the method 
of better utilising warnings from the Observatory. He con- 
fesses that the agricultural service is in a period of uncertainty, 
and that some time must elapse before it can render much ser- 
vice to the commonwealth. He urges strong reasons why the 
service— not conducted by military men, as in America— -should 
be conducted by men accustomed to military discipline. 

Tur primary clock of the Paris Observatory is now regulating 
the motion of the clocks of the Conservatoire, St. Sulpice, and 
the Luxembourg. M. Leverrier proposes to adapt the same 
system to a number of other public clocks, and even to those 
which axe used in the cab stations. But the application of the 
system is delayed for want of funds. 

Prof. Rupert Jones, F.R.S., is preparing a new edition of 
Dixon's valuable “ Geology of Sussex ” for Mr. W. J, Smith, of 
Brighton. The work will be brought up to the present state of 
knowledge. The descriptions and lists of Sussex fossils will be 
carefully revised in this new edition, and a full account will be 
g : ven of the Sub-weriden boring and its results, of the Warren- 
Farm Well, and of the archaeological discoveries at Cissbury 
and elsewhere in Sussex. It is also arranged that a selection of 
the original quarto plates of Mantell's “ Fossils of the South 
Downs ; or, Illustrations of the Geology of Sussex ” (iS22), with 
descriptions according to our latest knowledge of the subjects, 
shall form part of the new volume. 

A new application of the principle of the magic-lantern has 
been lately introduced into London for drawing attention after 
dark to the names of restaurants and shops. At present it is 
only used where the establishment has a lamp overhanging the 
pavement. The lenses are fitted into the bottom of the lamp, 
the words to be read are painted on the “ slide/* which has an 
opaque ground, and thus the advertisement is thrown in letters 
of light on to the pavement. Ordinary gas lamps are used, aud 
when the apparatus is once fixed the announcement appears 
every time the lamp is lighted without any further trouble. 

The anniversary meeting of the Geographical Society was 
held on Monday, and as usual, a large increase of numbers was 
reported, as well as the prosperity of the Society generally. The 
president, Sir Rutherford Alcock, reviewed the progress of 
geographical science during the year, a year remarkable by the 
return of three impoitant expeditions to England — the Chal- 
lenger^ the Arctic, and that under Lieut. Cameron. The medals, 
the award of which we have already announced, were presented 
to Sir George Nares, the Pundit Nain Singb, and Capt Mark- 
ham. The president, in concluding his address, announced that 
the Society’s African Exploration Fund Committee were about 
to appeal to the Society and the public for support and co-ope- 
ration in the prosecution of continuous and systematic Africau 
exploration. In view of the interests concerned in this work, 
the Council felt confident that their appeal would meet with a 
ready response, not only in the United Kingdom, but in all our 
colonies. 

On the evening of June 5 the first trial, in this country, of the 
J ablochkoff electrical light will be made at the West India 
Docks, The object of this trial is to test the applicability of this 
new light to purposes of lighting up of docks, warehouses, <&c., 
in order that work may be continued during the night. 
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** Summer Schools M are becoming a regular institution in 
America, and no more pleasant way could be devised of com- 
bining the dulct and the uWe than that of a proposed aquatic 
summer school of natural history, which, under the direction of Prof, 
Theodore B. Comstock, of Cornell University, expects to charter 
a large steamer, and spend the summer around the shores of Lake 
Superior in the study of the geology and natural history of that 
region. The steamer will accommodate from seventy-five to one 
hundred passengers, to be made up of students and professors. 
Regular instruction will be given in the form of lectures during 
the voyage, and every facility afforded by the examination of 
mining localities and the like. The vessel will probably start 
from Cleveland or Detroit on July 7, and proceed thence to 
Lake Superior, making its full circumnavigation. The coast of 
Georgian Bay, on Lake Huron, will be investigated on the return 
voyage. The expense will probably amount to about 125 dollars 
for each person. In addition to the aquatic summer school men- 
tioned above, Harvard University announces two special summer 
courses of instruction, one in zoology and the other in geology. 

The progress of industry in France (denoting by industry the 
working of raw material) has been very rapid, much more 
rapid, proportionally, than that of agriculture. We learn from 
La Nature, that in half a centuiy, the employment of cast iron, 
so necessary to industry, has been multiplied tenfold, and 
that of coal twenty-fold. The total power of steam-engines 
has increased in still greater proportion ; it is at least thirty 
times greater than it was in 1840. Going fuither back, the 
proportion would be less interesting, as steam was used in 
but few establishments. In 1820 there were only sixty-five 
steam-engines in the whole of France. As an acquisition 
of material force these engines represent in value at least 
2$ million workmen, added to the 10 million who labour in 
workshops, and to the motor forces furnished by nature gra- 
tuitously, air and water. There are in France nearly 40,000 
weirs, the falls from which work more than 80,000 mills of 
every kind, "and this number might be doubled. In some parts, 
lastly, they are beginning to utilise the force of tlic tide. 

AT a recent meeting of the French Physical Society M. Gouy 
gave an account of experiments he had made on flames produced 
by a mixture of air and coal-gas, holding in suspension pul- 
verised metallic salts. The salts, dissolved in water, were intro- 
duced by a pulveriser, acting with air compressed to half an 
atmosphere. In these flames the blue surface of the interior 
cone, which gives the spectrum of carbon, gives also the lines 
proper to the salt which the flame contains. These lines are 
not visible beyond this part, and they coincide with the prin- 
cipal lines of the metal in the electric spark. The metals 
sodium, strontium, magnesium, lithium, manganese, iron, co- 
balt, bismuth, cadmium, zinc, and osmium give this phenomenon 
distinctly. Platinum gives a special spectrum formed of regular 
bands. These experiments seem to prove that there is at the 
base of the flame a very fme layer which has a temperature much 
higher than the flame properly so-called. 

The exploration of the Angara, proposed by the Russian 
Geographical Society, has taken a yet larger extension. M. 
Sibiryakoff, who has presented a gift of 2,000 roubles, proposes 
to undertake also the exploration of the water-parting between 
the Obi and Jenissei, to solve the question of the practicability 
of a canal between the two rivers. Owing to the great com- 
mercial importance of such a canal, the Geographical Society 
has agreed to the proposal of M, Sibiryakoff, and will send an 
expedition for that purpose. 

NEAR Lake Ourmia (N.W. Persia), a MI near Digala is irre- 
gularly excavated by a number of galleries for its nitrous earth, 
Strongly impregnated with saltpetre. This loose, friable soil, 


of brownish colour, in irregular horizontal beds, includes 
layers of a mostly amber-brown earth, with layers of bone, 
aril, intermixed with large and small fragments of human 
bones, charred remains of straw, and thin seams of carbonised 
seeds of cereals. Fragments of burnt earthenware are scattered 
through this bed, and through the whole of the bill. Nearly in 
the middle of the hill is a conical hollow, cylindrical above, and 
i becoming narrower upwards, like the inside of a high furnace. 
The inner wall shows four or five ranges of repositories, several 
feet distant from each other, and made of slabs of eocene sand- 
stone, about ii ft, broad. These slabs of a rust-brown colour, 
bear evident traces of having been exposed to a fierce fire ; and 
the whole chamber may thus be inferred to have served for a 
furnace to burn dead bodies. This view is confirmed by the 
traditions si ill extant among the surrounding people. Fragments 
of large pot*like vases, and of coffins made of slabs of sandstone, 
both inclosing an earthy residuum, mixed with fragments of 
skulls and bones show that in the same place, burials have been 
ejected without cremation. The abundance of saltpetre in the 
soil of the hill has probably been derived from the nitrogen set 
free by the decomposition of organic remains. 

The Photmium tenax or New Zealand Flax, is, it is said, 
being laigely planted in St. Helena, on behalf of a fibre company, 
who propose so to plant all the Government waste lands in the 
island. 

We have received from Dr. Petermann a very useful map 
issued in connection with the Russo-Turkish war. Its purpose 
is to show at a glance the relative position of the boundaries of 
Russia, Turkey, Persia, and British India. It extends from 
Bosnia to Central Asia, and from the north of the Black and 
Caspian Seas to the Indian Ocean, and includes enlarged special 
maps of the Nile Delta and of Crete. 

The first field* day of the Liverpool Geological Society was 
held on Saturday last. The members and their friends pro- 
ceeded to Crosby by rail and from thence by *bu$ through 
Little Crosby, Hightown, Altcar, Downholland, Has Rayne, 
to HallsaU, and back again through Lydiate and Maghull 
to Sefton, where they had tea and examined the church. 
The object of the visit was to examine the great post-glacial 
deposits of the West Coast of Lancashire. The party was 
guided by Mr. T. Mellard Reade, C.E., F.G.S., who described 
the succession of the beds and their superficial extension. He 
explained that what they had seen was only a part of a very 
extensive series of deposits surrounding our coasts and found at 
most estuaries. The society last May examined a portion of the 
game series disclosed by the North Dock excavations, and the 
present excursion would enable them ,to better understand this 
most interesting part of the geology of Lancashire. At the Alt 
Mouth was found a peat and forest bed between high and low 
water-mark washed daily by the tide. The moss land between 
the inland edge of the 25-ieet plain was only an extension of 
this submarine forest which passes under the sand hills and joins 
the most. Under the moss lies the main silts with hem and 
there some freshwater deposits on the surface. 

Some interesting disclosures were made last week at the 
Marlborough Street Police Court as to the method on which 
certain war;maps are constructed. A certain publisher, 'whose 
name is probably unfamiliar to most of our readers, has 
published one of those exaggerated pictorial maps of the seat 
of war so attractive to the indiacriminating public. We 
have seen the map, and a very misleading and rude specimen 
of cartography it is. Its natural defects are bad enough, 
but it came out during the proceedings that intentional 
errors— names of non-existing places and wrong positions 
of existing places, were introduced for the purpose of detecting 
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imitations. The magistrate, Mr. Newton, was therefore 
to a considerable extent justified in stating that the designer 
of the map seemed to have constructed it out of his own brain, 
and he virtually dismissed the summons. 

F&om the report read at the annual meeting of the Notting- 
ham Literary and Philosophical Society, we see that it now has 
352 members of various classes. The Society has had several 
scientific lectures during the session, and we are specially glad to 
see that the Natural Science Section is in a flourishing condition, 
having had twenty-nine meetings and excursions during the 
session, at which papers were read on various subjects of scien- 
tific interest. 

The Society Fran9aise de Navigation Acrienne, an institution 
which has been approved by the Minister for Public Instruction, is 
to organise a collective exhibition at the Champ de Mars. It will 
include any means of propelling and governing in the air. Any 
instrument which has proved efficacious in some degree will be 
admitted if its dimensions are not too large, or by model, if 
otherwise. Any apparatus for making aerial observations, or 
helping aeronauts in any way will be admitted. The collection 
will also include maps, books, manuscripts, and newspapers 
relating to aerial navigation. 

We have received from Dr. Warren de la Rue a small 
pamphlet containing two sets of tables which must prove of 
great use to most scientific workers. There are tables for the 
reduction to o° centigrade of a mercury column observed with a 
glass scale divided into millimetres, and tables for the reduction 
of millimetres (mercurial pressure) to thousandths and millionths 
of an atmosphere, and vice vers ft. These tables are printed for 
private circulation. 

An important Russian work has just been published by Prof. 
Inostrantsef— 41 Geological Sketch of the Povyenetz District, 
Government Olonetz, and of its Mines.” This large volume 
( 75 ° PP- )» being the result of seven years' explorations, contains 
detailed reports on the travels of the author, an orographical 
description of the district (the surface of which exceeds that of 
Switzerland), an interesting chapter on the metamorphism of 
the green slates, and a sketch of the glacial formations. It is 
accompanied by maps, engravings, and chromolithographed 
plates representing microscopical cuttings of rocks. 

The additions to the Zoological Society’s Gardens during the 
past week include an African Turkey Buzzard [But to tnchardus) 
from Africa, presented by Mr. A. Anderson, F Z.S. j two 
Rendall’s Guinea Fowls {Humid a rcttdalii) from Bogos Country, 
Abyssinia, presented by Capt, Burke, s.s. Arcot ; three Carpet 
Snakes ( Morelia varitgata) from Australia, presented by Mr. 
J. Moseley ; a Guianan Crested Eagle {Mar plums guiancnsis ) 
from the Upper Amazons, a Green-necked Pea fowl ( Pavo 
sptci/er) from Java, two Barred-tailed Pheasants ( Phasianus 
rarzwi) from North China, a One* wattled Cassowary ( Casuarius 
uninppendiculatus) from New Guinea, a Great-headed Maleo 
( Meg acebhal on maleo) from the Celebes, purchased ; an In- 
convenient Curassow {Crax incommode) from South America, 
deposited ; a Derbian Wallaby {Halmaturus derbianus) bom in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

Comets Observed by Hbveluts.— Of the eight comets 
observed by Hevel, better known as Hevelius, at Danizic, with 
such degree of precision as could be attained with his instru- 
ments! the observations of two only have been reduced with the 
*id of modem places for comparison stars, &c., and in these two 
cases only have we other orbits than those calculated by Halley, 
Which appear in his Synopsis Astronomic Cometiiw. The obser* 
vntions of the comet of 1664 have been discussed by Herr 


Lindelof, with the view of ascertaining whether any support were 
afforded by them, to a conjecture of identity of the comet, with 
the first comet of 1853 ; and those of the comet of 1683, were 
similarly reduced by Mr. W. E. Plummer, in his examination of 
the elliptical tendency of the orbit indicated by the computations 
of Prof. Clausen, who had previously recalculated a few of the 
observations. There remain the comets of 1652, 1661, 1665, 
1672, 1677, and 1682 ; Mechaiu’s reduction of the observations 
of the second of these bodies nearly a century since, will hardly 
be considered final. 

The observations of the comets of 1672 and 1677 were pub- 
lished in the second volume of the Machitia Coclestis , and in small 
special treatises. This second volume of the great work of 
Hevelius, as is well known, is extremely scarce, the whole of the 
impression, with the exception of such copies as had been already 
presented to astronomers having been lost in the fire which 
destroyed the observatory, library and papers of Hevelius on 
September 26, 1679. The copies thus saved were [so few in 
number, that as Lalande remarks “ On peut regarder cetouvrage 
corame un manuscrit ; ” and the special treatises to which we 
have alluded are perhaps of equal difficulty of access. The ob- 
servations of the comets of 1652 and 1661 were printed in the 
Cometographia , not a work of very great rarity, as well as in the 
scarce volume of the Machine Cashstis ; those of the comet of 
1665 also appear in this volume, in a special treatise, and in the 
Prodranus Comeiicus t while) those of the comet of 1682 
(HalleyVcomet) are found in Annus Climacteric* s, and have been 
fully utilised. 

A new reduction and discussion of the observations of the 
comets of 1652, 1661, 166;, 1672, and 1677, I s certainly a desi- 
deratum, and important assistance in this direction might be 
afforded by a republication of the original observations of 
Hevelius from some quarter where the scarce volume is accessible. 
Miidler remarks upon a certain degree of resemblance between 
the elements of the comet of 1672 and those of the comet of 1812, 
which is shortly expected to return to perihelion ; and it has 
been pointed out in this column that Halley has given the de- 
scending in place of the ascending node, for a comet observed in 
1686 — an oversight which has found its way into all catalogues 
of cometary orbits hitherto published, so that a re* computation 
of the orbits of the five comets we have mentioned, which now 
rest upon the figures of the Synapsis Astronomic Com die a: is 
wanted, if only for verification. 

“The Observatory.” — The second number of this new 
periodical is before us. Mr. David Gill continues his paper on 
44 The Determination of the Solar Parallax ; ” we have the first 
part of an article giving the substance of a lecture recently 
delivered at Gresham College, by the Rev. E. Ledger, on 41 The 
Scintillation or Twinkling of the Stars,” which has long been an 
obscure subject ; Mr, Marth continues his Epheroerides for aid- 
ing physical observations of the Moon, Mars, and Jupiter ; and 
there is also a report of the proceedings at the last meeting of 
the Royal Astronomical Society, including the discussion on the 
papers read, which, as was mentioned in a previous notice, it is 
intended should form a feature of the publication. We think 
every one who is competent to judge of the actual state of the 
case will agree in the opinion expressed at p. 55, while remark- 
ing on Mr. Todd’s extension of Damoiseau’s Tables of Jupiter's 
Satellites to the end of the present century, that 44 the time has 
hardly yet come for the formation of entirely new Tables.” So 
far as regards the necessary observations, it must be admitted 
that they are being followed up with vigour at several observa* 
tone*. The first binary star orbit on p. 58, refers to f Scorpii 
({ Librae of Flamsteed), not to f Librae ; the error, however, is 
made in the Astron. Nachrkhim , whence the orbit is taken. 

L'EtE dr la Saint-Martin kt les £toilbs Filantes.— 
In No. 493 of the Bulletin Hebdomadairc of the French Scientific 
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Association, the Abbe Lame?, under the above heading, endea- 
vours to explain by a new theory, certain abnormal temperatures 
which in one case, at least, has formed the subject of popular 
tradition. u The Summer of St. Martin,” as the common 
phrase runs, presented itself, according to the Abb<?, in a very 
definite manner in the last year ; tlie month of November com- 
menced colder than usual, but on the r^th it suddenly became 
warmer than from the sun’s altitude could have been expected. 
Long-continued notice of a similar rise in temperature about the 
feast of St Martin the Abbe considers is a proof that our ances- 
tors were excellent observers, while the existence of a tradition 
upon the point shows clearly that the phenomenon has not been 
confined within restricted limits ; it has been exhibited, he says, 
simultaneously in Europe and in the United States, and this 
without being materially affected by the climacteric conditions of 
the places of observation. One circumstance only he thinks ap- 
pears to influence it, viz., the latitude ; it vanishes as the 
equator is approached, and is not yet known to be recognised in 
the southern hemisphere. 

The anomalous thermometric effect is not, however, per- 
ceptible only about St. Martin’s Day. There is an analogous 
phenomenon according to the Abbe, in August : u une chaleur 
torride qui regne subhement apris quelquos jours dc refralchisse- 
menfc de Pair,” and a similar effect, though in an opposite di- 
rection, has been noticed at the end of April or at the beginning 
of May, when vernal frosts so disastrous at this season occur, 
and have often been preceded by “ une douce chaleur precoce,” 
as the Abbe terms it, which has hastened forward the vege- 
tation. 

After remarking that the cause of such abnormal changes of 
temperature is not to be sought in any influence residing either 
in the sun or in the earth’s atmosphere, it is suggested by the 
Abbe that it may be more probably found in what he calls 
cosmical meteorology, or as we are more accustomed to term 
this branch of science, meteoric astronomy. In November, 
August, and April meteors are more numerous than usual, and 
two of the greatest periodical showers yet observed, fall in 
November and August. His theory is tint when a large 
number of meteors aie passing between the earth and the s in, 
the solar rays are intercepted to a sufficient extent, to cause a 
diminution of temperature on the earth’s surface, while, when a 
simitar large number of meteors are so placed that they might 
reflect the heat derived from these rays, and so produce an effect ; 
of the opposite nature, that, to use his own words, those calorific 
rays “ qui viendront frapper l’essaim meteorique encore voism de 
la terre seront rberNrh sur notre plam.de, de fa$on a recevoir 
alors un surcroit de chaleur.” The Abbe lays some stress also 
upon another point of apparent coincidence ; the intensity of the I 
periodical meteoric showers of November varies from year to 
year, and “ the summer of St. Martin” does not present itself 
under the same circumstances in every year. 

In thus noticing the Abbe Lamcy’s attempt to explain a phe- 
nomenon which has been so long remarked as to have become a 
popular belief, at least in France, it will be understood that we 
are by no means advocating the probability of such a theory. 


UNIVEHSTTV AND educational 
INTELLIGENCE 

Oxford. — In a Convocation held May 23 a decree was canted, 
without opposition, to the effect that the Vice-Chancellor and 
Proctors be authorised to nominate a delegate to represent the 
University at the 400th anniversary celebration Of the University 
,©f Upsaia, in September next. 

Ip a Convocation to be held on Jane $ it will be submitted to 
the House that the Curators of the University Cheat be authorised 
te expend a sum not exceeding 7,00a/. on the construction and 
fittings of new chemical laboratories at the University Museum. 


Also that a sum not exceeding 2,400/. be expended on certain 
additions trj the University observatory. 

An examination will be held in common at Magdalen, Uni- 
versity, and New Colleges, on Tuesday* June 26, for election to 
the following mathematical scholarships i— One demyship at 
Magdalen College, of the annual value of 95/., inclusive of ititow- 
ances ; one scholarship at University College, of the annual 
vwue of So/., tenable for five years daring residence ; one 
scholarship at New College, of the annual value of 100/., tenable 
for five years during residence. Testimonials of conduct, &c., 
to the President of Magdalen College, Mr, C. J. Faulkner, of 
University College, or the Sab- Warden of New College, between 
4 and 6 or 8 and 9 r.M., June 25. 

The commemoration fixed for June 13 will, it is understood, 
be held in the Sheldonian Theatre, although no official notice 
to that effect has appeared. There will be the usual round of 
festivities attendant on the event, though it has not transpired if 
the University will confer any honorary degrees on distinguished 
persons at the commemoration. 

Cambridge.-— The Museums and Lecture-rooms Syndicate, 
in their Eleventh Annual Report, just issued, state that the 
buildings are in an efficient state of repair, and the collections, 
to which many valuable additions have been made daring the 

ast year, are in good order. They draw attention to the muni* 

cence of the Chancellor of the University, the Duke of Devon- 
shire, who has now completely furnished the Cavendish Labora- 
tory with the instruments required by the present state of science. 
Profs. Liveing, Dewar, and Stuart complain of want of suitable 
accommodation for the work of their several departments, and 
the Syndicate concur in the reasonableness of their complaints. 

An important report has been issued by the Musical Exami* 
nations Syndicate, which states that under existing regulations 
for obtaining a degree in music no provision is made for testing 
the literary and scientific qualifications of the candidates. They 
therefore recommend that no candidate be admitted to the 
examination for the degree of Mus. Lac. unless he have passed 
Parts I. and IT. of the Previous Examinations, or one or other 
of their equivalent examinations. As to the examination for 
the degree of Mtis. Bac., it is proposed to divide it into three 
parts— r, a preliminary examination, consisting of acoustics, 
harmony, counterpoint ; 2, the exercise ; 3, a more advanced 
examination in musical science ; andfthat no person be accepted 
as a candidate for the second or third parts until he has qualified 
in the previous part or parts. In order to encourage the study 
of music, that it be recognised as the subject of an additional 
special examination for the ordinary B.A. degree, and that a 
student who has passed the Previous and the General Exami- 
nations, and is in his ninth term of residence at least, having 
previously kept eight terms, shall, on passing the preliminary 
examinations in acoustics, harmony, and counterpoint, be 
entitled, when he hai kept nine terms to receive the degree 
of Bachelor of Arts. 

The “ Rede” lecture was delivered on May 25 in the Senate 
House by Sir C. AVyviUe Thomson, who gave a brief sketch of 
the main results obtained by the Challenger expedition, 

London. — A new and additional Chair of Clinical Surgery 
has been created at King’s College, which is to be filled by Prof. 
Lister of Edinburgh. The Chair of Systematic Surgery is 
thus still vacant. 

Edinburgh.— ‘The students at the University have, daring 
the past session, taken a step which it seems surprising they 
have not taken long ago. There is, in the Scotch universities, 
no college life as in England, the students appearing at their 
classes at the proper hours, and then dispersing to their respective 
lodgings in various parts of the town. While this system 
has undoubtedly its advantages, it is attended with not a few 
social, moral, and physical drawbacks, so that we are glad to 
learn that the Edinburgh students have started a Students Club 
which has been thoroughly successful, and calculated we believe, 
if prudently conducted, to be productive of considerable benefit 
to the raw and lonely Scotch youth “ when first he leaves his 
father's fields,” to get what training and equipment for the 
future fight Edinburgh cart give him. _ , _ . 

By the transference of Prof. lister to London, the Chair at 
Clinical Surgery in the University becomes vacant. 

Sir Jambs KAY-SuuTfLWq*m— The death took place on 
Saturday last of Sir James Kay-Shuttleworth, a name well 
known in connection with educational and social reform. The 



May 3i, 1877] 


NATURE 


95 


deceased baronet, who was bom at Rochdale on July 20, 1804, 
was for some time secretary to the Committee of Council on 
Education, and whilst fulfilling the duties of this post he was 
mainly instrumental in establishing a system or school inspection 
by officers appointed by the Government On his resignation he 
was succeeded by Mr* Ungen, now permanent secretary of the 
Treasury, who was succeeded in his turn by Sir Francis R. 
Sandfora. Under Sir James’s scheme teachers were divided into 
nine grades, and received money grants, not according to the 
number of their scholars or of their passes, but largely, according 
to the gmde they had obtained by examination or service. He 
was hostile to the Revised Code, which was introduced, about 
twelve years after his resignation, by Mr. Lowe and his successor. 

It is undoubtedly to Sir James that we owe the training col- 
leges and the pupil teacher system, without which it would have 
been impracticable for us to advance educationally even as we 
have done. At the close of the year 1849 he leceived a baronetcy 
at the recommendation of Lord Russell, then Prime Minister. 
In 1870 he received the honorary degree of D.C.L. from the 
University of Oxford, 

Spelling Reform. — An influential Conference on English 
Spelling Reform was held on Tuesday at the Society of Arts, 
under the presidency of the Rev, A. H. Sayce and Sir Charles 
Reed. Many weighty reasons were urged against the present 
system, and a deputation consisting of Prof. Max Muller, the 
Rev. A. II. Sayce, Dr. Morris, Mr. EHs, Mr. Sweet, Dr. 
Murray and others, was appointed to wait upon ihe Education 
Department in reference to the subject. A proposal having the 
support of such names as we have mentioned deserves at least 
serious consideration. 

A Siukrian University. — It has been finally decided that 
the New Siberian University, to which we referred some time 
since, is to be established at Omsk. So long ago as 1803 a 
wealthy Uralian landowner named Demidoff gave 100,000 
roubles to the Treasury, to be expended in the establishment of 
a University. This sum has now swollen to 150,000 roubles, to 
which a Siberian merchant has added 100,000 roubles more. 
Orders have been issued to begin the construction of the uni- 
versity buildings at once, so as to have them ready for occupation 
by July, 1880. The estimated cost of the future professional 
staff, together with other incidental expenses connected with the 
university, is 307,000 roubles yearly. 

SOCIETIES AND ACADEMIES 

London 

Mathematical Society, May 10. —Lord Rayleigh, F.R.S., 
president, in the chair. — Mr. Tucker communicated a short 
account of a paper by Dr. Hirst on the correlation of two 
planes. In a former paper on the subject (Proc'cdiwrs, vol. 
v., p. 40), the nature and properties were described first, of 
an ordinary correlation satisfying any eight given conditions ; 
secondly, of an exceptional correlation of the first order, po?- 
sewing either a singular point or a singular line in each plane, and 
satisfying seven conditions ; and thirdly, of nn exceptional cor- 
relation of the second order, having m each plane not only a 
Eingu ar point hut also a ringular line passing through that 
point, and satisfying six conditions. Moreover, the two follow- 
mg numerical relations were established between the (r,M excep- 
Uonal correlation, of the first order, with singular points and 
singular {lines respectively, which satisfy any seven conditions, 
and the {*, .) ordinary correlations, which, besides satisfying 
thew same conditions, possess a given pair of conjugate points or 
conjugatel.nesrespect.vely <av= M + „, , + * ). Itwasby mean. 

dLcrmh, th r r the numl ? r of ordinary correlations was 
d ^ £ “t«|y any eight elementary conditions. Be- 
ji* ho ’? r «T er . the exceptional correlations 

StiiliiA “* seven elementary con- 

ditions) had to be directly determined, and this determination not 
unfrequently necessitate! the consideration of the projectire pro- 
perues of curves of hgh order. In the pnrtCI 
renter shows that the object just referred to tan be attained in a 
very much simpler manner by means of two general relations, 
c 7 me S tm & the number ot exceptional cor- 
S ?’ of ‘I* 6 wojnd order, which satisfy any six conditions, 
°t ««Ptwto*l correlations of the fiat order 
the * ix conditions in question, possess 
* gw® pair either of conjugate points or conjugate lints.— The 


University of Adelaide, 'on the free motion of a solid through an 
infinite mass of liquid. Suppose that we have a solid body of 
any form immersed in an infinite mass of perfect liquid, that mo- 
tion is produced in this system from rest by the action of any 
set of impulsive forces applied to the solid, and that the system 
is then left to itself* The equations of motion of a body under 
these circumstances have been investigated independently by 
Thomson and by KirchhofT, and completely integrated for 
certain special forms of the body. The object of the present 
communication is, in the first place, to examine the various 
kinds of permanent or steady motion of which the body is capable, 
without making any restrictions as to its form or constitution ; 
and, in the second, to show that when the initiating impulses 
reduce to a couple only, the complete determination of the motion 
can be made to depend upon equations identical in form with 
Euler’s well-known equations of motion of a perfectly free rigid 
body about its centre of inertia, although the interpretation of 
the solution is naturally more complex. Free use is made 
throughout the paper of the ideas anti the nomenclature of the 
theory of screws as developed and established by Dr. Ball.— 
Herr Weicbold (I lead-master of the Johanneum, Zittau, Saxony) 
sent a paper (read in part by the secretary) containing a solution 
of the irreducible case, *>., of the problem to express the three 
roots of a complete equation of the third degree, in the case of 
all these roots (>eing real , directly in terms of its coefficients, by 
means of purely algebraical and really performable operations, 
whose number shall always be limited, except in*tbe case where 
all these roots are incommensurable. — Mr. H. Hart made three 
communications! First On the “Kinematic Paradox.” — Prof. 
Sylvester has described a system of Peaucellier’s cells, the poles 
of which ail move in a straight line, but two of which not 
directly connected always remained at a constant distance. Such 
a result is very easily obtained by means of the following rela- 
tions connecting six points /f, />, C t />, E, E f lying on a straight 
line. If 

F. D . , F 


* C 


AH, AC = 

HC. HD 
EH, ED ~ a* 


: A A 


15 


then FI» ~ a. 


He then spoke on the solution of the algebraical equation 
f[x) - o by Iinkwoik, considering three points, the preparation 

of the equation (put under the form + . . . --•<£). 

x + a »r + b 

the representation of the terms of this equation, and the method 
of adding these terms. He showed that for the solution of the 
cubic Jt 3 /„r tt + q x x r -- e t treated under the form — 


v + p + 


(’ iY 


— O, 


two reciprocators alone are required. He then spoke on the 
production of circular and rectilinear motion. The particular 
problem considered, he thus enunciated 4 ‘ to 
D if possible the relations that must exist 
hi/ W.--*\c*-bF between the fourteen segments of the bars 
/ * \ placed as in the figure in order that 

^ ' the system may be capable of free mo- 

0 lion.” He showed that seven equations can 
be obtained connecting the fourteen quantities only, so that any 
seven being given, the remaining seven can be determined in 
i terms of them.— Mr. Hart then proceeded to the application to 
! the cases of 5-bar motion, laid before the Society at its April 
meeting, Mr. Ktmpe stated that thr cases submitted by Mr. 
Hart at the previous meeting had also occupied some of Im 
attention, and he proceeded to remark that he had determined 
the positions that the lines G £> KM must have, and that the 
determination of one involved the determination of the other, as 
the position of either turned upon the fact that the angles at A 
and H must be equal. Prof. Cayley also mode a few remarks 
on the subject. Mr. J. W. L. Glaisher stated that he had had 
all the cases in which there are more than fifty consecutive com- 
posite numbers looked oat from Burckhardt s and Base s tables, 
which cover six millions, and that he had found that in the first 
million there is a stretch of it i numbers without a pnme (about 
110,000). and a stretch of 113 numbers without a pnme (about 
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numbers in the first million, and these are longer, he thought, 
than anyone would have supposed likely. He exhibited the 
lists from which he drew the above results. Questions were put 
to the meeting, for information, by Profs. Cayley and Clifford 

Geological Society, May 9.— Pro £ P. Martin Duncan, 

F. R. S., president, in the chair.— James Dorringtoo, Rev. £. R. 
lewis, Edward Penton, Plenty Rosales, and Henry White were 
elected fellows of the Society. -On the Aga&sirian genera 
AmMypUrus , Palwnistus, Gyrolepis, and Pygoptcrus, by Ramsay 
H. Ttaquair, F.R.S.E. The authors object in this paper was 
to dvm a ws the characters by which the above genera of fossil 
fishes have been supposed to be distinguished in the case of 
specimens from the carboniferous series.— On the circinate 
vernation, fructification, and varieties of Sphenopteris afftnis, and 
on Staphylopteris (?) peackii , Etheridge ami Balfour, a genus of 
plants new to British rocks, by C. W. Peach, A.L.S., commu- 
nicated by Robert Etheridge, F.R.S., V.P.G.S. — On the occur- 
rence of a Macrorous Decapod (Anthrapalcemm woodwardi, sp. 
nov.) in the red sandstone, or lowest group of the carboniferous 
formation in the south-east of Scotland, by Robert Etheridge, 
jtm., F.G.S. After giving a detailed bibliography of the paleo- 
zoic maiacostracous Crustacea, the author described the remains 
of % small crustacean from the lower group of the carboniferous 
formation near Dunbar, and discussed its affinities and systematic 
position, which he regarded as being among the Macrurous 
Decapods, although the absence of the eyes in the preserved 
specimens, and some other characters, rendered it doubtful 
whether it might not in some respects approach the S tom apod jl 
Its position among the Macrura seemed, however, to be esta- I 
hlisbed by the well-developed abdominal somites and teison. He 
referred the fossil to Salter's genus, Anthrapaltmon , and named 
the species A, woodwardi . — On the stratigraphies! position of 
the corals of the Lias of the Midland and Western Counties of 
England and of South Wales, by R. F. Tomes, communi- 
cated by R. Etheridge, F.R.S., V.P.G.S. The object of this 
paper was to give the precise strati graphical position of the 
species of liassic corals collected by the author and his friends 
in the districts above mentioned. He noticed forty -one species, 
of which fifteen were described as new. 


Academy of Sciences, May at, — M. Peligot in the chair j 
The following papers were read : — Meridian observations of I 
small planets at the Paris Observatory during the first quarter of j 
1877, by M. LeVerrier . — On Gay-Lussac’s law of volumes, by j 
M. H. St. Claire Deville. He considers recent researches have ‘ 
neither invalidated nor added to the law.— On an algebraic 
method for obtaining the ensemble of the fundamental variants 
and co-variants of a binary form, and of any combination of 
binary forma (continued), by Mr, Sylvester. — Report on M. Rou- 
daire's project of making an interior sea in the south of Tunisia 
and the Province of Constantine. M. h ave reports favourably ; ‘ 
but on the points, whether the sea would not dry up, whether 
the vapours would benefit neighbouring lands and not be 
carried to the sea by winds, and whether the eastern Algerian and 
Tunisian climate would recover its old fertility, and be improved 
hygienicaliy, MM.Daubrceand Lumas (while adopting the general 
conclusions) express hesitation, and desire further researches.— 
Report on a memoir of M. Stanislas Meunier, entitled ** Corn- 
position and Origin of the Diamantiferdus Sand of Toil's Pan 
(in South Africa). M. Meunier has separated several mineral 
species not before noticed there, and offers an ingenious explana- 
tion of the way of filling up.thoae vertical pits.— On the employ- 
ment of oxygen of high tension as a process of physiological 
investigation ; poisons and virus, by M. Bert. There is in an* 
tbracic blood a toxical and virulent principle which resists the 
action of compressed oxygen and alcohol, and which can be 
isolated like diastase. M. Bert is studying its nature and its re- 
lation to the bacteria* Lymph, too, and the pus of glanders, 
by resisting compressed oxygen, show that their virulent action 
is not due to living beings or cells.— On the employment of 
rotatory discs for the study of coloured sensations, by M. 
RoeenstiehL —Dehydrated oxalic add may serve to characterise 
polyatomic alcohols ; chemical function of inosite, by M. Loria. 

of chto&ydrste of trimethylamine by heat, 
by M. Vincent This substance might be utilised to give 
ammoniac*! products and pure chloride of methyl, the latter 
yielding the methylated aniline colours or pure methylic al- 
cohol.— Observation* of a disease of the vine known com* 
moaly as white, by Mr, Schnetzler.— New spectroscopic method. 


by Mr. Langley. Two spectra from the north and south 
poles of the «tw respectively are put in juxtaposition (a 
considerable dispersion being used); let the instrument be 
adjusted so that the lines in both me continuous. On 
turning the spectroscope round its axis of collimatioit till 
the light comes from the east and west extremities of the 
equator the solar lines are displaced, while the atmospheric 
remain continuous, On turning 180 0 the spectra glide on one 
another like a Vernier on a scale. The point is, simultaneous 
observation of the different displacement of the solar and 
the atmospheric lines in the two spectra, — On a trans- 
mission of motion, by M* Roze. — On the spectrum of the elec- 
tric spark in a compressed gas, by M. Gazin. From experi- 
ments on air and nitrogen he concludes that the electric spark in 
a gas is similar toan ordinary hydrocarbon dame. In each there are 
luminous particles giving a spectrum of lines, and solid or liquid 
particles giving a continuous spectrum. The latter (in the cate of 
the spark) come from the electrodes and the walls. When the 
pressure is increased these particles are more abundant ; the con- 
tinuous spectrum becomes more brilliant, and finally makes the 
linear spectrum disappear. The luminous spark called on 
aureole is of gaseous particles, and is to the total spark what the 
blue base of a candle flame is to the entire flame. — Studies on 
organ pipes, by M. Philbert. — On some new models of radio- 
meters, by Mr. Crookes. — Thermo-chemical study of aniline 
and some other bodies of the same group, by M. Louguinine. — 
On the nitrates of bismuth, by M. Yvon. — On the properties of 
resorrine ; molecular volumes, by kf, Calderon. Resordne in 
solution behaves as if it were solid and isolated from the solvent. 
In presence of water and potash it absorbs oxygen, though very 
slowly. — Anatomical characters of the blood in new-born infants 
during the first days of life, by M. Hayem. Inter alia , the red 
corpuscles are much more unequal in size than in the adult, and 
seem of a different composition. The number (in a cubic metre) 
is nearly as high as in the most vigorous adult The number of 
white corpuscles is three or four times as great as in an adult. 
When the infant has reached its minimum weight (about the 
third day) the number of these suddenly fells ; various fluctua- 
tions ensue (which are described),— On a process for estimation 
of alcohol in liquids, by M. Fleury. — On the filling of 
fissures in chalk with silex, by M. Robert— M. Vinot presented 
a celestial map of the equatorial region. 
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rm AMri^mry of man 

the Afttfquity of Man lately held 
ty the Anththpological Institute, and reported in 
4h«$d columns, has led to a result by no means unsatis- 
factory, when all the conditions of the problem are duly 
weighed. The result is merely negative, but in arriving 
at it Several misconceptions and errors of fact seem to us 
to have been swept away. In its discussion there were 
two parties represented, one eager to show that the anti- 
quity of man has been proved by modem discovery to be 
far older than the date which bad been arrived at by the 
labours of Falconer, Lyeli, Prestwich, Evans, Boyd 
Dawkins, and others, while the other contended that the 
subject had not advanced in the least degree during the 
last few years, and that the so-called discoveries were 
either errors of observation, or resulting from premises 
which were altogether unsatisfactory. The field of the 
discussion lay in matters geological rather than archaeo- 
logical, and the caution which the president urged upon 
the conference was certainly not urged in vain. 

The chief interest of the debate turned upon the ques- 
tion as to whether there was any evidence in this country 
of man in the caves or river deposits older than post- 
glacial times. The readers of the works of Messrs. Croll 
and James Geikie will remember that they ascribe all the 
traces of paleolithic man in this country either to a pre- 
or interglacial age, basing their conclusions principally 
upon the fact that in the river deposits and caves some of 
the associated animals, such as the hyaena, lion, and 
hippopotamus are now only to be found in hot climates ; 
and seeing that no truces of a warm climate are presented 
by any post-glacial deposit in Britain, they infer that 
those in question are of a much higher antiquity. They 
account for the association of southern and northern 
animals by the supposition that they occupied the country 
at different times, during glacial or interglacial scons of 
from five to twelve thousands years in length. To this it 
was objected that the intimate association of forms prove 
that both sets of animals inhabited the country at the 
same time, and were the result of the overlapping of dif- 
ferent faunas during seasonal changes. The reindeer 
formed a large portion of ffo prty of the hyazna, and 
must therefore have been a contemporary. It was also 
pointed out by one of the speakers, that there is no 
evidence from the animals that there ever was anything 
like 4t the perpetual summer” advocated by Mr. Geikie at 
any time in the pleistocene age. The hippopotamus 
in Regent's Pork takes his tub regularly in spite of the 
east winds so prevalent in the spring, which remind one of 
the glacial period ; and the tiger crosses the frost-bound 
rivers of the Amoor to prey upon the reindeer. The hon, 
now found only in the south, lived in the days of Hero- 
dotus in the inclement mountains of Thrace. It seems, 
to us, that any argument based upon fossil 
Jamals as to a warm inter-glacial period, is worthless. 

it is obviously unfair in treating of the fauna 
sdA man to adopt the forensic device of 
*&*&*&# ahme witnesses to the exclusion ofothem, It 
; ^*4$ be as easy to prove the climate in question to have 
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been temperate from the associated remains of bison, 
stag, and horse, as it would be to prove it to have beeh 
arctic from the associated musk sheep, lemmings, and . 
reindeer. It was probably a varying climate, with great 
extremes, similar to that in Central Siberia, in which the 
summer heat and winter cold are very severe. 

The fossil mammalia of the pleiostocenetell us nothing 
as to the relation of man to the glacial period. The 
Arctic species invaded Europe probably from Asia, while 
the ice was finding its way southwards from the mountains 
of Scandinavia, and occupied the area .north of the Alps 
and the Pyrenees, white the confluent glaciers covered 
the area north of the valley of the Thames. When the 
ice ultimately retreated they followed it, and thus were 
both pre- and post-glacial. Nor do the survivals from the 
pleiocene age tell us anything, such as the hippopotamus, 
the Rhinoceros leptorhinus , and the Elcphas antiquus ; 
since they belong both to the earlier and later pleistocene 
strata, and are also associated with remains of reindeer, 
and other northern species. The presence of the reindeer 
in all the paleolithic caverns stamps the age of man as late 
pleistocene, according to Prof. Boyd Dawkins, but it does 
not afford any clue as to his pre- or post-glacial age. The 
glacial period is not a hard and fast line dividing one 
fauna from another. One palaeolithic cave, however, in 
this country, that of Pont Newydd, in the valley of the 
Elwy, near St. Asaph, is of well-ascertained post-glacial 
age. 

The argument urged in favour of palaeolithic man being 
pre- or inter-glacial, based upon the distribution of the 
mammalia in southern and eastern England, and in 
France, while they arc conspicuous by their absence in 
the glaciated areas of Scotland, Cumberland, and Wales, 
was met by the view that the barren areas were covered 
with ice, while other districts further to the south were 
occupied by the animals . The hypothesis that the uplands 
of Wales and Northern Britain were ever stocked by the 
same animals as the fertile river-bottoms of the south, 
seems to us little less than absurd. Vet this is necessary 
for the view that their remains have been removed from 
the barren areas by the subsequent grinding of the ice- 
sheet. 

In the course of the discussion the reputed cases of the 
occurrence of palaeolithic remains in the deposits older 
than the post-glacial were minutely criticised. Prof. 
Busk stated that the fibula of t the Victoria Cave, formerly 
supposed to be human, was altogether too insignificant 
a fragment to base any conclusion upon as to man's 
antiquity. Two small cut-bones, however, of goat were 
brought forward by Mr. Tiddeman in support of the pre- 
or inter-glacial age of man in the Victoria Cave. On the 
other hand, it was urged that these were derived from the 
superficial stratum containing Roman coins and pottery* 
&c., in which they were vety abundant From the nature 
of the cuts it seems to us that if it be established that 
they were discovered in the undisturbed stratum along 
with the hyaenas, they would prove not only the presence 
of man , but of a user of a knife or chopper of bronze or iron. 
The absence of the goat, also (probably a domestic ani- 
mal) from all undisturbed pleistocene deposits in tbi* 
country, and in France, Belgium, and Germany, renders 
it very probable that the animal was introduced into those 
regions after the close of the pleistocene age. But even 
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supposing that these difficulties be got over, the age of 
the deposit in which these fragments arc staled to have 
been found is a matter of dispute in which the authorities 
are about equally balanced on either side. 

The asserted inter-glacial age of the river gravels con- 
taining pal&olhhic implements proved equally unsatisfac- 
tory. The cases supposed to be decisive of the question 
in the neighbourhood of Brandon and Thetford, were 
considered by Prof. Hughes to throw no, light upon it, 
time the deposits above them, supposed to be boulder 
clay, are not boulder clay in situ. It was forcibly urged 
by several speakers, and especially by Prof. Prestwich, 
that the flint implement-bearing strata are proved by their 
position in the valleys to be later than the glaciation of 
the district, in every case where it has been glaciated, or 
in other words, that they are decidedly of post-glacial 
age. 

The general question of the antiquity of man in Europe 
was not discussed, although we gathered that the evidence 
of the presence of man in the Italian pleiocenes was not 
considered satisfactory. The general impression left 
upon our minds is that in Britain there is no evidence of 
any palaeolithic men, either in caves or the river-deposits 
of an age older than post-glacial, and that the discoveries 
of the last fourteen years have merely given us interesting 
details as to the palaeolithic savage, without telling us 
anything of bis relation to the glacial period. 

THE VALUE OF NATURAL HISTORY 
MUSEUMS 

W ELL-arranged museums are valuable to the state in 
many ways. The technological department ought 
to show in what new directions capital may and may not 
be invested ; the geological and mineralogicai should point 
out in what kind of rock and in what parts of the earth’s 
crust ores and minerals are to be sought, and should save 
the expenditure of money in useless trials. The museum 
of the Royal School of Mines in Jermyn Street performs 
these functions. But they are valuable in a still higher 
sense as encouraging a love of knowledge for its own 
sake apart from any selfish aims. The visitors to the 
British Museum, however frivolous they may be, leave it all j 
the better for having been there. It is impossible that they 1 
should not carry away some sort of idea, which otherwise 
would not have occurred to them, even if it be merely the 
recognition that outside their daily lives there is a world 
of knowledge vast and indefinite, but real and tangible. 

In this respect museums are educators of the masses, 
offering them a means of culture which would otherwise 
be out of their reach. And lastly, as instruments of 
training in natural history they are, as I have already 
observed, as necessary to the student as collections of 
books to the student in arts. 

Natural history pursuits are in themselves one of the 
forms of higher education, and one that is especially 
adapted for the culture of the lower, sometimes falsely 
termed tbeworking classes —as if the higher classes worked 
neither with head nor hand. In proofof this I may quote . 
the following example, which I am free to mention by the J 
death of the man to whom it relates. Some years ago a ! 
mechanic, one of the evening class students at Owens 
College, took me to see a collection of fossils made by ,j 


4< a hand ” in a cotton-mill at Oldham. To my astonish- 
raent I found that it consisted not merely of fossils au 
, ^dls, and the like, but of those of coal plants, 

! polished, and in many cases cut into slices so as to show 
their minute structure. This had been done by rubbing 
them down on the kitchen floor, cementing them to a piece 
of glass, and then grinding them until they became trans- 
parent. The care and labour implied in a process of this 
kind can only be estimated by those who have tried it. 
But it was necessary to have a microscope to see them, 
j and I actually discovered that the instrument which was 
« given me to use was made by the man himself, who could 
not afford to buy more than the lenses, which he mounted 
in tubes that were made to slide in each other after the 
manner of a telescope. He was also a good local bot an ist. 
His collection of fossils, along with another made by a 
friend of his under similar circumstances, furnished 
the materials on which Prof W. C* Williamson has to 
a great extent founded his admirable memoirs on the 
coal-plants, now being published by the Royal Society. 
F rom time to time I saw a good deal of my friend, and a 
man more completely lifted out of the usual level of his 
class into what I may call the unselfish horizon I never 
met This could be traced directly to the scientific pur- 
suits to which he was led by seeing somebody one day 
pick up a piece of coal shale, and hearing him say that 
there was a fish scale in it. He disbelieved this, examined 
for himself, took to collecting, and ultimately became 
what he was, devoting his early mornings and his late 
evenings not merely to collecting but to knowing. His 
knowledge embraced other things than natural history. 
James Whittaker, of Oldham, may be taken as a type of 
the effect of natural history in elevating a man s character. 
He is the representative of a small, though very important, 
body in the Northern Counties, a body which would be 
largely increased by the foundation of museums of the 
j right sort. From personal contact with men like him I 
* have arrived at the conclusion that in this direction we 
j have a means of spreading culture among the intelligent 
j mechanics, artisans, and mill-hands, who go neither to 
church nor chapel, who do not read very much, and very 
often have no aims higher than those of the mere animal 
life. Had they access to museums on holidays and in 
the evenings, I am sure that the receipts of public 
houses would ultimately be lessened. At present they 
have few recreations and little chance of self-improve 
mem ; for the so-called mechanics* institutes, which were 
originally intended for them, have generally passed into 
the hands of the class immediately above them. 

W. Boyd Dawkins 


PHYSIOLOGICAL AESTHETICS 
Physiological AEsthetia. By Grant Allan, R.A. 8 vo. 
(London : Henry S. King and Co*, 1S77*) 

W £ have here a little work of some 300 pages, which 
deals with the philosophy of {esthetics almost 
exclusively on its physiological side* Of course, in thus 
restricting his subject, the author neglects all the more 
subtle and intricate parts of that philosophy ; but every 
competent reader will agree with him that it is desirable, 
for the purpose of analysis, to separate at distinctly as 
possible the physiok>gicAl<h>m the psychological eientems 
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Aesthetics. For although the two Glasses are intimately 
blended in reality, this only makes it the more desirable 
to eliminate the one from the other in our analysis; so 
that we may perceive, as clearly as we can, how much of 
the total effect which our aesthetic consciousness supplies 
admits of being resolved into simple constituents, and 
how much remains over as complex constituents. Now 
in this respect Mr. Allan has profited well by the expe* 
rlence of previous writers ; for while he treats his subject 
very thoroughly so far as it can be treated on the lower 
basis of physiology, he never permits himself to be 
tempted into the alluring superstructure of pure psycho- 
logy. So rigidly, indeed, does he “ stick to his text,” that 
an uninformed reader might peruse the whole essay, and 
scarcely receive a hint that there is such a thing as u the 
association theory ” in existence ; while the names of 
Burke, Reynolds, Alison, Knight, Stewatt, and Jeffrey 
are not even once mentioned. 

The scope of the treatise being thus carefully confined 
to the more simple factors of our aesthetic emotions, space 
is afforded for a full exposition of numerous facts and 
theories relating to this important sub-division of psycho- 
logical science. And, on the whole, the work has been 
well done. The arrangement is good, the style admirably 
lucid, and the spirit throughout scientific. True, there 
are no ideas of a strikingly original character ; but a 
judicious compilation' of facts already known, and a philo- 
sophical discussion of the more important theories which 
have been raised upon them, would be features in a work 
sufficient of themselves to make the latter a valuable 
addition to the literature of aesthetics. Mr. Allan, how- 
ever, has done more than this. In his dedication be 
characterises his work as a “ slight attempt to extend in 
a single direction the general principles which he (Mr. 
Herbert Spencer) has laid down ; * and in this attempt 
we must allow that our author has been successful. 

Setting out with the object of u exhibiting the purely 
physical origin of the sense of beauty, and its relativity to 
our nervous organisation,’’ Mr. Allan begins by “ investi- 
gating the nature of Pleasures and Pains generally.” The 
most important part of this discussion is that in which he 
criticises the law thus enunciated by Prof. Bain : “ States 
of pleasure are concomitant with an increase, and states of 
pain with an abatement, of some, or all, of the vital func- 
tions ” On this law it is remarked, with justice, 11 in its 
endeavour to be antithetical, it misses the real relationship 
between the two states. If pleasures were the psychical 
concomitants of an increase of the vital functions, then 
our two greatest, if not our only pleasures ought to be 
digestion, and repose after exertion. ... Mr. Bain has 
sighted this difficulty, but, not perceiving its full force, 
has endeavoured to avoid it by a supplementary theory of 
stimulation, which appears to me far more important than 
his main law. I believe the true principle of connection 
to be this : Pleasure is the concomitant of the healthy action 
of any or all of the organs or members supplied with 
afferent cerebro-spinal nerves, to an extent not exceeding 
the ordinary powers of reparation possessed by the 
system. And just as the two laws are not exactly anti- 
thetical, so too the feelings themselves are not directly 
and absolutely opposed to one another as win be seen 
* * * In *kori, it will be seen that while 
Prof* Bain refers pleasure to an increase in the efficiency 


of die organism, it may better be regarded as the concomi- 
tant of a normal amount of activity in any portion or the 
whole of the organism.” Thus “ every activity when not 
excessive nor of a sort to prove destructive of the tissues, 
is doubtless in itself faintly pleasurable . . . but owing to 
the commonness and faintness of the feeling, we habit- 
ually disregard it” Nevertheless, when the whole 
organism is ** under the influence of abundant food and 
good rest, the general stimulation of the nerves produces 
a consciousness of massive pleasure ” Moreover, “ the 
special stimulation of a single organ whose periods of 
activity arc long intermittent, and which is at the culmi- 
nating point of its nutrition, produces consciousness of 
acute pleasure.” From considerations such as these, 
illustrated by a large number of subsequent examples, 
there is deduced the general formula, that “ the amount 
of pleasure is probably in the direct ratio of the number 
of nerve fibres involved, and in the inverse ratio of the 
natural frequency of stimulation.” Hence it is that the 
possible intensity of pleasures can never approach the 
possible intensity of pains ; for while the organism, or 
parts of it ; may be reduced or injured to a large extent 
before loss of sensibility supervenes, “ efficient working 
cannot be raised very high above the average.” Hence, 
too, “ the sestbeticaJly beautiful is that which affords the 
maximum of stimulation with the minimum of fatigue or 
waste, in processes not directly concerned with vital 
functions.” 1 

Such may be said to be the foundation on which the 
present system of * Physiological Aesthetics ” is raised. 
Thus, to select a few among the copious illustrations which 
are offered “The vulgar are pleased by great masses 
of colour, especially red, orange, and purple, wbich give 
their coarse nervous organisation the requisite stimulus ; 
the refined, with nerves of less calibre but greater dis- 
criminativeness,” require delicate combinations of comple - 
mentaries , Similarly in music, the complex harmony of a 
Bach’s fugue pleases the cultured ear, while a chorus of 
Offenbach, or the boisterous melody of a comic song, is 
more gratifying to the common people. Again, the 
aesthetic superiority of musical tones over mere noises is 
naturally explained by the fact, that “ while the nervous 
apparatus for the perception of the latter receives frequent 
stimulation, each portion of the nervous apparatus for the 
perception of the former is comparatively seldom stimu- 
lated.” Similarly, of course, simple tones are musically 
“ poor,” because they “ can only arouse a sympathetic vi- 
bration in a single one of Cortis’s organs while tones 
rich in harmonics are musically “full,” because they 
stimulate a correspondingly greater number of Cortis*s 
organs. Beats , again, are disagreeable, because “ the ear is 
conscious of each separate interruption of the tone, and 
each subsequent reinforcement,” thus receiving a destruc- 
tive amount of intermittent stimulation. Similarly, though 
in a lesser degree, with dissonance : and similarly, too, 
with the optic nerve, when flashes of intermittent light 
follow one another too rapidly for the receptive material 

* The Utter qualification arises from a lengthy dwcuswon in which Mr. 
SpcicerV vkw as to the origin of the Phy*instijjct from a superfluity of 
nervous energy is explained. This is explained in order that the aesthetic 
feelings, which by the iheorv are nipposed to have a similar origin, maybe 
analytically differentiated from the playful feelings— the distinction between 
Art and Tlav being supposed to consist largely m tbe fact that while the 
latter has re ferenc* to t be over-fed motor fibre?, the former has reference to 
the over-fed sensory fibres, "‘the organ* of sight, hearing, &c.,” or “the 
festive side of our nature * . _ 
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to undergo repair during the intervals of darkness. The 
aesthetic superiority of the analytic colours over black, 
white, and grey is explained by considerations analogous 
to those which have just been mentioned in the case of 
musical tones and noises ; while harmony of colours is 
treated in the same way as harmony of sounds. A some- 
what curious speculation is ventured to explain the appa- 
rent deficiency of the red-perceiving elements* “ It is 
dearly desirable that the eyes of the frugivorous animals 
Should be pleasurably stimulated by reds, oranges, and 
purples ; and the simplest contrivance for effecting this 
end would be to give the greatest possible rest to such 
dements as answer to stimulations of these orders. Ac- 
cordingly, they ought only to be excited by comparatively 
powerful s imulations of their proper kinds.* 

Adopting Mr. Spencer’s view 1 as to the ideal being a 
faint central stimulation of such nerve-fibres as would 
receive strong peripheral stimulation by the reality, Mr. 
Allan carries his analysis to the limit where “ Physio- 
logical Aesthetics* must end, and where Psychological 
Aesthetics ought only to begin. Space, however, will not 
‘allow us to follow him into this division of his subject. 
Enough has been said to show that his work deserves the 
attention of psychologists ; and it may be added that as 
he throughout clearly explains both the physics and the 
physiology of his subject, his entertaining little treatise 
will prove instructive to any general readers who may be 
desirous of observing the intimacy of those relations 
between psychology and the lower sciences, which the 
magnificent generalisations of recent years are now every 
day bringing into clearer prominence. 

George J. Romanes 

OUR BOOK SHELF 

Select Plants readily Eligible for Industrial Culture or 
Naturalisation in Victoria , with Indications 0/ their 
Native Countries and some of their Uses , By Baron 
F. von Mueller, C.M.G., F.R.S., &c. (Melbourne : 
McCarron, Bird, and Co.) 

This is another form of Baron Mueller’s, numerous and 
widely-spread contributions to the Acclimatisation Society 
of Victoria-numerous we say, because the Baron’s pen 
is always at work upon botanical matters, the considera- 
tion of useful plants being apparently one of his favourite 
themes, and widely spread, because these papers on 
“ select plants ” seem to have been freely distributed not 
only in Australia and in this country, but also in America, 
where indeed some portion, if not all, have been repub- 
lished. The present issue, Baron Mueller tells us. is a 
rearranged and largely supplemented form, which has 
been taken up by the Government of Victoria, and pub- 
lished under their authority. The book, which numbers 
some 293 pages octavo, contains references to an im- 
mense number of plants, the information attached to each 
being brief but withal accurate. The generic and specific 
names are arranged alphabetically from beginning to 
end, and this arrangement is perhaps the best for general 
use. After the scientific name, the vernacular name is 
given, then the geographical distribution or habitat, fol- 
lowed by a note as to the nature of the plant, whether a 
tree, shrub, or what not, and finally a brief description of 
its properties and uses. A« a proof that Baron Mueller 
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has corrected this latest issue of his papers, doom mate 
to the present tune we may mention that under JVua/iaKa 
talmcum, Lattaha tobacco is included, and it is only within 
a comparatively recent date that Mr. Thiseftem Dwsr has 
shown this to be right, nearly all previous writers having 
attributed it to N. rustica. At the conclusion of the book 
a veiy good plan it adopted of classifying the plants 
mentioned under distinct heads referring to their uses ; 
thus, under alimentary plants, the generic names of all 
such are placed; the same under dye plants, fibrous 
| plants, and so on, A good index is given of vernacular 
J names only, which is quite sufficient when it is remem- 
bered that the scientific names are arranged alphabeti- 
cally throughout the book. 

1 Notes on the Ancient Glaciers of New Zealand. With 
Map. By J. C. Russell. Reprinted from the “ Annals 
of the Lyceum of Natural History* (New York : 
November, 1876.) 

Mr, Russell was attached to the U.S, Transit of Venus 
Expedition, and finding himself stationed on the shores of 
Lake Wakatipu among the snow-fields and glaciers of the 
South Island of New Zealand he read what had been 
written on the icc-work of that region and supplemented 
his reading by the personal observations recorded in 
these notes. Though he does not add any important 
new fact to our previous knowledge he gives an interest- 
ing rhumb of the physical geography of the glacier region, 
pointing out the evidence for the former greater extension 
of the ice-fields of New Zealand, and dwelling especially 
on the proofs of enormous erosion shown by the valleys 
and lake-basins. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

7'he Editor urgently requests correspondents to keep their letters as 
shoit as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.} 

Nectar-secreting Glands 

I have briefly described in vol. xv. of the Lmiuean Society’s 
Journal \ the nectar-glands found at the base of the fronds of the 
brake fern (Eteris aquitina) which are visited by ants for the sake 
of their sweet secretion. This case seemed to me to show in a 
striking manner that extra-floral nectar-glands are not necessarily 
protec five in function, because the fern has, in England at least, 
extremely few enemies. The following extract of a letter lately 
received from Frit? Miiller (of St, Catharma, Brazil) is of con- 
siderable interest in relation to this subject. He states that 
4 4 the honey -glands on our Eteris ac/uilina serve, without doubt, 
to protect the fens from the depredations of the leaf-cutting 
ants (CEcodoma), as is the case with Passiflora, Luffa, and many 
other plants. The glands of the Pteris are eageriy visited by a 
small black ant, Crematogaster, of which the CEcodoma seems 
to stand in great dread. On the other hand, when no protecting 
ants are present, I have seen (Ecodoma gnawing me young 
fronds ; here, as in other cases, it is only the young leaves that 
stand in need of protection, the older ones not being attacked 
by the leaf-cutting ants.” This fact might, no doubr, be used 
as an argument by those who believe that all nectar-glands were 
originally developed as protective organs, and this argument 
would have great force if it could be shown that Eteris cujmtina 
i$ a form which has arisen in countries where protection is 
needed ; but even In that case there would remain the difficulty 
of accounting for the continued functional activity of the glands 
in districts, where no such protection is required* Or it may be 
said that in past ages the glands on our European Pteris Served 
as a protection against enemies yvbich have no w become extinct. 
But here we are again met by the difficulty Of accounting far 
the continued activity of the gland*. It btffiaractemtic bfevp- 
lotion that great changes occur in the fenefiona of organs, and t 
think that it will generally be allowed that even the molt beanti* 
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fatty Adapted apparatus must farm originated in an organ per- 
forming some comparatively simple function. The question at 
issue may perhaps be stated as follows ; — In the cases where the 
nectar glands are now well developed has there been a special 
course of structural development in close relation with the need 
of the plant for protection ? Has there l>een a course of evolution 
such as we may bdieve has taken place in the formation of 
the food-bodies in Acacia sphtzrocfphala and Cecropia pet/ata, 
or should we not rather believe that the sweet secretion has been 
developed in connection with some unknown process of nutrition ; 
according to this view, a well developed system of glands may 
continue merely performing some obscure excretory function, 
and consequently, although the presence of nectar*glands has 
undoubtedly been of the utmost importance in determining the 
survival of certain species, yet it is hardly fair to assume that 
all nectar glands were originally protective in function. For 
many plants secrete large quantities of sweet fluid, which 
serves no such purpose. This argument is given by my father in 
his ** Effects of Cross and Self-Fertilisation ” (p. 402). In addi- 
tion to the facts there given in support of this view, a curious 
case described by Prof. H. Hoffmann may be mentioned 
( #< Ueber Honigthau,” 1876). He states that numerous large 
drops of sweetish fluid appeared on the under-surface of the young 
leaves of a camellia. He also alludes to a similar abnormal pro- 
duction of honey-dew on an ivy plant. 

In the case of introduced plants, we see how an already 
existing quality may, without any special course of development, 
become of vital importance to its possessor. Thus, Mr. Belt 
shows (“ Naturalist in Nicaragua,” p. 74) that the lime, Citrus 
limonum , is able to exist in a wild state, because its leaves are, 
from some unknown reason, distasteful to the leaf cutting ants ; 
whereas the orange, C. aurantium , and the citron, C. medico, 
can only survive with the help of man. 

Frit/ Muller concludes his letter with some curious facts on 
kindred subjects ; — 

“The extreme variability of the nectar-glands on the leaves 
of many plants, is a somewhat remarkable fact. Thus our 
Citharexylon has normally two large glands at the base of the 
leaves, but sometimes there is only one, and sometimes none at 
all; besides these there are small glands scattered over the 
surface of the leaf, the number of which varies from twenty to 
none. Similar variations occur in the nectar-glands of Alchornea 
trythrospermu m , and of a Xanthoxylon. It seems to me pro- 
bable that in all the cases at present known, these glands serve 
to attract protecting ants ; and I here agree with Delpino, 
although I do not hold with him that caterpillars are the chief 
enemies which are guarded against by Pheidole and Cremato- 
gaster ; but I think with Belt that these latter ants protect the 
plant against the leaf-cutting species. Indeed it is precisely 
those plants which are free from the attacks of ants that seem to 
be especially well fitted fur caterpillars. Thus the larvae of 
Gynaeria live on Cecropia pel tat a, those of Iipk alia nurniha on 
Alchornea erythrospermum . On the Cayien (?) whose leaves are 
furnished with nectar-glands, and are visited by protecting ants, 
the caterpillars of many species of Callidryas are found. Finally, 
as far as I know, all the larvae of the genus Heliconius feed on 
Passifiora. Moreover, the same relation holds in the case of 
plants protected in other ways, for instance, by stinging hairs or 
by poisonous sap. How numerous are the larva; found on the 
European stinging-nettle. In this country we find the cater- 
pillars of * Agcrooien * on the stinging Dalechampia ; and 
again those of some species of Danais on Asclepias, which is 
protected by its milky mice.” Francis Darwin 

Down, Beckenham, May 21 


Quartzite Implements at Brandon 

At the recent conference held by the Anthropological So- 
ciety on the present state of the question of the antiquity of 
man, the president, Mr. John Evans, referred to the finding of 
implements made of quartzite at Brandon, and remarked that as 
that rock did not exist in the neighbourhood excepting in the 
glacis! drift, the implements must have been made from pebbles 
obtained from the glacial beds, and were therefore of post-glacial 
This statement was made at the end of the meeting when 
were was no opportunity of replying to it, and as its effect must 
have been great, 1 shall be obliged if you will allow one who 
hwjves that none of the palaeolithic implements are of post- 
Khwaal manufacture to make some remarks upon it 
, g futt description of the implement-bearing deposits near 


Brandon I must refer to sit able paper by Mr. J. W. Flower in 
the twenty-fifth volume of the Quarterly Journal of the Geological 
Society. Gravel Hill, near Brandon, is an isolated bill rising to 
a height of 91 feet above the river, from which it is nearly a mile 
distant. It is covered with gravel which is mostly, and in some 
places entirely, composed of quartzite pebbles. Mr. Flower esti- 
mates that three-fourths of the whole are of quartzite. In this 
the gravel differs from that of other pits in the neighbourhood of 
Brandon, os for instance, that at BromhiU, which contains only 
one thirtieth part of quartzose pebbles. 

At Gravel Hill, along with some hundreds of flint implements, 
four made of quartzite, similar to that of the pebbles, have been 
found. All the implements are usually found at the bottom of 
the gravel, and occasionally lie on the chalk. On the supposi- 
tion that the quartzose pebbles, from which some of the imple- 
ments have been made, were brought by ice in the glacial period, 
some such succession of events as the following must have 
occurred. 1. Ice, from the north, carried thousands of quartzite 
stones and deposited them in immense abundance over a limited 
area. 2. Man afterwards made implements from some of them. 
3. The whole of the pebbles were rearranged and formed into 
beds of gravel with the implements at the bottom, whilst the 
distinctive character of the deposit was retained. 

This ingenious but complicated theory is not necessary, for 
quartzose boulders and pebbles are found in deposits much older 
than the glacial period not very far away from the locality, and 
may exist beneath the drift close to it It has long been known 
to geologists that there are many fragments of old crystalline 
rock in the upper greensand. They have been described by Mr. 
Bonney in his geology of Cambridge, and very fully by Messrs. 
Sollas and JukesBrowne, who state that fragments of gneiss, mica, 
and hornblende schists, talcose schists, granites, vein quartz, grits, 
quartzites, and slates are very numerous in this bed. It ranges 
northward from Cambridge, and is lost beneath the surface 
gravels and boulder clays, but it is not at all improbable that it 
may run along to the west of Brandon, and there contain even 
more quartzose fragments than in Cambridgeshire. 

I may remark in conclusion that Mr. Flower, in his descrip- 
tion, states, that lie is disposed with the French geologists, to 
ascribe the outspread of the gravels to some powerful cat a cl ysmal 
action, and that he does not know of any boulder clays in the 
course of the river from which such a mass of pebbles could have 
been derived. Thomas Belt 

Cornwall House, Ealing 


The Migration of the Swiss Miocene Flora 

^ With reference to the route the plants took which formed the 
European miocene flora, I should be glad to know why Dr. 
Unger considers it to have been from America to Europe. He 
says : “ There is more than one reason for thinking that the 
centre from which our liguite flora has sprung was far away 
from Europe— in the southern parts of the United States” 
( Jourtt . of Sot., iii, 17;. He thinks that the living flora of that 
part of America is the lineal descendant of that which gave 
rise, by aid of “ Atlantis,” to the Swiss miocene flora. But is 
enough known of the miocene flora of the United States to infer 
this? Prof. Heer says that the methods of comparison he em- 
ployed “ incontestably prove that Switzerland was inhabited by 
types now scattered over every part of the world {agreeing in 
that respect with the existing Arctic flora], but of which the ma- 
jority correspond with species of South U.S. of America ; the 
Mediterranean region of Europe ranks second ; Asia Minor, the 
Caucasus, and Japan third ; the Atlantic Isles fourth, and North 
Holland fifth” [Nat. Hist , Rev., 1862, p, 154, quoted by Oliver). 
Prof. Oliver and Sir Charles Lyell think that the route was by 
Japan, and not by the Atlantis ; but still (Sir Charles, at least) 
from America to Europe. Heer, in his " Primaeval World of 
Switzerland” (vol. i. p. 325, Eng. ed.), says the Glyplostrobts 
hderophyllus of Japan “has probably been derived from the 
tertiary species” [of Europe]. Similarly, in comparing the 
Taxodium distichum mioccttum with that of America, he ob- 
serves : 44 It is very interesting to find that the ancestors of the 
existing American swamp-cypresses were formerly spread over 
the whole of Europe, as far as 7 &° N. lat Again, of Sequoia 
Langsdorju, he observes : * 4 It probably formed a zone round the 
whom earth in high northern latitudes.” 

Instead, then, of regarding either Switzerland or the South 
UiS. as a 4 4 centre,” I would suggest that the miocene flora was 
uniformly spread over the whole of the regions bordering the 
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entire Arctic circle, just*# the Arctic flora is now ; Asia, Japan, 
and North-West America being then continuous j that as the 
climate became cooler in the pliocene epoch, it was driven 
southwards along every meridian, its descendants now existing ih 
the localities above mentioned. It will be seen that these form a 
belt all rcmnd the globe, roughly speaking, between the 30th and 
4061 parallels of latitude* Migration to some extent might have 
taken place along that belt, but the great migration I suggest 
was probably from north to south, and not from east to west, or 
trice verm* 

Hie above theory is simply an adaptation of that given by 
Dr. Hooker for a similar dispersion of the existing Arctic flora, 
winch replaced the temperate floras of Europe, Asia, and 
America; but which on the return of a temperate dimate 
retreated northwards as well as up temperate and even tropical 
mountains, perishing, however, in the low lands. 

George Henslow 

The Fertilisation of Orchids 

While botanising this spring in Portugal, I was struck with 
the fact that scarcely one of the orchids— species of Ophrys 
principally — that I had collected for my herbarium, or exa- 
mined in the held, seemed to be fertilised, for none presented 
the least indication of having had pollen applied to its stigmatic 
surface ; and I examined flowers in every stage of expansion, 
from the opening of the bud to the withered ana shrunk up floral 
envelopes. Each one, I remarked besides, contained its own 
pollinia, their candicles in their respective glands and in their 
natural position. I was so struck with this, that one day 
(March 31) I gathered and examined forty-five different flower- 
heads, and of all these only one was found to have pollen-grains 
on its stigma , and all, the fertilised one included, had their 

? ollinia intact. The locality was the Tapada d’Ajuda, or Royal 
ark, situated just outside the city walls of Lisbon, an inclosure 
containing many acres of land, clothed in spring with a rich 
flora, ana a favourite entomological hunting ground, teeming 
with Coleoptera, Hymenoptera, and the commoner Lepidoptera. 
Several of the orchids contained aphides, and a few harboured 
a species of small red ant. 

On April 21 1 again made similar observations, selecting the 
same place, as it was most accessible to me, and because several 
orchidese grew therein the greatest profusion. On this occasion 
I examined over thirty flowers— none of them the same as I had 
examined in March, for I had plucked these at the time, but 
there was not one that did not possess its pollinia, and, as on the 
previous occasion, none of them showed any appearance of 
having had pollen-grains in contact with their stigmas. 

Vet the Tapada, during the spring, produces these orchids by 
the thousand, vigorous, healthy, sweet-smelling plants, and in 
sunny days its air is perfectly alive with insect life, as I have 
said, of every kind. Henry O. Forres 

Old Hall, Higbgate, N." 


New Meteor Kadiant 

Tiff* “two remarkable meteors ” closely following each other, 
observed by Mr. Hope on May 13 (Nature, vol. xvi. p. 43), 
proceeded most probably from a shower in the small southern con- 
Btellaiion Crater. Your correspondent describes the point of first 
appearance as a little south of Arcturus. If this means about 
7* 5 nr 8* below that star, then the observed courses accord well 
with the centre indicated, which is apparently quite a new radiant. 
From the Italian catalogue of 7,512 meteor paths (observed by 
Schiaparelli, Dettza, ana others in 1872) whichl have lately 
been reducing, I found this shower at R.A. 170 0 , Dec. io° $. 
(near Crsieris) for May 3-15 from nine meteors. 

Ashley Down, Bristol, May 27 W, F, Denning 

OUR ASTRONOMICAL COLUMN 

Anthrlm’s Star dr i6yo.^The small star which is 
very dose to the position of this object, as determined 
from the observations ccmtaiii«d in I<moniuer , s “ Historic 
Celeste,” deserves to be closely watched, as there is more 
than a suspicion of its variation within narrow limits. 
Thus in August, 187a. it whs exactly equal to a star which 
fallow* it iz*s». ih R.A., 4V tothe north; while 1 ill 
November, 2874, it was as certainly faiptor by half a 
magnitude This small star precedes toe variable S. 


Vulpecute and is north of it 2' n"; two other 

small stars fotlow less than 2' from the parallel, 22*49, and 
30*6$, respectively. 

Prof. Schdnfeld found the place of Antoetm's star from 
the observations of Hevelius and Picard, 

R.A, !9%u 42m, 37s. N.1\D. 63° 2^3 for 1855*0. 

The place of the suspicious star alluded to above is, for 
the same epoch, 

R A. 19b. 41m. 43*5. N.P.D. 63° 2' 7''. 

It was meridionally observed at Greenwich in 1872. 

p' A rrest’s Comet.— -As yet we hear nothing of obser- 
vations of the short-period comet of D’Arrest, for which 
M. Leveau has worked so laboriously, with the view to 
facilitate its discovery at the present return. The inten- 
sity of light was at a maximum about May 22, but dimL 
nishes gradually during the summer. Nevertheless, early 
in August it is still of the same amount as when Prof. 
Schmidt discontinued his observations at Athens in 
December, 1870, at which time he stated he could have 
followed it longer but for the want of an ephemeris. 
Subjoined are the comet’s calculated positions during the 
absence of moonlight in the present month, for Paris 
noon 

R’ght North Polar Distance from 

Ascension. Distance. the Eaith. 

h. m. s. jo * 

June 7 1 iS 58 ... 85 26 2 ... 1*613 

9 1 25 14 ... 85 11 '8 ... — 

II I 31 27 ... 84 5 S*2 ... I *6l I 

*3 * 37 35 84 45*2 ^ “ 

15 1 43 40 ... 84 33*o ... 1*609 

17 1 49 41 84 21*5 ... — 

19 1 55 3$ ... 84 10*7 ... 1*607 

Though the comet will not arrive at its least distance 
from the earth during the present visit (1*396) until 
October 20, it passed its perihelion on May 10. The 
period of revolution is now 2,434 days, or 35J days longer 
than at its last appearance in 1870. 

The D’AngOS Com IT of 1784, — Perhaps no person 
who has been occupied in astronomical observation and 
calculation has obtained for himself, rightly or wrongly, a 
more unenviable notoriety than the Chevalier D’Angos, 
who, in the latter part of the eighteenth century, was 
possessed of a small observatory in the island of Malta. 
From the unusual character of some of his statements his 
name came to be associated with anything in the way of 
observation that appeared to be apocryphal, and we find 
not only Zach was in the habit of terming doubtful asser- 
tions “ Angosiades? but even PastorfF, who himself put 
upon record more than one suspicious statement, appeared 
to consider that he was establishing the good faith of an 
observation of a comet in transit across the sun’s disc by 
declaring that it was not an observation made “k la 
D’Angos.” We pass over on this occasion the reported 
observations by u’Angos in 1784 and 1798 of a comet or 
planet upon the sun, with the view to presenting the reader 
with a brief outline of the actual state of a case that has 
been open to still greater suspicion, viz., his observation 
and calculation of what appears in some of our catalogue* 
as the second comet of 1784 ; and we may be pardoned 
for bringing together here particulars which though pro* 
bably known to those who have access to a good astro* 
nomical library, are not so likely to be within toe cognkwnce 
of those who cannot command such a collection. Arid fur- 
ther, it is almost essential to bring toe main points in the 
case into one view, to enable toe reader to judge for him- 
self whether D’Angos is deserving of the opprobrium 
which has been cast upon him or mt ■ . 

Writing from Malta on ApriH 5, 1 7&4> D Attgos apprised 
Messier at Paris that he had discovered a comet m V«J* 
pecula on April u, and he inclosed two approximate 
positions observed on toe mornings of these day*-. He 
stated that toe comet era* very small, without tail, and 
with only “ a slight appearance of nebulosity.” Messier 
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did not receive this letter until May 14, when he sought 
in vain for the comet, Pingrd who wrote before any sus- 
picion had been raised with respect to D’Angos, attri- 
buted this to its having in the interval receded to too 
great a distance from the earth, or having attained too 
great south declination. It appears that Messier did not 
receive any further observations from Malta, but D’Angos 
some time afterwards communicated to him elements of 
the orbit, calculated by himself, and it was to be presumed 
with the aid of further positions. The observatory at 
Malta was burnt at a subsequent period, and the whole of 
the papers, &c., of D’Angos were stated to have fallen a 
prey to the flames, so that it was supposed in France that 
the observations were irrecoverably lost. Burckhardt had 
endeavoured by successive hypotheses to extract some 
idea of the nature of the orbit from the two rough observa- 
tions which he had received, and as his results differed 
widely from those of D’Angos, and even the elements of 
the latter did not represent these observations, Dclambre, 
at the instance of Burckhardt, wrote for further particu- 
lars. In reply, D’Angos stated that he had only saved 
from the fire his meteorological journal, in which, under 
date April 22, was mentioned an observation of the 
zodiacal light, without any reference to the comet, whence 
he concluded that on this date the latter was no longer 
visible. 

This assertion will appear a most extraordinary one 
when it is stated that so far from the observations being 
lost, they had appeared in a memoir drawn up by D’Angos 
himself, in a periodical conducted by Bernoulli and 
Hindenberg, entitled — Lcipziger Magazin /Ur reine und 
an gewandte Mathematik, Leipzig, 1786, where they were 
discovered by Oibers, as he mentions in a letter to Encke, 
inviting his discussion of them. Positions of the comet 
in longitude and latitude are there given for fourteen 
nights between April jo and May i, and they are followed 
by the elements of the orbit, which D’Angos says he had 
calculated from them. 

Zach in 1812 had suspected that the observations of 
the second comet of 1784 were imaginary, and had 
suggested that the orbit should be omitted from the cata- 
logues, but he adds as he had only great probabilities 
and moral, not mathematical, proofs to support his view, 
he did not insist upon it. To provoke an explanation, 
however, he states he had enveloped “ ce myst&re 
d’iniquitd w in a problem in voL iii. of his Cvrrespomtance 
A str on antique, where he printed a series of positions of a 
body, which he invited his readers to explain, and which 
puzzled Oibers and Bessel who failed, like others, to dis- 
cover Zach’s meaning. Burckhardt also on receiving 
intimation from Oibers of hi9 having brought to light 
what purported to be the observations of D’Angos, re- 
marked upon the importance attaching to the circum- 
stance, since it might lead to proof that they had been 
fabricated. 

It remains to describe in a future note or notes, the 
results of Encke’s investigation arid of later inquiries 
relative to the comet of D’Angos. 


PROF, SYLVESTER ON TEACHING AND 
“RESEARCHING* 

I N the address of Prof. Sylvester at the Johns Hopkins 
University, to which we have already referred, he 
spoke as follows on the above subject 

Let me take this opportunity of making my profession 
of faith on a subject much mooted at the present day, as 
to whether the highest prade of university appointments 
should be conferred with or without the condition of 
teaching annexed. 

X hesitate not to say that, in my opinion, the two 
functions of teaching and working in science should 
never be divorced. I believe that none are so well fitted 


to impart knowledge (if they will but recognise as existing, 
and take the necessary pains to acquire, the art of pre- 
sentation) as those who are engaged in reviewing its 
methods and extending its boundaries— and I am sure 
that there is no stimulus $0 advantageous to the original 
investigator as that which springs from contact with other 
minds and the necessity for going afresh to the founda- 
tions of his knowledge, which the work of teaching im- 
poses upon him. I look forward to the courses of 
lectures that I hope to deliver in succession within the 
walls of this university as marking the inauguration of a 
new era of productivity in my own scientific existence ; 
nor need I consider any subject too low (as it is some- 
times foolishly termed) for me to teach, when I remember 
to have seen the minutes of the conversation held between 
the delegates of the Convention, at the time of the French 
Revolution, and the illustrious Lagrange, the son of the 
pastry-cook of Turin, possibly the progenitor of the 
Marquis Lagrange, of turf celebrity (Citoyen Lagrange, 
as he is styled in the record), who, when asked what 
subject he would be willing to profess for the benefit of 
the community, answered meekly, W I will lecture on 
Arithmetic.” 

At this moment I happen to be engaged in a research 
of fascinating interest to myself, and which, if the day 
only responds to the promise of its dawn, will meet, I 
believe, a sympathetic response from the Professors of 
our divine Algebraical art wherever scattered through the 
world. 

These are things called Algebraical Forms. Prof. 
Cayley calls them Quantics. These are not, properly 
speaking, Geometrical Forms, although capable, to some 
extent, of being embodied in them, but rather schemes of 
processes, or of operations for forming, for calling into 
existence, as it were, algebraic quantities. 

To every such Quantic is associated an infinite variety 
of other forms that may be regarded as engendered from 
and floating, like an atmosphere, around it — but infinite in 
number as are these derived existences, these emanations 
from the parent form, it is found that tney admit of being 
obtained by composition, by mixture, so to say, of a 
certain limited number of fundamental forms, standard 
rays, as they might be termed in the Algebraic Spectrum 
of the Quantic to which they belong. And, as it is a 
leading pursuit of the Physicists of the present day to 
ascertain the fixed lines in the spectrum of every chemical 
substance, so it is the aim and object of a great school of 
mathematicians to make out the fundamental derived 
forms, the Covariants and Invariants, as they are called, 
of these Quantics. 

This is the kind of investigation in which I have, for the 
last month or two been immersed, and which I entertain 
great hopes of bringing to a successful issue. Why do I 
mention it here ? It is to illustrate my opinion as to the 
invaluable aid of teaching to the teacher, in throwing him 
back upon his own thoughts and leading him to evolve 
new results from ideas that would have otherwise re- 
mained passive or dormant in his mind. 

But for the persistence of a student of this University 
in urging upon me his desire to study with me the modern 
Algebra I should never have been led into this investiga- 
tion ; and the new facts and principles which I have dis- 
covered in regard to it (important facts, I believe,) would, 
so far as I am concerned, have remained still hidden in 
the womb of time. In vain I represented to this inquisi- 
tive student that he would do better to take up some other 
subject lying less off the beaten track of study, such as 
the higher parts of the Calculus or Elliptic Functions, or 
the theory of Substitutions, or 1 wot not what besides. 
He stuck with perfect respectfulness, but with invincible 
pertinacity, to his point. He would have the New 
Algebra (Heaven knows where he had heard about it, for 
it it almost unknown in this continent), that or nothing. 

I was obliged to yield, and what was the consequence? 
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In trying to throw light upon an obscure explanation In 
our textbook, ray brain took fire, I plunged with re- 
quickened zeal into a subject which 1 had for years 
abandoned, and found food for thoughts which have 
engaged ray attention for a considerable time past, and 
Wifi probably occupy all my powers of contemplation 
advantageously for several months to come. 


OUR INSECT FOES 

A N important conference was held at the Society of 
Arts on Tuesday afternoon on the subject of insects 
injurious to agriculture and methods of stamping them 
out. Its origin was a proposition by Mr. Andrew Murray 
(who has had the arrangement of the collection of eco- 
nomic entomology made by the Science and Art Depart- 
ment), which he laid before the Lord President of the 
Council. The proposition was printed by order of the 
president, and copies were sent to the agricultural socie- 
ties and chambers of agriculture of the country. After 
the proposition had been before them for two months and 
there was no indication of any notice being taken of it, it 
was arranged that a conference of delegates of agricultural 
societies should be held at the Society of Arts. The Duke 
of Buccleuch, K.G., took the chair, and there were present 
representatives of the Scottish, Cheshire, Warwick, Hamp- 
shire, and Banbury Chambers of Agriculture ; the Farmers’ 
Club, Dr. Maxwell Masters, representing the president of 
the Royal Society, Prof. Voelcker (chemist to the Royal 
Agricultural Society), Mr. Sewell Reed, M.P., &c. The 
conference was opened by a paper read by Mr. Murray. 

The paper commenced by assuming as an axiom that, 
besides the occasional great injury done by insects, by 
which whole districts are ravaged, a continual drain is 
constantly kept up by them, which constitutes a very 
perceptible percentage of deduction from the cultivators’ 
profits ; arid, further, that where this loss can be pre- 
vented at less cost than the loss it occasions, it should be 
prevented. 

It next maintained that, if we wish to rid a district or a 
country of an injurious insect, to be effective, any attempt 
to do so must be simultaneous and combined, for to what 
purpose would it be if one man cleared his farm if 
his neighbour did not clear his ; or if the one cleared 
his one year, and the other cleared his another? A 
central authority, therefore, is needed to secure united 
action. 

It next considered the various ways in which the insects 
injurious to agriculture might be extirpated. The first, 
the simplest, the most powerful, and the most efficient of 
these is county or district rotation of cropping. Fanners 
know well enough the advantage of a rotation of cropping 
(or its equivalent) on their own farms. By long-continued 
growth of the same crop on the same land the soil 
becomes exhausted of some of the elements necessary for 
the proper development of that kind of crop, and a change 
of crop brings other elements into use, and relaxes the 
demand upon those that have been too much drawn 
tpon. 

Exactly the converse of this takes place with regard to 
certain insects. The great majority of vegetable-feeding 
insects do not feed on all kinds of plants Indiscriminately 5 
most of them are restricted to one kind of plant, and if by 
cultivation of that plant its numbers are enormously in- 
creased, so will naturally be the number of the insects 
that feed upon it ; whSe, if we should cease to grow that 
plant, the number of the bisects would correspondingly 
diminish. Thus, for instance, if a district is almost 
entirely in pasture, there will be very few wheat-feeding 
insects in it, but if it is turned into a wheat country they 
will be myriads. If these number* reach such a pitch as 
to deteriorate the crops the remedy is plain. Change 
the rotation, and grow some other crop instead of wheat. 


Most of the wheat insects are only annuals. If they 
could be banished for one year they would be banished 
entirely, or until re-introduced. Now, if there were a 
controlling authority, what would be easier than to ray to 
the farmers, “ Gentlemen, in the common interest you 
will substitute barley for wheat in your next year’s rota- 
tion.” The insect, deprived of its proper nidus, must then 
either lay its eggs in an unsuitable place where they 
will perish, or have recourse to the pasture fields for 
Triticum rebens, or other suitable grasses. By this, of 
course, the fly would not be exterminated, but its numbers 
would be so reduced as to render it comparatively harm- 
less, at all events for a time, when, if it again reappeared 
in force, the same means of defence would be resorted to. 
Nay, it might be so arranged that two or more counties 
might brigade themselves together, so as to establish a 
permanent see-saw by which they should play into each 
other’s hands. But no single man can cany out such a 
rotation. He may try it upon his own fields, but they 
will be replenished continually from the fields of his 
neighbours, unless they at the same time are compelled 
to follow the same rotation. 

Mr. Murray then went over the various other means of 
extirpation — picking and burning infected plants, the 
collecting caterpillars, poisons, and (local remedies, in 
relation to which he drew attention to the destruction of 
what are called ticks and lice upon sheep. Everyone 
knows how readily such vermin can be communicated by 
contact or even proximity, and it does seem a very hard 
case that a man, who has kept his flock clean by taking 
proper precautions, should be liable to have them infected 
by a neighbouring neglected flock, by stray sheep, or even 
by sheep passing along the road. It is said that, cat ter is 
paribus , the difference in value between a sheep that has 
been kept clean for the season and one that has been 
worried by vermin will be 20 s. If that is so it is a 
wonder that sheep farmers have not long since clamoured 
for some supervision. 

At the conclusion of the paper the following resolution 
was put from the chair and carried :—** That thanks are 
due to the President and Lords of the Council for having 
brought the subject of insect damage under the con- 
sideration of the agricultural bodies of the kingdom.” 

Dr. Maxwell Masters moved the next resolution, and 
in doing so said he was charged to express the regret of 
the President of the Royal Society that he was unable to 
be present. He spoke of the great ignorance throughout 
the country on the subject of msect damage, and as an 
indication of the amount of damage done, said that half 
the time of the Scientific Committee of the Royal Horti- 
cultural Society was occupied with answering inquiries 
from all parts as to how to deal with insect foes. The 
resolution he moved was,—' “ That much of the loss occa- 
sioned by insects is preventible, and ought to be pre- 
vented.” This was seconded by Mr. Maclagan, and 
carried. # , ■ 

Mr. Mechi then moved— “ That it properly belongs to 
Government to provide the necessary means for protecting 
cultivators from this loss, as it is only by combined and 
simultaneous action over considerable districts that it can 
be effectually done, and Government alone possesses or 
can obtain the requisite means of enforcing such action." 

Both Mr. Mecni in moving it and Prof. Voelcker in 
seconding it, spoke of the want of knowledge throughout 
the country on the subject. Mr. Sewell Reed urged it was 
not a question for government but for agricultural socie- 
ties. The resolution was declared carried, though many 
hands were held up against it , , ‘ ' 

The last resolution was~*That the President ^dLords 
of the Council and the Agricultural Societies of 'the United 
Kingdom be informed of the opinion of this Conference, 
and urged to take the subject at once mto their considera- 
tion, with a view of prbvMtogaremedy ” which, after a 
long discussion, was carried 
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THE VOLCANOES OF ICELAND 

TOURING the past year the Danish Government de- 

JLy spatched the well-known geologist, Prof. Johnstrup, 
to Iceland, for the purpose of making a thorough scien- 
tific investigation of the scene of the receht volcanic dis- 
turbances. A short time since he laid before the Danish 
Parliament a report of his journey, with a brief account 
of the results so far obtained. The first part of the ex- 
pedition was devoted to the volcanoes in the Dyngju 
Mountains, encircling the valley of Askja, and was 
accompanied with many difficulties resulting from the 
conformation of the region and the prevalence of violent 
snow-storms. The mountains themselves are not of 
volcanic origin, but consist of basalt and . palagonite- 
breccia. In former times the Askja Valley was evidently 
much deeper than at present. Repeated flows of lava 
have gradually filled it up, and these Prof. Johnstrup be- 


lieves to have occurred within the historic period, although 
no mention of volcanic disturbances in this district is to 
be found in the annals of the island. Along the outet 
edge of the Dyngju Mountains are numerous craters, 
some of considerable sire, which have contributed most 
of the lava covering the plain of CTdadahrann to the ex- 
tent of sixty square geographical miles. Part of this 
enormous quantity of lava had its origin in the neigh- 
bouring volcano of Trdlladyngja. It is, however, sharply 
distinguished from the twisted, contorted, masses of the 
former, by its more regular character and smooth crusts. 
In the neighbourhood of the newly-formed craters the 
earth is covered to the distance of over a mile with the 
bright yellow pumice-stone ejected during the eruption of 
March 29, 1875. Most of the pieces are seven to eight 
inches in diameter ; many contained two to three cubic 
feet. In places where the pumice-stone is several 
feet in depth, it covers a layer of snow twenty-five 
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feet deep, which fell in the winter of 1874-1875, and 
has been protected from the effects of solar warmth by 
the feeble conductive power of the pumice-stone. It is 
fortunate for the land that the outbreak was of this nature, 
for from its lightness the pumice-stone can be easily 
removed from the surface of the country. The party 
examined the most northerly of the craters, which was 
300 feet wide and 150 feet deep. It was filled with steam, 
which was driven out with such force as to give rise to a 
most deafening roar. No solid matter, however, was 
borne along with the vapour. Not far from the crater an 
extensive depression in the valley of Askja has taken 
place, and the fresh surfaces of rock exposed thereby give 
a clear picture of the peculiar formation of the valley by 
successive deposits. It presents a remarkable similarity 
to the basalt and dolerite formations so prevalent in the 
mountain ranges of Iceland. Y 

The most surprising feature of these late eruptions was 
tne ejection of such enormous masses of pumice-stone, 
while no * a trace of a lava stream is to be found. A similar 


outbreak is not mentioned in the records of the island. 
On account also of the vast development of steam, which 
gave rise to the pumice-stone formation, they are without 
a parallel amongst volcanic phenomena. At present the 
craters are to be regarded as gigantic steam escape tubes, 
the activity of which will continue for an uncertain period, 
but with gradually decreasing intensity. As long as these 
safety valves remain open it is not probable that a repe- 
tition of the eruptions will occur in the immediate future. 

The volcanoes in Myvatns Oraefi were found to pre- 
sent entirely different characteristics. This barren plain 
is about thirty-five miles long and thirteen miles wide. 
Suddenly, on February 18, 1875* a volcano appeared in 
the centre. Four others appeared at subsequent dates, 
all of the craters falling into a straight line north and 
south. No eruptions have occurred here within historic 
times. The mass of lava which issued from these various 
craters is estimated at 10,000,000,000 cubic feet, eighteen 
times the amount supposed to have been emitted by 
Vesuvius in 1794 and 1855. The lava was basaltic and^. 
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viscous when emitted, and crystals of chloride of ammo* 
nium were found in the vicinity of the craters. Only 
slight traces of the volcanic action remain now, where 
warm air arises from the thicker layers of lava. 

Prof. John strap is engaged at present in the preparation 
of maps showing the successive deposits of lava from the 
older eruptions, as well as from the more recent. The 
Hlidar range, hitherto regarded as a palagonite formation, 
was found by him to consist of trachytic masses, a more 
ancient, and in Iceland rarer, formation than palagonite. 

I® connection with Prof. Johnstrup’s Report we may 
refer to Mr. Watts's interesting narrative of his journey 
across the Vatna JokulL 1 Mr. Watts’s name is already 
well known in connection with recent exploration in Ice- 
land. He has for long had a strong desire to cross the 
Vatna Jdkull, and at last succeeded. We infer- for his 
narrative is almost innocent of dates — that the feat took 
place in the summer of 187 5. The preparations made 
remind one of those necessary before setting out on an 
Arctic expedition, and the whole journey bore a strong 
resemblance to those sledge journeys we read of in con- 
nection with the recent polar expedition. There were 
sledges, tent, sleeping bag, pemmican, and similar stores ; 
frost-bites, snow-stOTms, and weary detentions for favour- 
able weather and ground. The Vatna jokull, we learn 
from Mr. Watts, is a vast accumulation of volcanoes, ice, 
and snow, covering an area of over 3,000 square miles in 
the south-east of Iceland. It is a plateau of from 4,000 
to 6,000 feet high, is surrounded on all sides by volcanic 
mountains, and gives birth to glaciers on various sides. 
On the south especially it seems to be advancing, and 
there the glacier may soon reach the sea and give 
birth to miniature icebergs. Mr. Watts crossed at 
the east side, and after suffering considerable hard- 
ships he and his party reached the farm of Grimstadr, 
in the north of Iceland. From here Mr. Watts returned 
southwards to the northern edge of the Vatna Jokull 
for the purpose of examining the Oskjagja, a huge and 
active crater on the south of the Askja, or Dyngjufjall, 
referred to by Prof. Johnstrup. Mr. Watts gives many 
interesting and important details concerning this moun- 
tain and the desolate country in its vicinity, covered 
with pumice dust and other products of eruption. 
Mr. Watts also visited the region around the Myvatn 
Lake, near which are the sulphur deposits which a 
company was started to work. After visiting one or two 
places on the north coast he returned to Reykjavik 
right Across the centre of the country. Notwithstanding 
the defects of style, the want of dates, and occasional 
vagueness, Mr. Watts’s narrative is a really valuable 
and interesting contribution to a knowledge of the 
physical geography of Iceland, and he has the honour to 
oe the first, so far as known, to have crossed the great 
Icelandic waste. 


THE ANTIQUITY OF MAN 

I N the number for May 24 we gave abstracts of the 
papers read by Professors Dawkins and Hughes, and 
Mr. Tidderoan at the Conference on the subject of the 
Antiquity of Man at the Anthropological Institute, and 
this week we give a report of the discussion which followed 
the reading of these papers, the remarks of the various 
speakers, we may state, having been revised by themselves. 

Prof. Busk wished to explain, before the discussion com- 
menced, the! circumstances connected with the interesting frag- 
ment of bone, for the determination of which he was personally 
responsible. This “ bone of contention ” was represented by the 
cast which he held in his hand. He was surprised that such a 
large superstructure had been raised upon that particular piece. 
It was merely a fragment, evidently 01 a fibula, one of the most 
Vitfdablc hones in the body. It was received by him, together 
with a huge collection of other remains from Mr. Tiddeman, 

&BL, * "Acres* the Vatna Jftkull ; or, Scenes in Iceland,* fey William Lord 
till?'** 1 * (London: Longmans and Co.) 


and for a long time remained an insoluble problem. At last, 
after many conjectural determinations by himself and other?, 
Mr. James Flower, the well-known articulator to the Royal Col- 
lege of Surgeons, discovered in the College a human fibula of 
unusual sire, and with which, as he pointed out, the Victoria 
Cave bone corresponded in many particulars. This determina- 
tion, with the reasons for it, and illustrated by figures, was pub- 
lished in the J<turn%l of the Institute. At the same time Mr. 
Busk was perfectly open to be convinced that it might be ursine. 
But although Prof. Boyd Dawkins had been good enough to 
show him bones of fossil bears of surprising siee, none of 
them quite came up to the one in question. Nor at Toulouse, 
where there is such an enormous collection of ursine remains, 
did Mr. Busk observe any of corresponding dimensions. He 
was himself still disposed to regard the specimen as a fragment 
of an abnormally large human fibula, but thought that at present 
it would be unsafe to build any strong conclusions upon it. 

Prof. Rolleston stated that in digging out a British skeleton 
he came upon a fibula standing vertically. They went on and 
he took out every bone with his own bands and they came to a 
skeleton, contracted in the ordinary British way, which was whole, 
minus that one fibula. A man is put into the ground with 
his flesh and bones all upon him, the flesh decays, the stones 
get upon him, the bones are loose and consequently the fibula 
gets disturbed. Even granting that the one before them was a 
human fibula he would lay less stress upon it than on any other 
bone. In the Gibraltar Cave series the fibulae, owing to their 
liability to displacement, were very often missing, lie did not 
in the least dispute the antiquity of the deposits in the Victoria 
Cave. With respect to the reindeer and the hippopotamus, they 
might judge something from what they saw in the life and in 
the flesh. He had seen the hippopotamus walking about in 
very cold weather in the Zoological Gardens seeming extremely 
comfortable, and the rhinoceros and reindeer the same. Mr. 
Evelyn, of Wotton, had kept reindeer alive for considerable 
period* in F.ngland. At the time of Julius Caesar the reindeer 
lived in Germany. At the present time the reindeer was the 
food of the tiger in the Isle of Saghalien, North of Japan. There 
the tiger, which has a black and thick fur, crosses the ice after 
the reindeer. The skull of a young hippopotamus was found in 
England, showing that the hippopotamus really did live here 
and breed here too. Hence, mammals were not good indicators 
of temperature. 

Prof. Frestwich referred to the observation of the president, that 
to consider the present subject thoroughly required the knowledge 
of the palaeontologist, the anthropologist, the archaeologist, and the 
geologist. He thought that it specially concerned the geologist 
with regard to the sequence of events. The palaeontological 
evidence hardly presented sufficient differences. We had to deal 
with the sequence of man from his first appearance in time geo- 
logically to the present period. He would confine himself to the 
evidence in the south of England and in the north of France. 
In the south of England it was particularly clear and decisive ; 
the datum line was distinct It was afforded by the deposit 
of the boulder day, which ranged as far south as London. That 
represented the glacial period. The post-glacial period he con- 
sidered to be subsequent to the period of the deposit of the 
boulder clay. Most of the discoveries made in this country have 
been made in the districts of the south which have been covered 
by the boulder clay, and it is in the drift ^d gravel of the valleys 
excavated in the boulder clay of those districts that the flint im- 
plements have been *0 largely found ; therefore he believed that 
in all that area man is of post-glacial age. If we got two levels 
on either side of a valley, so many feet above sea-level, with the 
boulder clay cut off on either side, then of course the (Ubris 
at the bottom of the valley would consist of gravel, and so on, 
derived from materials which had been formed by the destruction 
of the several strata which originally traversed that valley. The 
j materials so spread out were necessarily newer than the boulder 
clay ; consequently man in the valleys was post-glacial. # There 
were sometimes two or three successive levels of gravels in those 
valleys. If a valley was excavated to a certain depth, and a 
deposit was formed in which they could find no traces of the 
existence of man, whilst at another and deeper level flint imple- 
ments were found, then man was introduced in that place only 
when the valley was excavated to its greatest depth and the gravel 
was spread out on the site now nearly occupied by our present 
rivers. Unfortunately the mammalian remains of those nearly 
connected periods were so alike that it was impossible to deter- 
mine from the distinction of age. Bone caves were also found on 
the sides of vallejs and in districts where there was scarcely any 
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braider day, and we were then left to the paleontological evidence. 
>^tth regard to die possible correlation of other deposits found in 
tWiouth of England with the deposits which preceded the glacial 
peri>d in the north, there was evidence in both areas of the land 
havhg been inhabited previous to the boulder clay period by 
aninals which were likely to serve as the food of man. There 
was no & priori reason why man should not have existed before 
that period. Mich would have to depend upon that complete 
palaeontological evidence which possibly Mr, Tiddeman might 
nave at some futire' period to bring before them rather than 
upon geological position. He was disposed to consider with 
Mr. Twdeman tint the cave he was now investigating might be 
of pre-glacial age. He thought that the evidence ratner tended 
to show it was pre-glacial, but it was not conclusive. What 
might be decider upon that particular point roust, however, 
depend upon furtler research. Taking again the valley of the 
Thames, we fornd flint implements in terraces raised some 
twenty, thirty, or forty feet above the present level of the river. 
At Reculver we found such evidence of the existence of man 
in a gravel eight? feet high, but as we ascended the valley we 
found the flint implements confined to the lower levels. At 
Reading no flht implements or mammalians are found in the 
high-level gravd. So also in the neighbourhood of Oxford 
mammalian renains and implements are found in the low-level 
gravel but noite in the higher. Thus at the entrance of the 
Thames vallej near to France we find evidence of man in the 
later high-leve gravels, but roan had no\ then penetratedjinto the 
Upper Thames valley. It was evident that at the period that 
those higher zeriaces were deposited in the upper valley of the 
Thames as far down as Maidenhead, very cold conditions per- 
vaded, tbongl post-glacial to the boulder clay. In the neighbor- 
hood of Oxfori there have been found in this upper gravel boulders 
of several tois in weight which had been carried from a very 
long distance, and he had recently observed in the neighbourhood 
of Reading nme high-level gravel resting upon an ice-pitted 
surface of stff clay in which there was no calcareous matter, 
presenting tint sort of section (drawing it on the black board). 
A surface the size of that room was exposed. It seemed to him, 
however, tha with respect to pre-*glacial man there was an im- 
portant “su$>ense account ” now accumulating. In France an 
large series if observations had been made by competent 
observers, anl it would not do to ignore the points they had 
brought forward. He had some reason now to believe from his 
own observatons that there was evidence of man being pre- 
glacial even h the north of France. He also produced one 
specimen from the Red Crag which had been in his possession for 
many years. He could not answer for the labelling but only for 
the locality anl the condition of the bone, but from the peculiar 
way in whichit had been cut and then broken it bad all the 
appearance of having been artificially worked, but he should 
certainly only put it to a suspense account. With respect 
to one observaion of Prof. Dawkins, that the oldest implements 
were ruder thin the newer ones, he would remark that one 
cause why th< implements of Creswcll Cave were to rude 
was because ttey were made of quartzite, which could not be 
finished in the tame way asflmt. At Amiens the older high-level 
implements wee often more finished and finer than those of the 
low-level grave; 

Col. Lane lox wished to say a few words upon a point 
not yet touchei upon in any of the papers which had been 
read, viz , the means by which valley s had been eroded, and 
the time necesary to accomplish it The uniformitarian 
theory, by whi<h it was assumed that all the work of exca- 
vating valleys hid been performed by means of their rivers 
flowing under tie same conditions as at present, had been a 
good deal modifed of late years, and he thought he could add 
a few facts from personal observation tending to show that some 
modification of tie theory was necessary. With respect to the 
valley of the Sonme, there was evidence afforded by relics of 
the Roman mid bonze age found in the peat in the bottom of 
the valley, that tie river had not materially lowered its bed since 
those relics were ieposited, and therefore it must have taken an 
enormous time towork out the whole valley by means of a river 
which flowed witl the same eroding power as at present. The 
valley of the Sonme, however, was so comparatively narrow 
that it was possibfe the whole of it might have been eroded by 
*uch means, if sufficient time were allowed. But if it could be 
shown that the sane conditions prevailed in other very much 
larger valleys wh etfc the work to be done was much greater, that 
would afford fair presumptive evidence that the eroding force 
must have been gbater. He could mention one or two facts 


which showed that the Thames like the Somme had never shifted 
its bed since the bronze period. The first of these was that the 
river some way below Oxford, at the village of Dorchester, made 
a great bend ; the ground on one side was high, and on the 
other, in the space inclosed by the bend perfectly, flat and low ; 
there was an ancient intrenchment runniog across this low 
ground from bank to. bank, and converting the promontory 
formed by the bend of the river into a fortress. It had been 
ascertained by means of the relics, consisting of pottery, flints, 
bronze implements, &c. , associated with this intrenchment, that 
it was certainly as early as the bronze period, and perhaps 
earlier, no relic of Roman work having been found there, 
although Dorchester, close by, was a Roman station. The in- 
trenchment in order to serve its purpose must have rented its 
flanks on the river at the time it was made, and the fact of 
their resting on the banks at the present time, although they 
are only a foot or two in height, showed that the river had not 
shifted or lowered its bed since the bronze age. Other evidence 
giving the same results was found in the same river lower down. 
Between Richmond and Battersea the Thames makes three or 
four bends in the comparatively flat bottom of the valley which 
is here more than four miles wide. He had found flint im- 
plements of the drift type deposited in sedimentary sand and 
gravel at Acton eighty feet above the present river, the dis- 
covery of which was communicated by him to the Geological 
Society and published in their journal. The river then since 
these implements were deposited must not only have lowered 
its bed eighty feet, but, according to the uniformitarian theory, 
roust at each successive level have shifted its bed repeatedly so 
as to work out the valley here more than four miles wide. Yet 
bronze and stone implements have been found in considerable 
numbers in all the various b^nds of the present river dr edged 
up from the gravel at the bottom by the dredging machines 
that have been employed of late years, and proving that the 
river had neither lowered nor shifted its bed since the bronze 
period, but if anything it had risen since that time. Wa» it 
possible, he would submit, that at this rate of progress, if pro- 
gress it could be called, the erosion of the valley could be 
attributed to the present river flowing under the same conditions 
as at present ? But if, as believed by Prof. Boyd Dawkins and 
Mr. Tiddeman, man existed in these parts during the subsidence 
of the glacial epoch, that would account, he thought, for a much 
greater flow of water having passed down these valleys in palaeo- 
lithic times than was the case at present. In the valley of the 
Solent the same class of evidence was obtained. Mr. Evans had 
shown what a large amount of depression and erosion must have 
taken place in this valley since drift implements were deposited 
on the hill at Southampton. The valley of the Solent, from 
Portsdown to the Isle of Wight, is nine miles wide, and we have 
evidence in the Roman fortress at Porchester how little it has 
changed in modem times ; yet in the centre of this valley near 
Southsea common, Col. Fox had some years ago discovered 
a flint stition of the neolithic age, including celts, scrapers, and 
flakes in great abundance, the site of which was less than ten feet 
above the present high-water mark, showing that flint implements 
continued to be fabricated in the valley after land and water had as- 
sumed its present distribution. All these facts , he thought, favoured 
the opinion that powerful eroding forces must have been at work 
before that time. The very valuable papers which had been 
read treated only the geological aspects of the question, but as 
the President had observed there were ethnological and socio- 
logical problems to be solved, how long would it have required 
for the various races of man to diverge, and the earliest traces of 
culture to be evolved? He trusted that even if no other result 
came of the conference it would show that we had not yet 
exhausted the subject. 

Prof. A. IL Sayce bad to" confess that the evidence of 
language as regarded the antiquity of man was not so decisive 
as tnat of geology. Under certain conditions the vocabulary 
of a language changed rapidly, under other conditions it changed 
slowly. The grammar of a language may be said to change 
never, and its structure to change very rarely. If these con- 
clusions were applied to two or three of the principal families 
of speech, the results would be something like this : Take 
the Semitic class of languages; by means of the Assyrian 
monuments we are able to get back to 2000 n.c. for a starting 
point, when those languages were pretty much as they are to- 
day. Scarcely any of the structure, or grammar, or vocabulary 
has changed, but it is plain enough that they pre supposed 
several earlier stages of existence, and when compared with the,; 
grammar of the old Egyptian there was a time when the p*rcnjfeO 



NATURE 


108 


language seem to have been the parent also of the old Egyptian. 
But in order to allow lor the changes that had taken place 
in the structure .of the Semitic languages, and the struc- 
ture of the Egyptian language, we must assume a very 
reat period of time. With regard to the Aryan family, the 
liferent dialects could be traced back to the parent speech 
spoken in some part of Western Asia. That parent language 
coeld be restored by comparison with the later languages and 
dialects. In all points that parent speech was as fully developed 
as Sanscrit, or Greek, or Latin, the people who spoke it were 
hi an advanced stage of civilisation, and the language itself was 
in a highly advanced condition. When the grammatical details 
of the language were analysed, it became quite plain that it was 
the product of a long series of successive stages of growth. Take 
another language, the old language of Chaldea. The earliest 
monuments that contained that language were between 3000 and 
2000 b . c . On these monuments the language .appeared in a 
stage of the most utter decline and decay. Therefore there was 
evidence of a language which had behind it a long and undeter- 
mined past. If, as several scholars believed, that language 
belonged to the Ural-Altaic famiJy, in order to get back to a period 
when those languages were one and the same, they must suppose 
an enormous period of time. There was another consideration 
connected with the evidence of language. It would seem that 
most languages, whatever their present structure might be, were 
at one time in a condition similar -to that of the Esquimaux 
language at the present time, that is to say, a time when as yet 
the single word is not distinguished from the sentence as an 
independent unit, but forms part of the sentence in which it is 
embodied. In the case of languages so highly developed as, 
say, the Aryan languages, in order to get back to a time when 
those languages were in a condition similar to the present con- 
dition of the Esquimaux language, they must allow not hundreds 
but thousands of years. Those were the conclusions to which 
the present investigations of language would appear to point 

Mr, T. K. Callard, referring to the outline of the head of a 
horse, drawn upon a bone represented as belonging to the palaeo- 
lithic age, found in association with extinct animals, said they 
had always been led to think that palaeolithic man was a rude 
savage who could only chip his flint implement, but who could 
not smooth it (that would indicate the neolithic period), but 
they were now getting evidence of a different character. They j 
had heard of a bone needle being found in the cave-earth, which 
at once suggested a step in civilisation, as men did not make 
bone needles unless they intended to use them, and that would 
lead their thoughts to a paleolithic tailor. In that very cave 
were found traces of a no mean artist, for not one man in three 
at the present time could make a sketch like that of the horse. 

It struck him that that Royal Academician of the paleolithic age 
had for his model a horse with his mane dipped \ which indicated 
another stage of civilisation. Were they justified in saying that 
because the remains of mammoth and woolly rhinoceros were 
found in close proximity to the remains of man, therefore man 
lived at such a remote period ? He was inclined to think that 
it proved not so much the antiquity of man, as that the ex- 
tinct mammalia were more modern than they are supposed to 
be. The works of man being found with the remains of the 
extinct mammalia, tells nothing of the period of man’s existence, 
unless it is also proved when the mammalia referred to became 
extinct ; of this there was no proof adduced, And therefore, to his 
mind, the argument for man’s antiquity based on the contempo- 
raneity of man and the extinct mammalia has not been sustained. 

Mr. Harrison said the palaeolithic character of the flint imple- 
ments found at Cissbury in connection with the remains of exist- 
ing fauna, including goat and pig, showed that the form and 
finish of prehistoric tools and weapons were not of themselves a 
safe criterion of age. Though the earliest implements would 
necessarily have been the rudest, the converse was by no means 
true. There were doubtless art-centres in early timet, as there 
are now, and CissbttTy would not appear to have been one of 
them, bat rather belonged to the far larger class of village manu- 
factories. Some of the pits, he wished to say as the result of 
personal observation, may have been opened but a short j>eriod 
before our era. Their age does not directly affect the question 
of (he antiquity of man in this country, which depends for its 
solution on geological facts. 

The President, Mr. Evans, in summing up/ said the ques- 
tions principally discussed were — In the first place were they 
to assign any implement found in this country to a pre-glacial 
^or inter-glacial period? or must they restrict them to a post- 
facial period? Some of the implements found in the river 
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gravels were made from stones derived from glacial drfr 
and were therefore clearly post-glacial The characterise 
forms of the implements gave a guide by which they miaht 
fairly argue that others of a similar character belonged append - 
mately to the same date. Some implements were very per. 
sistent in their type ; but if in a certain part of England post- 
glacial implements were found associated with a certain fauna, 
and in another part the same forms of implements were ftund 
alone, these also would appear to be post-glacial. There were 
certain distinctions to be pointed out in cave-deposits. In the 
cave described by Prof. Dawkins there were a succession of beds, 
and he thought it was in the upper beds of mere recent date that 
the relics of the tailor and the artist were founl Looking at the 
enormous lapse of time comprised in the palseolthic period, which 
was evidenced by the amount of time requisie for the erosion 
of river valleys, he thought they would eveitually be able to 
establish some chronology. If they could forn any idea of the 
amount of time requisite for the excavation oi a valley such as 
the valley of the Thames, they could approxiuutely estimate the 
antiquity of man in this country, but for the la& 2,500 years the 
variation of the river bed and its level were pnctically nothing, 
and therefore they were entirely at a loss witlout falling back 
on some hypothesis as to variations in the climate. It was diffi- 
cult to say with certainty whether the implenents discovered 
abroad in reputed mlocene and pliocene beds viere of necessity 
worked by the hand of man, and whether they hid in ail cases 
been found under the circumstances which wers attributed to 
them. With regard to the other deposits by uhich the early 
existence of man had been traced, such as the slull alluded to 
by Prof, Rolleston, if it was found with a highly-inished spear- 
head, he (ihe speaker) could not regard it as of phislocene date. 
The evidence of cut bones was by no means satisfactory. Some 
of those incisions were probably induced by mtural causes. 
Some present might remember a pair of horns o an Irish elk 
which by mere pressure were eml>edded in each other. Still, 
all such evidence should be carefully collected, and it would 
become to a certain extent accumulative. The question as to 
the distinction between the glacial period in he South of 
England and that of the North was of very greet importance. 
If geologists carried back the early appearance d man in this 
country to a time but little removed from the glacid period, they 
might safely infer that he must have existed in Hhcr parts of 
Europe at a much earlier period. 

As this interesting discussion could not veil be post- 
poned, and as the time at the disposal of the Conference 
was necessarily brief, it now only remained or the three 
principals to reply to any objections that nuy have been 
raised to their statements and arguments. 

Prof, ho yd Dawkins said that the first pont to be con- 
sidered was the antiquity of man in the Yictoia Cave, based 
upon a small fragment of fibula, and two fragnents of goat’s 
bones which presented the appearance of haring been cut. 
The fibula seemed to him to be ursine rather tian human, and 
in size came within a very little (two-tenths of an inch) of the 
circumference of one of Ur ms spehms from Lore re. With 
regard to the goat's bones, he shared the opinio® of Mr. Davies, 
of the British Museum, that they are not fossl, but recent, in 
other words, he did not believe that they wee originally im- 
bedded in the stratum containing the remains o the hyaenas, but 
were derived from an upper stratum of post-Xoman age in the 
cave, in which they are exceedingly abundant. The goat hitherto 
has not been found in any pleistocene strata inthis country or m 
France, all the repeated cases of its occurreme turning out on 
examination to be the result of the mixing af two suites of 
animal remains, the one pleistocene, and the other historic or 
pre- historic. This is very generally done by he workmen, and 
this was probably the case in the Victoria Core. But if these 
equivocal data be assumed to prove that manwas living in «*i» 
district while hyaenas occupied the cave, tie evidence is still 
unsatisfactory as to their pre- or post-glacial age. The hyaena 
stratum itself appeared to him, while the explorations were 
under his direction, not to be of clearly deined pre- or inter- 
glacial age } and bis doubts as to this pain were, be believed, 
shared by Prof. Hughes. He further remaked f that the rern- 
deer found in the hy»na stratum bad beet omitted from Mr. 
Tidderoan’s list of species. The rudeness © the paleolithic im- 
plements in the Cressweii owes from the bwer strata as com- 
pared with the more highly finished ones found above them, 
seemed to him to imply a progress in the arts in that district. 
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A prit>ri % the more highly finished should succeed the ruder 
, implements, although of course many cbm of their being mixed 
together were on record. Into the other avenues of discussion 
he would forbear to enter. • . d 

Prof* Hughes, in reply, said, that he wished the subject had 
been divided, so that they might have considered separately the 
different parts of the evidence and the different sources of error 
w bich had still to be eliminated. For instance, be thought it 
would be very well if they could have an exhibition of, and dis- 
cussion on, the various ways in which nature breaks, cuts, and 
otherwise marks bone and stone as well as of various ruder forms 
known to be the result of human agency, so as to get clearer 
ideas as to what might really be taken as evidence of design. He 
pointed out that the measure of the antiquity of the deposits con- 
taining the remains of man depended chiefly upon tne time it 
would take to bring about certain geographical changes, either 
assuming that surrounding conditions had practically remained 
the same, or allowing for such differences as must have occurred, 
and of which we can estimate the effect. Applying this, while 
he agreed with Col. Lane Fox’s remarks on the slow rate of 
waste of the Thames valley, he felt that we must make a very 
considerable allowance for the probability that during the period 
from the bronze age to our own man had interfered far more 
with the free course of the river than during all previous time. 
Nature might also entirely change the rate of waste in such a 
case by a gentle upheaval or depression causing the more rapid 
or slower cutting back of the stream. With regard to the exist- 
ence of depressions in non- calcareous strata he thought we could 
detect two ways in which they were formed. One by the forcing 
out of the plastic material all round the mass of gravel or day 
thrown on it, and another when the gravel worked down into the 
puddled surface of a clay, the softer portions of which oozed up 
between the sinking stones. In all the cases which had come 
under his observation in which such phenomena occurred above 
palaeolithic beds, the last appeared to be the explanation, as 
also in most cases where it was the only evidence for the more 
southerly extension of glacial phenomena. 

With regard to the Victoria Cave, he thought that the evidence 
was as yet decidedly ©gainst the pre-glacial age of any of the 
deposits containing even a suspicion of man. He believed that 
the deposits along the sides and in the side chambers of a lime- 
stone cave were frequently newer than those in the main cave, 
as the carbonated water, being thrown off the clay, must work 
the aides down* Whatever might be the age of the boulder clay 
on the floor at the mouth of the cave, he believed that the thin 
layer which occurred in the talus had fallen out of a pipe of which 
there were plenty in the limestone above, and that this clayey 
bank had ponded back the flood-waters and caused the accumu- 
lation of mud in the talus inside and the formation of the lami- 
nated clay, 

Mr. Tiddemau 1 had thought it unnecessary on this occasion to 
call attention to geological minutiae at the cave mouth, but as Prof. 
Hughes had raised the question of the age of the boulder clay there 
he was bound to follow him. Prof. Hughes said the boulder clay 
fell from the cliff at a time long subsequent to the date when 
the bones were deposited, but in drawing his section he had 
omitted a very important feature. They had to dig through 
twenty feet of talus before they came to the boulder clay, at the 
back of which was the hyaena bed ; that represented a very con- 
siderable lapse of time since the boulders were deposited there. 
If the boulder clay fell at a subsequent period how was it that it 
was at the base of all the talus and not mixed up with it. If it 
fell before the talus began to form it might practically be con- 
sidered of glacial age. As regards the reindeer in the lower bed, 
only one very doubtful specimen had been found since he had 
had charge of the excavations. The chief matter to be considered 
was whether this fauna which had been found in Europe and in 
England with human handiwork, occurred at a time which could 
be corrected with certain great physical events. All the facts 
which lie had noticed seemed to harmonise with the idea that 
there had been in England two well-marked glacial periods, and 
these both prior to the much lesser event of the upper boulder 
clay of Lancashire. For instance, the boulder* made into im- 
plements which Prof. Hughes had referred to in Pontnewydd 
Cave, need not have belonged to the latest glaciation of that 

KolUraton’g experience, but m the Victoria Cave itwould have 
. * *h*t**ct of Mr, Ttddsman'a paper, p. 70, Urn 40, 

gUtSal b* ; line 44, tktn post-glacial should he post- 


great difficulty. If it were soft mud it might have a chance of 
getting down, but if it were modem other modem things would 
go down with it unless it had a start [Prof. Kolleston said it 
was pointed at both ends] Mr. Tiddeman did not think these 
was a possibility of its working its way down. There were large 
blocks of stone and beds of stalagmite which had to be blasted 
in getting down to it He hoped geologists would bear in mind 
as new facts cropped up, the suggestion that we had had two 
glacial periods, 

THE GREENWICH OBSERVATORY REP0R7 

'T'HE Report of the Astronomer- Royal at the annual visitation 
* on Saturday contained nothing extraordinary with respect to 
the ordinary work of the Observatory. With reference to ex- 
traneous work, there are one or two points worthy of notice. 

First, as regards the operations for the transit of Venus, the 
Astronomer- Royal reports as follows 

The computing staff under Capt. Tupman has by degrees been 
reduced to two junior computers within the Observatory ; and 
one or two computers external to the Observatory, who are em- 
ployed cm large groups of systematic calculations, for which 
they are remunerated by tariff. The principal part of the calcu- 
lations remaining at the last report was that applying to the de- 
termination of the geographical longitudes of fundamental 
stations. At the moment of my writing, the last of these (the 
longitude of Observatory Bay, Kerguelen) is not absolutely 
finished j but I trust that it will be so before my presentation of 
this report ; and then I shall be in position to offer the first 
determination of correction to parallax from eye-observations of 
the transit 

The method of determining the geographical longitude of the 
principal station in each group by vertical transits of the moon 
has been found very successful at Honolulu and Rodriguez. For 
stations in high south latitude, horizontal transits are preferable ; 
for Kerguelen, as I bave mentioned, the work is not quite com- 
pleted. (It will be remembered that the longitude of Mokattam, 
the principal Egyptian station, was determined by telegraph.) 
The corrections to the moon’s tabular places have been deter- 
mined with much care from meridional observations at the prin 
cipal European observatories. 

The differences of longitude, or the relations of dock-times, 
within the groups of stations, are ascertained. 

These calculations must be followed by the preparation of the 
factors of errors of various dements. Little progress is made in 
these 5 the work will not be heavy. 

No further advance is made in the photographic reductions. 
The work is large, but it is simple, and will not be oppressive. 

Second, as regards the numerical lunar theory 

In the algebraical theory an alteration has been made, by the 
substitution of the equation of radial forces for the equation of 
vis viva. Nearly all the numbers had been computed, and the 
additional numerical operation was small 

The numerical calculations of the factors of symbolical varia- 
tions are advancing ; and the computations of the perturbing 
side of the equations, with due attention to the terms requiring 
extension of decimals, are in progress. 

The numerical errors to which I alluded in the last report are 
corrected ; and 1 do not think that any systematic error now 
remains. 

With the view of preserving, against the ordinary chances of 
destruction or abonoonment, a work which is already one of 
considerable magnitude, 1 have prepared and have printed as 
Appendix to the Greenwich Observations (with additional copies 
as for a separate work) the ordinary equations of lunar disturb- 
ance, the novel theory of symbolical variations, and the numerical 
developments of the quantities on the first side of the equations. 
The last of these will ultimately requite some additions for the 
terms whose magnitude is increased (in algebraical develop- 
ment). 

The work is perhaps somewhat larger than I anticipated, and 
the regularity of its progress has been disturbed by very frequent 
interruptions of my own attention, occasioned chiefly by annoying 
occupations on the transit of Venus. I trust that it will in future 
go on in a more orderly and more rapid way* 

, Sir George Airy concludes his report with the following general 

remarks x— 

The subject which, I think, must first present itself to the 
mind of anyone who has traced the history of the observatory is 
the increase in the number and the fulness of our occupations. 



HO 


NATURE 


\Jnne y, t&yy 


Of these one in particular (altazimuth-observation* of the 
moon) hats originated with myself ; others, from the suggestions 
of the Board of Visitors, or from the obvious demands of the 
scientific world. 

This increase is felt even in our buildings and grounds ; every 
comer of every room is or will shortly be occupied ; and the 
form of the ground almost forbids extension. 

Use printing of the steps of the reductions of observations 
(which originated with myself more than forty years ago) natu- 
rally increased the labour within the observatory, as well as the 
expense* without it. This printing, however, must never be 
abandonee!. But there is another part, of which the policy still 
appears to me somewhat doubtful, namely, the printing#*# extenso 
of every figure of original observations, it being remarked that 
the originals or extracts are always open to astronomers. I 
brought the question of suppressing these l>eforc the Board of 
Visitors many years ago ; but the opinions of astronomers (1 cite 
in particular the honoured name of M. Biot and that of Mr. 
Johnson) were so strongly adverse to it, that I laid aside all 
further thoughts of it ; and I do not even now profess to enter- 
tain a decided opinion. 

The three points, however, to which 1 have alluded (the 
extent of scientific occupations, the enlargement of buildings, 
and the amount of printing) must before long engage the atten- 
tion of the Visitors. 


RECENT RESEARCHES AMONG THE LOWER 
SARCODE ORGANISMS 

r T'HE customary annual address on the occasion of the anni- 
A versary of the Linnean Society was, on Wednesday, the 
24th May, delivered by the President, Prof. Allman, F.R.S. In 
continuation of his last year's summary of the progress in this 
department of biology, he dwelt upon the important additions to 
our knowledge of these organisms, due to the investigations of 
Archer in our own country and of Hertwig and Lesser, Franz 
Eilhard Schulte, and Greeff in Germany. 

The discovery of many new monothaUmic Rhizopods of fresh 
water and the important additions made by the British and Ger- 
man investigators to our knowledge of their protoplasmic bodies 
were brought in review before the meeting. These mono- 
thalamic forms may be divided in accordance with the nature of 
their pseudopodia ; in some these processes being short, thick, 
and finger-shaped {lobosa) ; in others long, slim, and filiform 
(, Fiiifera ). The former were illustrated by Hyalosphenia , with 
its smooth, transparent shell, and by QaadruUt , wiih beautifully 
sculptured shell ; and the latter by Gromia, with its very long 
filiform reticulated pseudopodia ; and by Microgromia socialise 
which has the curious habit of forming colonies by the associa- 
tion of numerous individuals, which become united to one 
another by the mutual fusion of their pseudopodia. The remark- 
able form of reproduction discovered by Hertwig in Mkrogromia 
was also described. Hertwig had shown that m this Rhizopod 
the protoplasm divides by spontaneous fission into two segments, 
one of which remains in the shell, while the other force* Us way 
out, assumes an oval shape, develops, instead of pseudopodia, 
two vibratile flagella, and becomes a free-swimming flagellate 
Zoospore, capable of ultimate development into the form of the 
adult. The very interesting discovery by Haeckel, that the con- 
tents of the so-called ** yellow cells” of the Radiolaria become 
of a deep violet colour under the action of iodine, and are there- 
fore mainly composed of starch, was also referred to among 
recent additions to our knowledge of the lower organisms. An 
account was then given of the remarkable and very significant 
researches of Messrs. Dallmger and Dry&dale among the so- 
called “ Monads,” — microscopic organisms which become deve- 
loped in petrifying solutions of organic matter, and which, in their 
ordinary and apparently adult state swim about by the aid of vibra- 
tUe flagella. These laborious and trustworthy investigators have 
shown that the flagellate monads may acquire an amoeboid con- 
dition and move about by the aid of pseudopodia ; that two such 
amoeboid forms when they come in contact with one another 
become instantly blended together at the point of contact, that 
this blending becomes more and more intimate until the two 
individuals become completely fused together, when their mingled 
protoplasm assumes the form of a spherical sac filled with par- 
tides of immeasurable minuteness. These particles are germs 
destined for the reproduction of the individual Their form can 
be demonstrated only by the highest powd» of the microscope $ 
and by following them by means of a mm4ifti*th of an inch 


object glass, Messrs. Daliinger and Drysdale were enabled to 
trace their gradual development into the form of the adult. They 
further proved the remarkable nnd unexpected feet that these 
minute germs may be subjected to a temperature of from a$8 F. 
to 300° F. without losing their vitality and power of develop- 
ment, a fact of vast significance in its bearing on experiments 
connected with the question of spontaneous generation. Finally 
attention was drawn to the quite recent discovery of Hertwig 
andF. E. Schulze of a nucleus in the Foraminifera. By this 
discovery the true systematic position can now be assigned to 
the F oraminifera, which must accordingly be removed from the 
region of Cytodes or non- nucleated protoplasm masses (to which 
they had been hitherto relegated), and placed on a much higher 
stage in the great division of the Rhizopoda, Resting on these 
facts F. E. Schulze has attempted to represent by the aid of a 
genealogical tree the mutual affinities and derivation from one 
another of the various members of the Rhizopoda. The base of 
the tree where its stem is as yet undivided, consists of the primi- 
tive forms— mere non-nucleated Cytodes represented by Haeckels 
Monera ( Protogenes , Protameba t &c.). From these by the dif- 
ferentiation of a nucleus in their protoplasm are evolved the 
nucleated forms ( Amaba , fresh-water Monothalamia, Foramim- 
fera, Heliozoa, &c.) which constitute the sub-divisions into which 
the stem branches off. These repeat the various modifications 
of pseudopodia (Lobose, Filiform, &c. ) which had already existed 
in the primitive forms, and which they thus derive by inheritance 
from their non-nucleated progenitors. Finally through the branch 
of the Heliozoa we are conducted to the ultimate twigs formed 
by the families of the Radiolaria, in which we find not only 
nuclei but a “ central capsule ” indicating the highest grade of 
differentiation attained by any member of the group. 


THE NORWEGIAN DEEP-SEA EXPEDITION 

T*HE Norwegian Deep-Sea Expedition will have started 
■** irom Bergen on its second summer cruise in the steamer 
Birr ingen. It has been decided by the proper authorities that the 
expedition, like last year's, shall be commanded by Capt. Wille 
with Lieut. Petersen as first officer. The scientific staff of the 
expedition is also the same as the previous year with the exception 
of the chemist, whose post is this year filled by Herr H. Tornuv 

The following is the approved plan of the expedition of the 
present year. 

The equipment of the vessel and the determination of its 
magnetic constants were to be completed by June I, In 
studying the temperature in the deep sea over the banks off 
the We*t Coast, it has become evident that accurate observations 
are wanting in the Norwegian Rende. In order to obtain these 
the vessel will go from Bergen direct to sea, and following the 
bottom of the Rende, take accurate observations there. Farther 
to the north several of last year’s observations may also be 
verified. 

The first proper field of work is the Norwegian coast banks to 
the north of Ramdalen. From existing observations it Is 
probable that the ** Havbro,” where the bank sinks toward 
the depths of the Polar Sea, and where the ice-cold water begins 
at the bottom, lies at least twenty-five geographical miles from the 
coast Between Rceat and the point off Ramdalen, where the 
expedition last year found a depth of about sixty fathoms with a 
rocky bottom ten miles from land, it is considered probable that 
there runt a more or Jess continuous ridge of rock. 

The position and characteristics of tae u Havbro ” and the 
supposed ridge form main points in the examination of the 
banks. This goes on by forming cross-sections perpendicular to 
the coast. The sections, like last year's, are to be at a distance 
of twelve or thirteen geographical miles asunder. Their inner 
boundary is to be the outermost line of the special hydrographical 
survey. Their outer boundary is where the temperature at the 
bottom of the sea is •— 1° C , or thereby. In each’section besides 
the observation of the temperature at each sounding, at ‘least 
three other series of observations are required, one at the inner 
boundary, one at the u Havbro,” at it* timer edge, and one at 
the outer limit of the section. The number of soundings will 
depen 3 on the bottom being found more or Ms# even h* the work 
goes on. 

In order to leave as much time al postible for work in the 
depths of the Polar Sea, and at Jan Mayen and the Greenland 
ice, there will be carried on, with the survey of the bunks, 
the examination of the Uii^JluSrfe region to a depth of 1,000 
fathoms in every third crow-section, Jf circumstances permit 
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several other back-sections may also be extended to this depth. 
While working in this region it will be proper to call at Bodoe. 

A series of observations of temperature made in West Fiord 
with the newest deep-water thermometers will be carried out 
both during the voyage northwards in June and during the 
return voyagein August, In order to examine the abnormal state 
of things found there in the summer of 1875, the minimum tem- 
perature being at a depth of seventy fathoms. As the zoological 
surveys in West Fiord have hitherto only embraced the fauna of 
the coast, the opportunity will be sought to be utilised for zoolo- 
gical work in this fiord at a greater distance from land. 

Magnetic absolute observations will be carried out at Rcest, 
where circumstances, from Lieut. Petersen’s observations in 
1875, appear favourable, and where the most projecting point is 
found for comparison with the proposed observations on the 
Greenland ice. 

In the course of June it is supposed, with average weather, 
and with the experience gained last year, that the survey of the 
banks and of tne Umbellularta Region according to this plan 
will have reached the latitude of Tromsce. 

The expedition will in the end of June or beginning of July, 
be equipped for a cruise to the westward, going first along the 
line Andce, Jan Mayen, surveying it and its neighbourhood on 
both sides. Round the north-east end of Jan Mayen as a centre, 
several series of soundings are to be taken towards the north-east, 
the north, and the north-west. For in that neighbourhood 
where the outermost mountain of the Iceland volcanic region 
is supposed to be, the bottom appears to sink very rapidly 
towards the deep sea in the directions named. 

Provided Jan Mayen can be reached, it is proposed to land on 
it for the purpose of undertaking an examination of its geo- 
graphy, geology, hydrography, zoology, botany, &c. It is also 
intended to make a survey of the sea on the west and south sides 
of Jan Mayen, for there is ground for supposing that Jan 
Mayen is connected with Iceland by a sub-oceanic ridge. 

In order to examine the phenomena at the boundary between 
the warm surface current from the Atlantic and the cold polar 
current in the Greenland sea, the Greenland ice north-west of Jan 
Mayen will be visited. When the examination of a part of the 
Greenland ice is completed the course will be taken to a point 
about midway between Iceland and Jan Mayen, and the cross- 
section is to be examined from this point in the diiectlon of 
Ranen with the view of discovering and exploring the supposed 
sub-oceanic ridge. When this cross-section is worked out to the 
Norwegian Umbellularia region, previously examined, the expe- 
dition will sail to Tromsce to carry on work to the northward, 
if time permit. 

As July is supposed to be devoted to the Jan Mayen cruise, 
the first half of August will be employed in a survey of the 
banks, the “ Havbro,” and part of the Polar Sea between Nor- 
way and South Spitsbergen. The eastern limit will be the line 
North Cape, Bear Island, South Cape. The latter half of 
August wui be devoted to the return voyage to Bergen and 
dismantling. The scientific work will be carried out mainly in 
the same way as in 1876. In the zoological work, along with 
the use of the dredge, the trawl, and the swab, special weight 
is laid on the use of nets in the intermediate depths and fishing 
on the banks. On Jan Mayen the capture of birds ought to 
be an object of importance, and on the Greenland ice possibly 
seal and bear-hunting, See 

In taking soundings the form and extent of the banks is to be 
determined, and the way in which the bottom falls off from 
these to the greatest depths of the polar sea. It is of funda- 
mental importance for understanding the orography and geology 
of tins sea and the neighbouring land and for the distribution of 
animal life, whether the bottom falls off towards the deep sea 
with an even slope or in terraces and escarpments with plateaus 
lying between. The position and number of the soundings is 
therefore to be determined with this view. 

The measurements of the temperature in the deep sea are to 
be earned out to the extent necessary for a certain determination 
of the isotherms m the deep water of the cross-sections. It is 
also to be kept in view that the points in the cross-sections 
may be used for longitudinal sections. The newest deep-sea' 
thermometers are to be used as frequently as possible, along with 
those employed last year. 

At every sounding a specimen of water U to be taken from the 
bottmn, and at chosen places at intermediate depths. The 
*£ecific gravity of all specimens is to be ascertained. At 
every sounding, also, specimens [of the bottom are to be taken 
f ha preserved for future examination, which is alio to be done 


with the material of the bottom brought up by the dredge and 
trawl. 

The chemical wot k (is to be carried on mainly as last year. 
The specific gravity of the surface-water is to be determined 
once or twice a day, and oftener at places where the state of the 
current or other circumstances render it desirable. Observa- 
tions of the currents in the sea are to be carried out where cir- 
cumstances make it desirable, and the weather permits. 

Magnetic observations are to be carried out on board at sea, 
special weight being laid on obtaining declination observations. 
Absolute determinations are to be carried out at Roest, and on 
the Greenland ice, besides the determination of the ship’s mag- 
netic constants at Husce, and elsewhere where possible. 

A geological survey is to be made of Jan Mayen, if a landing 
there is possible, to the extent circumstances may permit. It 
would be of great interest to carry out astronomical deter- 
minations of geographical position, topographical and hydro- 
graphical surveys on Jan Mayen. A determination of geo- 
graphical position at Roest, in connection with the magnetic 
observations, is also desirable, as the place is not connected with 
the trigonometrical net 

Botanical observations and collections are to be carrried out 
on Jan Mayen to the greatest possible extent. 

The meteorological observations on board are to be carried 
out in all essential points as in 1876. H. Mohn. 


NOTES 

Among those on whom honours were conferred on the occa- 
sion of Her Majesty’s birthday, was Dr. J. D. Hooker, Presi- 
dent of the Royal Society and Director of the Royal Gardens, 
Kew. Dr. Hooker has been made a K.C.S.I, 

The twenty sixth annual meeting of the American Associa- 
tion for the Advancement of Science commences at Nashville on 
August 29. Our own association meets at Plymouth this year 
on August 1 5, under the presidency of Prof. Allen Thomson, of 
Glasgow. 

We have received the programme of an Anthropological Ex- 
hibition to be held in connection with the Paris International 
Exhibition of 1878, under the superintendence of the Paris 
Anthropological Society. That Society has nominated a large 
Commission to organise the exhibition, with Prof, de Quatrefages 
as president M. Krant2 has placed at the disposal of the Society 
a spacious and fine position in the central pavilion of the 
Trocadero Palace. The Commission makes a warm appeal to 
all interested in the progress of the anthropological sciences, both 
in France and abroad. It wishes to prepare a complete in- 
ventory of the present state of these sciences. The following are 
the classes under which the exhibition will be arranged : — 1. 
Crania and bones, mummies, and specimens relating to the com- 
parative anatomy of the human races ; 2, Instruments, methods 
of education ; 3. Prehistoric and ethnological collections ; 4. 
Photographs, paintings and drawings, sculpture, and modelling ; 
5. Geographical maps and tables relating to ethnology, prehis- 
toric archaeology, linguistic, demography, medical geography, 
&c. ; 6. Books, journals, brochures. In order to facilitate the 
work of collection and arrangement, the Commission has ap- 
pointed the following members to superintend the special depart 
ments named : — Dr. Broca, x, rue des Saints- Peres, for what 
concerns Anthropological Societies ; Dr. de Ranse, 4, place St. 
Michel, Anthropological Instruction; Dr. Topinard, 97, rue 
Rennes, General Anthropology and Craniology ; M. Gabriel de 
Mortillet, Chateau de St Germain-en-Laye (Seine-et-Oise), Pre- 
historic Archaeology and Anthropology ; M. Girard de Rialle, 
64, rue de Clichy, Ethnography of Europe; M. Abel Hove- 
lacque, 35, rue de 1 ’ University Linguistic Anthropology; Dr, 
Durnu, 16, rue de la Tour-d’ Auvergne, Bibliography; Dr. 
Bertillon, 20, rue Monsieurde-Prince, Demography, or the 
Statistical Study of Population, and Medical Geography ; M. 
Louis Leguay, 3, rue de la Sainte-Chapelle, for all concerning 
the general management and arrangements. Each of the gentle- 
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men named should be communicated with in relation to all con- 
cerning his special department. The programme is a very 
inviting one, and if successfully carried out the result must be 
highly interesting and valuable. We hope British anthropolo- 
gists will do all in their power to help the Commission to carry 
out their aims. 

The Maritime and Piscatorial Exhibition, which was opened 
at the Aquarium on Monday, contains a large collection of 
stuffed river fish— the largest collection, probably, ever brought 
together. Fourteen angling clubs, and many private indi- 
viduals, have sent contributions. The Prince of Wales has also 
lent his collection of Indian fish obtained during his tour, and 
there is also a collection from the Indian Museum. As the 
exhibition includes, among other things, all subjects connected 
with fishing, there is a good show of fishing-tackle, and with 
them a fine set of flies. Those by Mr. Ogden Smith are quite 
works of art. Messrs. Sotheran and Co. have, at considerable 
trouble, made a collection of books on fish and pisciculture, 
which deserves attention. 

A Hungarian prelate, the Archbishop Louis of Ilaynald, 
has constructed an astronomical observatory at his own expense 
at Kalocsa, lat. 46° 31', long. 16 0 32'. Among the instruments 
are a Browning telescope, a small (4-inch) Merz refractor, and a 
Cooke transit instrument. The arrangement of the new observa- 
tory is superintended by M. de Konkoly, already known as having 
built on his own property, O-Gyalla, a welt-fumished observa- 
tory. We may add that the Archbishop of Ilaynald has already 
devoted considerable sums to botanical researches. 

The conversazione of the Society of Arts is fixed to take place 
at the South Kensington Museum, on Wednesday, June 27. 

The Commission appointed by the U.S. Government to 
examine Capt. Howgate’s proposal for the establishment of an 
exploring colony within 400 miles of the North Pole recommend 
that 50,000 dollars be granted for the purpose. 

At the meeting of the Zoological Society of France on June 1, 
M. Perier, Professor of Conchology at the Paris Museum, explained 
that the number of specimens was far too large to be properly exhi- 
bited in the galleries, and that consequently it had been resolved 
to exhibit only specimens of each genus, and to have the type s 
of species arranged systematically in drawers. Each species is 
to be entered in an alphabetical and systematic catalogue, so 
carefully compiled that the information it contains may be got 
at instantly. Any visitor wanting to inspect a particular species 
will have only to make an application to the galleries for con- 
chology* The work is immense, but it is supposed that in ten 
years it will be completed. 

The French Society of * ( Amis des Sciences, ” instituted twelve 
years ago for distributing pensions to the families of deceased 
men of science or to savants themselves when incapacitated by 
old age, has held its anniversary meeting under the presidency 
of Prof. Berthelot. The report was read by M. Pasteur. It 
shows that the assets of the Society amount to 19,000 /. The 
sum spent in pensions was 1,200/. last year. An Hogt of M. 
Charles Salute Claire Deville was read by M. Fouquier, his 
successor as professor at the College de France. 

We have received the yearly report for 1876-7 of the new 
Scientific Club of Vienna, and its perusal is well calculated to 
fill a cultured Londoner of moderate means with envy. For an 
entry money of five florins and a yearly contribution (payable 
quarterly 1) of sixteen florins all the advantages of a good London 
dub can be obtained combined with those of the Royal Institu- 
tion The club possesses a spacious building with lecture-halls, 
reading and conversation -rooms for smokers and non-smokers, 
writing-rooms, refreshment-rooms, splendid library all the best 


journals of every kind from all parts of the world. During rile 
greater part of the year there are scientific and other lectures, 
entertainments and receptions, excursions during summer, and it 
is contemplated to publish a weekly journal connected with the 
affairs of the club. The members, numbering already upwards 
of 500, belong to all classes of society atd to all professions, 
their only bond of union being a desire for cultured intercourse. 
The only institution in London at all approaching to this Vienna 
dub is the modest German Athenaeum. 

Under the care of Dr. P. P. C. Ilock there has been pub- 
lished in German a catalogue raisonni of zoological works and 
papers that have appeared in the Netherlands during 1875-6. 
There are in all eighty-seven titles. The title is “ Die Zoologie 
in den Niederlanden,” and the publishers are K. J. Brill, of 
Leiden, and C. F. Winter, Leipzig. 

Intelligence received at New York, June 1, from the 
Sandwich Islands announces that simultaneously with the earth- 
quake at Iquique, Peru, a tidal wave struck the group of islands 
on May 10, between 4 and 5 a. m. The sea suddenly receded 
and returned with great violence in a wave sixteen feet high, 
which entered the harbour at Hilo, and swept away the wharves 
and storehouses in the front part of the town. All the houses 
at Waiakin within 100 yards of the shore were destroyed. Five 
persons were drowned ; many were picked up in the harbour. 
The earthquake undulations continued during the day, the differ- 
ence between the highest and lowest water-mark varying from 
three feet to thirty-six feet in various parts of the islands. Cocoa- 
nut {sic, but probably Molokai) island fwas entirely submerged, 
and the hospital at that place was swept away. A fresh eruption 
of the Kilauea volcano commenced simultaneously with this 
oceanic disturbance. The same earthquake wave was also felt 
all along the Mexican Pacific Coast. Late'pnrticularc announce 
that great devastation and loss of life were caused by the tidal 
wave which swept the Peruviau coast. Six hundred persons are 
reported to have perished. 

In connection with the above the following is of interest -A 
Press despatch from Washington, of May 12, states that Assistant- 
George Davidson telegraphs to C. P. Patterson, Superintendent 
of the Coast Survey, in relation to the earthquake waves registered 
in the tide-gauge at Fort Point, at the entrance of San Francisco 
Harbour, to the following effect : — u Sharp earthquake waves 
commenced on Thursday, May 10, at 6.18 a m., five rises and 
falls of 9 in. in So minutes ; then nine maxima or crests 48 
minutes apart, with secondary maxima, the largest of which were 
15m.; then six sharp rises of 14 in. each to irregular broken 
crests one hour apart j then to 5 a.m. Friday, double maxima 
as at the commencement, the largest rise being 18 in. From 
5,20 A.M. Friday, to 1 . 15 P.M., irregular maxima , then a sudden 
fall of 16 in., and action, continuing until 5 P.M. No well- 
defined maximum of action, but exhibitions of markedly different 
character. It may be stated that the earthquake wave of the 
great earthquake in Japan some years ago was twenty- three 
minutes in traversing the Pacific to San Francisco.* 1 

On Monday afternoon, about 3.30, a tornado partially 
destroyed Mount Carmel, a flourishing town of 3,000 inha- 
bitants on the Wabash River, South-Eastern Illinois* It struck 
the town on the southern quarter and passed north, destroying 
almost everything in its path. Three churches, two newspaper 
offices, two schools, the Court-house, and *20 buildings were 
demolished. The ruins caught fire, bomiagulmott till midnight 
before the flames were extinguished. Many persons were killed 
or injured. 

On the rote in Parliament 1 m* Thariday to complete the sum 
of 14,569/. for the Patent Often. Dr. Play&ir remarked that 
while the Government derived a revenue of 180,000/. from the in* 
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ventors of this country, it made them s very insignificant return* 
Only about 2,000/. was spent upon a Patent Museum, The Patent 
Museum at South Kensington was very inferior to the correspond- 
ing institutions in France and America, and if we had such a 
museum at all it ought to be a good one, and such as would 
promote invention. He wished to ask whether the Government 
had bought or rented a large building for the purposes of an 
efficient Patent Museum ? Mr. W. H. Smith explained that the 
space intended for the Patent Museum at South Kensington had 
been taken up by the collection of scientific apparatus, but that 
the Government still intended to arrange for a suitable exhi- 
bition of inventions. 


A note has been circulated in German papers, warning parents 
against the use of india-rubber toys manufactured in France and 
sold largely on the north of the Rhine. They were said to be 
poisonous owing to a certain quantity of oxide of zinc which 
was mixed with vulcanised india-rubber. The French Minister 
of Agriculture and Commerce ordered an inquiry to be made by 
the Council for Public Health, and the result is a declaration 
that these objects are quite harmless. 


According to recent news received by M. Sidoroff as to the 
mammoth discovered in Siberia, the carcass was found in the gold- 
bearing sands of a gold-washing on the river Kundola, at a depth 
of five metres. The flesh was very soft and of a light red colour 
when freshly dug out, but soon hardened, becoming like a white 
clay. It seems to be much impregnated with lime. The digging 
out of the whole body will be very difficult because of the access 
of water. M. PoIyakofT has already left St. Petersburg for the 
excavation of the body. 

A Tashkent telegram, dated May 10, announces that the 
Russian embassy, sent last spring to Kurl, has made a thorough 
survey of the route it followed, together with numerous baro- 
metrical measurements of heights. Capt. Kuropatkin and the 
naturalist M. WUken, have explored the lake Bastan-nor and 
the route to Karashar, twenty- seven miles east of Kurl, whilst 
Lieut. Senorguroff has explored and surveyed the route from 
Aksu to Karakol, following the Babel pass. 

At the last meeting, May 16, of the Russian Geographical 
Society, it was agreed to postpone the exploration of the Angara 
river until next year, whilst the exploration of the water-parting 
between the Obi and the Yenisaei will be made during this sum- 
mer. Besides, M. Sonirnof undertakes a tour in Russia for 
maguetical measurements. 

We learn from the Gardeners' Chroncle that Prof, Boulger, 
ihe Professor of Natural History at die Royal Agricultural Col- 
lege, Cirencester, is preparing a “ Flora " of Gloucestershire, 
and will be glad of any information as to rare species, locali- 
ties, &c- 


A Committee has been formed having for its object the 
presentation of a testimonial to Mr. F. W. Wilson, whose con- 
nection with the Crystal Palace, after twenty -five years* service, 
as just terminated. During die past quarter of a century Mr. 
Wilson, by his genial disposition, obliging manners, and 
thoroughly sealous efforts to promote and successfully carry out 
the various interesting natural history and other exhibitions held 
at the Crystal Palace, has earned the respect both of his col- 
leagues and the general public 

Ovk Paris correspondent writes .- We were present at the 
Alliance Electric Works to witness an experiment on the 

pt" i c " , i in '! i e ht - wWch we h »<l ***** in operation at the 
Phystad Society, and which was recently described in Natum. 
*ne Kiihntkorf machine was fed by a wore powerful primary 
current given out by an Alliance electro- motor of three-horse 
power- The bar 6f caolin, ignited by induction- spark, w as eight 


centimetres long, and fully equal to eight gas-burners. At the 
same time three so-called electric candles were in operation, 
each of them giving about forty gas-burners, and fully equat to 
five caolin lights. Consequently not less than twenty-five lights 
could be fed at once in separate parts of the same building or at 
any distance. The light is admirable for its constancy and dura- 
tion ; tbe quantity of caolin destroyed ia quite insignificant-— no 
more than 1 mm. per hour j the thickness of the caolin plate or 
bar used is not more than 4 millimetres. The electric candles 
are formed, as is known, by two graphite bars separated by a 
caolin bar. It was proved that the agitation of tbe candlestick 
produces no interruption of the current. Consequently a single 
Alliance-work machine can feed the three lights required by the 
regulations for steamers. The graphite pencils are consumed at 
the rate of eight centimetres per hour, which is a difficulty ; but 
it is expected that any length required may be supplied by means 
of a proper clock-work. Experiments were tried on the came 
day at the Palais de 1* Industrie for the purpose of illuminating 
the exhibition of pictures with electric light. Tbe ordinary 
Gramme machines were set into operation. The light was found 
steady, but the effect was not quite favourable artistically. It is 
expected that with the system of light division, an improvement 
may be effected. The experiments were made in order to test 
whether electric light may be utilised on the occasion of the 
forthcoming International Exhibition. 

In connection with the above we may state that the experi- 
ment with Jablochkoff’s electric light at the West India Docks 
on Tuesday night, was not quite successful, owing to some part 
of the apparatus going wrong. The experiment is, however, we 
believe, to be repeated. 

The destruction of agricultural and garden produce by tbe 
systematic attacks of insects is yearly becoming more and more 
serious. The gravity of this subject has been felt of late years 
not only by the growers of food crops themselves, but by scien- 
tific men, especially entomologists, and it is therefore wrh satis- 
faction we notice that some steps have been taken to obtain 
accurate records of the habits and conditions most favourable to 
the development and increase of certain well-known insects that 
devastate our crops. A little pamphlet called "Notes for 
Observations of Injurious Insects ” has recently been issued by 
Mr. T. P. Newman, of 32, Botolph Lane, E.C. In these notes 
the necessity of such observations is pointed out, not only on 
scientific grounds, but also with a view to diminish the yearly 
losses of food crops to the country. The “ Notes ” are illustrated 
with woodcuts of many well-known insect depredators as a guide 
to their identity, and a ruled sheet is furnished for entering the 
records and any remarks that may appear desirable. These, as 
well as the Notes themselves, are to be obtained free on 
application to the printer, as above, and any information required 
will be furnished by the Rev. T. A, Preston, the Green, Marl- 
borough* or by Mr, E. A. Fitch, Maldon, Essex. 

Mk.. Oscar Browing, in lecturing on Friday evening last at 
the Royal Institution on the history of education, drew attention 
to the science of teaching being in advance of the art. He 
urged that, like medicine, pa-dogogics should be made a science 
of observation on results obtained. Teachers should inter- 
change experiences on results as well as on theory. 

The additions to the Zoological Society’s Gardens during the 
past week include a Mesopotamian Fallow Deer (Cenms mesapo* 
temicus), an African Leopard (A&V jtordus), a Cheetah (Fefis 
;*6a r a) from South Africa, a Humboldt’s Lagothrix (La got hr ix 
htm&oldti) from South America, deposited ; a Prevost’s 
Squirrel (Souths fmresti) from Malacca, purchased ; a Black- 
backed Jackal (Cants meseweles) from South Africa, presented 
by the Earl of Guildford. 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

CAMBlftfDOE, May 30. — The Sheepshanks Astronomical 
Exhibition has been adjudged to John Edward Aloysios 
Stfggall, scholar of Trinity College 

The twenty-second annua! report of the Botanic Garden 
Syndicate has been issued. It is stated that during the past year 
much attention has been paid to the labelling of the arranged 
trees, shrubs, and herbaceous plants in the open ground, and it 
is believed that they all, or nearly all, are correctly and legibly 
named* There has not been time, without neglecting other im- 
portant work, to name with similar completeness the plants 
scattered in the belt It is believed that very few of the plants 
in the houses are without names, although a few duplicate 
specimens may be in that condition. About 1,700 new labels 
have been written. The culture of the plants is such as to give 
satisfaction to the syndicate. About X70 species of herbaceous 
plants have been raised from seed to supply the places of those 
which have died. Among the presents acknowledged are packets 
of seeds from the Indian Botanic Gardens, from Baron F. v. 
Mueller, and five large ferns from Australia from the last* men- 
tioned gentleman. 

Oxford. — At the ensuing commemoration the honorary degree 
of D.C.L. will be conferred upon Mr. J. Evans, the distin- 
guished antiquary ; Dr. Harold Browne, the Bishop of Win- 
chester ; and Lord Coleridge. It is probable that degrees will 
be conferred on certain other distinguished persons, whose 
names, however, it would be premature to announce at present. 

On November 23 next there will be an election to a Bracken- 
bury Natural Science Scholarship at Baiiiol College, worth 8 o 1 . 
a year, tenable during residence for four years, open to all such 
candidates as shall not have exceeded eight terms from matricu- 
lation. Papers will be set in (i) Mechanical Philosophy and 
Physics, (2) Chemistry, (3) Physiology ; but candidates will not 
be expected to offer in more than two of these. 

Durham. — The University Mathematical Scholarship lias 
been awarded to Mr. F. W. Sanderson, Hatfield Hall. 

The Universities Bill.— The attempt was made twice on 
Monday in the House of Commons to get a clause inserted in 
the Universities Bill abolishing Clerical Fellowships. As might 
have been expected, the attempt Tailed, though in the case of 
Mr. Goschen's motion by a very narrow majority-only 9. 

Universities and National Life. — The following forcible 
remarks on universities and national life occur in the address of 
Prof. Sylvester at the Johns Hopkins University, to which we 
have already referred : — “ The mention of Germany brings to 
my mind the importance of universities to the maintenance or 
development of a national spirit in the countries in which they 
are fostered and carried on with an animus free from local or 
sectarian prejudices. I think that there can be little doubt that 
the greatest fact in modem history, the consolidation of the Ger- 
man empire, the resurrection of the German people, is mainly 
to be attributed to the feeling of brotherhood and the spirit of 
nationality kept alive in those ganglions of thought, those cen- 
tres of intellectual activity, the German universities. It is the 
university professors who have made German unity a possibility, 
and 1 cannot but deplore the unpatriotic short-sightedness of 
those in my own country who, until so late a period, have 
Struggled, and still covertly struggle, to make our universities in 
England not the representatives of the universal English mind, 
but the monopoly of a party and the appanage .of a sect.” 


SCIENTIFIC SERIALS 

American Journal oj Science and Arts, May — On vortex 
line* to liquids, by J. Trowbridge.— An account of the di»- 
coverie* toVemoBt -Geology of the Rev. Augustus Wing, by 
J. D. Dan*.— Notes on the history of Htlianlktu tuberoau, the 
so-called Jerusalem artichoke, byj. H. Trumbull and Asa Gray. 
—A new investigation of one of the laws of friction, by A. S. 
Kimball. — Examination of American colambic acid minerals, by 
J. Lawrence Smith.— On the sensitiveness to light of various salts 
of silver, by M, Carey Lea. 

Pomndorff'e Annaim dcr Pkyuh und Ckcmte t No. 3. — On 
the cohesion of salt solutions, by G* Quincke. —On the theory of 
stationary electric flow in corvid surfaces, by A* Topers— On 
normal magnetisation, by M. Petruschefisky. —On the tempe- 


5 * 5 * M 1 * «WKh*ettog Wire of a galvanic current, by M. 
S trrtn U;— Remarks on a statement of F. Kohlrausch on thermo- 
electricity, by M. Clausius.— On the galvanic resistance of haloid 
compounds, by M, Lena. — On the dynamical significance of the 
quantities occurring la the mechanical theory of heat, by M, 
S«ly. — On a paradox of the mechanical theory of beat, by m! 
Ritter. -—Researches on the movements of radiating and irradi- 
ated bodies (concluded), by M. ZoBner.— On the connection 
between absorption and dispersion, by M. Ketteler— On the 
neutral combs of the Holtz machine, by M, Riess, -—Galvanic 
dipping battery for elements with two liquids, by M. Hertz. 

Reale Istituto Lombardo di Sciense e LeiUre. Rendiconti, 
vol x. fcse. iv. y.vh Observations on Borrell/s comet, by M. 
Schiaparelli.— Ditto by P, Secchi. — On a singular congenital and 
lipomatous pigmentary alteration, by M. Scarenzio.— Contribu- 
tion to the study of Addison’s disease, by M. ValsuanL— ; New 
barometric formula for the measurement of altitudes, and the 
reduction of barometric heights to the sea-level, by M. GraasL— 
General method of obtaining diagrams of the motion of a point, 
by M. Padelletti — On algebraic differential equations of the first 
order and first degree, by M. Pincherle.— On some questions of 
electrostatics, by M. BeltramL — On some unpublished letters 
from Lagrange to Euler, by M. Schiaparelli.*— Origin and 
anatomy of intestinal diverticula, and their application in prac- 
tical surgery, by M. Sangalli. — On a new species of Dochmius 
( Dockmius balsa mi), by MM. Parana and Grasii. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 31.—“ On the Amplitude of Sound- 
Waves,” by Lord Rayleigh, M.A., F.R.S. 

Scarcely any attempts have been made, so far as I am aware, 
to measure the actual amplitude of sound-bearing wave#, and 
indeed the problem is one of considerable difficulty. Even if the 
measurement could be effected, the result would have reference 
only to the waves actually experimented upon, and would be of 
no great value in the absence of some means of defining the in- 
tensity of the corresponding sound. It is bad policy, however, 
to despise quantitative estimates because they are rough, and iu 
the present case it is for many reasons desirable to have a general 
idea of the magnitudes of the quantities with which we have to 
deal. Now it is evident that a superior limit to the amplitude of 
waves giving an audible sound may be arrived at from a know- 
ledge of the energy which must be expended in a given time in 
order to generate them, and of the extent of surface over which 
the waves so generated are spread at the time of hearing. An 
estimate founded on these data will necessarily be too high, both 
because sound-waves must suffer some dissipation in their pro- 
gress, and also because a part, and in some cases a large part, 
of the energy expended never takes the form of sound-waves at 
all. 

The source of sound in my experiment was a whistle, mounted 
oa a Wolfs bottle, In connection with which was a syphon 
manometer, for the purpose of measuring the pressure of wind. 
This apparatus was blown from the lungs through an india- 
rubber tube, and with a little practice there was no difficulty in 
maintaining a sufficiently constant blast of the requisite duration. 
The most suitable pressure was determined by preliminary trials, 
and was measured by a column of water 9| centimetres high. 

The first point to be determined was the distance from the 
source to which the sound remained clearly audible. The experi- 
ment was tried in the middle of a fine still winter’s day, and It 
was ascertained that the whistle was heard without effort at a 
distance of 820 metres. In order to guard against any effect of 
wind, the precaution was taken of repeating the observation with 
the direction of propagation reversed* but without any difference 
being observable. 

The only remaining datum necessary for the ca lc ula t i o n is the 
quantity of air which passes through the whistle in a given time. 
Ibis was determined by a laboratory experiment. The india- 
rubber tube was put into connection with the interior of a rather 
huge bell* glass open at the bottom, and thfcwas pressed gradually 
down into a large vessel of water in such a man ner th atjthe 
man o met er indicated a steady pressure of 9i centimetres. The 
capacity of the bell-glass was 00 <mbic centimetres, and it 
was found that the supply of air was sufficient to lari 26I seconds 
of time. The consumption of air was therefore 196 cubic centi- 
metres per second* 
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In working out the remit it will be most convenient to use 
onristently the C. G. S. r/ficm. On thu system of measure- 
ment the meisore employed was 9 * * degrees per square 
centfmetre/and therefore the work expended per second in gene- 
ratios the waves was 196 X 94 X 981 ergs. Now the mechanical 
value of a series of progressive waves Is the same as the kinetic 
enerev of the whole mass of air concerned, supposed to be 
moving with the maximum velocity of vibration (v) ; so that, if 

5 denote* the area of the wave- front considered , a be the velocity 
of sound, and p be the density of air, the mechanical value of 
the waves passing in a unit of time it expressed by J S . a. p.zfi, 
in which the numerical value of a is about 34» 100, and that of p 
about *0013. In the present application S is the area of the 
surface of a hemisphere* whose mdtus is 82,000 centimetres ; and. 
thus* if the whole energy of the escaping air were convened 
into sound, and there were no dissipation on the way, the value 
of v at the distance of 82,000 centimetres would be given by the 
equation- 
s' 2X 196 X 94 X 98 1 ___ 

v ~ 2ir(8aooo) # X 34100 X 001 3 f 

whence 

v =: *0014 centimetres per second. 

This result does not require a knowledge of the pitch of the 
sound. If the period be r, the relation between the maximum 
excursion x and the maximum velocity v is 

x ~ vr 

2 r 

In the present case the note of the whistle was / iv , with a fre- 
quency of about 2730. Hence 

xm , 

2* X 2730 

or the amplitude of the aerial particles was less than a ten 
millionth of a centimetre. 

I am inclined to think that on a still night a sound of this 
pitch, whose amplitude is only a hundred millionth of a centi- 
metre, would still be audible. 

Linnean Society, May 24. — Annual General Meeting.— 
Prof. Allman, F.R.S., president, in the chair.— The Senior 
Secretary (Mr. Currey) read his report, among other items, 
mentioning that twelve fellows and five foreign members had 
died during the past year. On the other hand forty-three 
fellows, three foreign members, and one associate had been 
elected. Of active scientific workers that had passed away, J. 
Scott Bower bank, Edward Newman, and Alfred Smee crlled 
for special mention ; the labours of the first named, in a pre- 
viously little-worked department, the sponges, marking an epoch 
in British natural history. A passing tnbute was due to the 
memory of the foreign members that had died during the year, 
for von Baer, Braun, De Notaris, Ehrenberg, and Hofmeister 
in their several departments worthily represented biological 
science in Sts broad aspect?.— Mr. Gwyn Jeffreys, treasurer, in 
his financial statement, showed an increased balance in favour of 
the Society, and this, notwithstanding extra outlay in valuable 
additions to the library, improvements in the Society's scientific 
publications, dec. The demise of the late Charles Lambert, 
r t brought the handsome bequest of 500/. to the funds 

Society. The president and officers were re-elected and 
the following gentlemen, viz., Lieut.-Col. .Grant, C.B., W. 
Carruthers, k. Hudson, Dr. J. Millar, and Dr. R. C. A. Prior 
were elected into council in lieu of the subjoined, who retired 

6 «*««»;— G. Bentham, Gen. Scott, C.B., R. B. Sharpe, 
H. T. Stamton, and C. Stewart. We elsewhere give an abstract 
»J. h ' prosidenualiuidress, devoted to a nW on “Recent 

*— * »>*“ - 

n,«i 5 !:n? r ?n l0 Fi C A SOeie S’ May *-»«■• «. S. Eaton, M. 
president, in the chair.— Messrs. Stephen Bretton. T Gul 

Burgers, David Milne Home, and F. P G*rtgide Tipping, « 
Mewed fellows of the Society.— The following •„ 

improved form of mercurial baxometo, by Mr. R 
*£wer, h .M.S. The improvement consUts in the use a 
double^ column of mercury, so that in the event of a vacu 
**“¥ feinted by the escape of some mercury into the cistern, 

S Wt b 7 lhe tub * bat in fiwt piece is 
^.1 iff mero i r y “one then reflected much dimlMsI 
where it is modified by the p««nce“ 
aniKxp&ere. At the same time, owing to the peculiar constr 


tion of the cistern, the probability of any mercury leaving the 
tubes is much less than in the case of the standard barometers at 
present in use. It is also believed that the employment of the 
double tube will do away With the necessity of boiling the mer- 
cury. — The relation between the upper and under currents of the 
atmosphere around areas of barometric depression, by the Rev. 
W. Clement Ley, F.M.S. This paper gives a description of the 
mean directions of the movements of cirrus clouds over the dif- 
ferent segments of areas of depression. The subject is treated 
on its observational side, as it is not yet considered ripe for much 
theoretical discussion, but one or two points seem likely to throw 
some light on the theory of the movements of the atmosphere. 
The direction of the upper currents round a depression is found 
to be most intimately related to the direction in which the de- 
pression itself is progressing. In the rear of a depression where 
the mean direction of the surface winds is nearly parallel to the 
isobars, or at right angles to the radius, the cirrus current almost 
coincides with the surface wind, except near the central calm. 
In the front of the depression on the other hand, where there is 
the greatest indraught near the earth’s surface, the upper currents 
flow greatly away from the centre. The current in the rear of 
a depression has therefore the greatest, and that in the front the 
least vertical depth. The majority of our depressions travel 
towards some point between N. and E., and so far as the 
author has been able to calculate, the mean height of our south- 
easterly winds is not half that of our north-westerly winds, even 
supposing the latter to extend no higher than the stratum of 
cirrus. The angle of deviation increases with the increase of 
friction ; and it is possible, therefore, that the great incurvation 
of the surface winds in the foont of a depression is closely related 
to the greater amount of friction which they encounter, for they 
are comparatively shallow currents, and experience resistance 
above as well as at their base. The contrast between the upper 
currents on the right and those on the left of the trajectory is 
quite as remarkable as that between the upper currents in the 
Iront and in the rear, and it is very constant and well-marked in 
its general character. As regards the centre, the upper-current, 
when traceable over this district, commonly coincides, or very 
nearly, with the wind previously felt at the earth's surface. — 
Contributions to the meteorology of the Pacific — the Island of 
Rapa, by Robert H. Scott, F.R.S. Rapa is a small island, 
eighteen miles in circumference, in the South Pacific, in latitude 
2 7 0 S. and longitude 144 0 W. The observations were made by 
CapL I). E. Mackellar, on board the dep6t ship Medas , during 
the period extending from 1867, December 15, to 1S69, May 27. 
The climate appears to be an equable one. 

Physical Society, May 26. — Prof. G, C. Foster, president, 
in the chair.— The .following were elected members of the So- 
ciety j-Lieut-Col. A. C. Campbell, Dr. II. Debris, F.R.S., 
Mr. W. T. Thiselton Dyer, M.A., B.Sc n W. Jack, M.A., and 
Capt. Sale, R.E.— Lieut. -Colonel Campbell explained and exhi- 
bited a double slit which he has employed for measuring the 
distances between the lines in the spectrum and finds of great 
service in cases where the illumination is so slight as to preclude 
the possibility of using the ordinary micrometer. One slit 
remaining stationary the other can be moved at right angles to 
its direction by means of a very delicate micrometer screw of 
200 threads to the inch, the graduated head of which is capable 
of distinctly indicating one-five-millionth of an inch in the mo- 
tion of the slit. If now a reading of the micrometer be taken 
when the slits are superposed and form one continuous slit, and 
a second reading when any given line has been superposed upon 
any other line at a moderate distance from it, the difference t>e- 
taeen these readings will enable us at once to ascertain the dis- 
tance between the lines if the micrometer be calibrated in terms 
of the spectrum as seen in the observing telescope. The author 
has made several measurements with this apparatus, and finds it 
to be capable of extreme accuracy, but it is of course essential 
that the movable slit remains within a moderate distance of the 
axis of the collimator. He then described a simple arrange- 
ment for automatically fixing a prism, when placed on the table 
of a goniometer at the angle of minimum deviation when dif- 
ferent coloured rays are under examination. To the arms which 
support the telescopes of the goniometer are attached two shoit 
links of equal lengths connected at their extremities with a 
nut sliding freely on an arm which is fixed radially to the 
centre table of the instrument The prism is held on this 
table with its base at right angles to this arm, and it thus 
remains adjusted for all the rays of the spectrum.— Mr. O. J. 
Lodge then read two papers by Profs. Ayrton and Perry, jointly, 
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of the Imperial College of Engineering, Japan, The first con* 
tains an account of an elaborate series of experiments on ice as 
an electrolyte. They state as a result of their experiments that 
the capacity per cub. cent, of ice at - I3°*5 C. is 0*002 micro-farad, 
and the specific inductive capacity is 22,160 (that of air being 
called unity), while that of water at 8° 7 C. is about 2,340 times 
this amount. Commencing with ice at - 13**6 C the temperature 
was allowed to rise and the conductivity determined by galva- 
nometer readings. From these a very regular carve was deduced 
winch shows that the conductivity increases regularly, and that 
there is no sudden rise in passing from the solid to the liquid state. 
The apparatus was also employed for determining the electro- 
motive force of polarisation currents at different temperatures 
by replacing the copper by a zinc disc, — The second communi- 
cation contained suggestions for experiments on the viscosity of 
water and other liquids. It is accompanied by working drawings 
of an apparatus which the authors have designed far determining 
the relation bet ween the viscosity of a liquid and the velocity of a 
surface moving in contact with it. They have, however, no faci- 
lities for making such an apparatus, ana therefore place it at the 
service of any one who may be willing to study the subject. 

Victoria Institute, June 4,— At the Animal Meeting of this 
Institute, the address was delivered by Mr. J. E. Howard, 
F.R.S. — Capt. F. Petrie (the honorary secretary) read the 
eleventh annual report; 107 members and associates had 
joined during the year, and the total number had risen to over 
700, two-thirds of whom were country and foreign members. 

Institution of Civil Engineers, May 29. —Mr. George 
Robert Stephenson, president, in the chair. — A paper was read 
on an economical method of manufacturing charcoal for gun- 
powder, by Mr. George Haycraft, F.C.S. 

Paris 

Academy of Sciences, May 28, M. Peligot in the chair.— 
Some remarks were made on M. Roudaire’s Algerian scheme. 
M. de Leaseps thought it practicable and useful ; M. d’Abbadie 
desired that study might be given for a whole year to the quan- 
tity of evaporation and the rl&inu of the winds in that region, 
&c. — The following papers were read : — Reply to M. Tacchini’s 
note inserted in last ContpUs Rendu by M. Janssen. While 
accepting M, Tacchini’s figures in comparison of maximum and 
minimum years, he yet holds that the numerous and rapid 
appearance and disappearance of spots witnessed during the past 
year indicates- very violent movements of matter. —On Gay 
hms&c's law of volumes, reply to M. Saint Claire Devi lie, by 
M. Wurtz. The system of chemical equivalents which prevailed 
about 1840 over the atomic notation oi Beraelius, has not taken 
account of Gay Luisac's discoveries on the combinations of gases, 
and the maintenance of die principle of equivalence iu chemical 
notation would bring science back to the times of Dalton, Wol- j 
laston, and Richter, which would be an anachronism. — Reply 
to M. Wurtz’s note on the law of Avogadro and the atomic j 
theory, by M. Berthelot.— Experimental critique on the glyco- 
genetic iunction of the liver, by M. CL Bernard. He 
proves the function directly during life, laying bare the liver in 
a dog, cutting off a piece of it, which is then put into boiling 
water. The tissue contains a propoition of sugar varying from 
I to 3 per 1,000. The influence of vivisection does not cause 
variation in the quantity, unless the circulatory and respiratory 
functions are greatly disturbed. M. Bernard also demonstrates 
that the saccharine matter continues to be formed in the liver 
after death. — Observations on the woik presented to the Academy 
by M. Villarceau, entitled the “Nouvelie Navigation/* by M. 
Moucher. He objects to the title ; and the analytic method 
proposed (application of Taylor's series in place of the old 
formula) though good in theory, is found impracticable, The 
graphic method is nearly the same, according to M. Mouchez, as 
he has himself long practised and recommended. Lastly there 
is but rare need to use M. Villarceau’ s new process for deter- 
mining the most probable point,— On an algebraic method for 
ohtaiumg the ensemble of the fundamental invariants and co- 
variants of a binary form, and of any combination of 
Unary forms (continued), by Prof. Sylvester,— Description of 
new manoeuvres executed with the economising apparatus at 
the dam of Aubok, by M. de Cabgny.— Experiments made in 
order to appreciate the diffusion of the vapours of sulpiride of 
carbon introduced into the ground a* *n insecticide, by M. 
Oaatine. In permeable soil the diffusion reached a maximum 
radius oi about t metre about the hole of injection fwfeids received 
no grammes of the sulpiride)- Tim vapours pesmsted «t 30 cm- 


distance from March 1 to 5* or about too hours; nearer the 
horn, 150 hours. In clayey soil the diffusion was as extensive, 
and the persistence was about twenty-four hours more. ^Histori- 
cal remarks on the theory of movement of one or several bodies 
of constant or variable forms, in an incompvemible fluid ; on 
the apparent resultant forces and on the experiments relating 
thereto, by M. Bjerknes.— On Gauss’s formula of quadrature, by 
M. Callandream— Thermal researches on the substituted anilines, * 
kyM* ^Longuiniae. — Electrolysis of ordinary pyrotartaric add, by 
MM, Reboul and BourgoU. This acid is very stable ; it is elec- 
trolysed like mineral acids, and is in this respect quite unlike 
succimc acid* which is decomposed easily.— Researches on the syn- 

**£ *T M , AV?°* “ d c„h, b - 4 o,j -Hylic 
and diallylacetic adds, byM. Reboul. — On the decomposition of 
carbonic add in the solar spectrum by the green parts of plants, 
by M, Timiruueff. A spectrum was formed with a bisulphide of 
carbon prism and a trough containing chlorophyll solution was put 
in the path of the rays. Next were interposed in a row five vessels 
inverted over mercury, each containing air with about 5 per cent, 
carbonic acid, and these vessels received green organs of plants 
(pieces cut from a bamboo leaf). The vessels, being in different 
parts of the spectrum, were left there six to ten hours on fine 
days in July, and the gas was afterwards analysed. The maxi- 
mum of decomposition of CO a was always found in the vessel 
corresponding to the position of the characteristic absorption 
band of chlorophyll ; in orange, yellow, and green, the amount 
of decomposition showed successive decrease, and in red there 
was even production of CO* through respiration. — On the 
nature and signification of the small red corpuscles of the 
blood, by M, Hayem. He concludes that they are young 
corpuscles incompletely developed.— On the changes of volume, 
and the delivery of the heart, by M. Fran Franck. His 
method was to connect the cavity of the pericardium (m 
live dogs) with one of Marey’s registering apparatuses. The 
heart increasing in volume in diastole drove a certain quantity 
of air into the tambour, while the contraction in systole permitted 
return of this air.— On the histological alterations of the uterus in 
their relations to the principal diseases of this organ, by M. 
Courty. — Statistical Researches on the Sologne, especially with 
regard to recruiting and movement of the population, by M. 
Caste. — On a process for recognising the presence of fuchsine in 
wine#, by M, Baudrimont. A drop of fuchsinated wine left a 
few seconds on the skin of the hand, produces a mark which 
cannot be washed out with water. 


Gottingen 

Royal Academy of Sciences, January 31.— Report on the 
Botanical Institute of Gottingen University for 1876. 

February 21.— A contribution to the theory of reflect ion - 
phenomena, by M. Rethy. 

March 21. Separation of arsenic from nickel and cobalt. 

April 4. — On the electric conductivity of aqueous solutions, 
especially of salts of the alkalies and alkaline earths, caustic 
alkalies, and some acids, by M. Kohirausch. 
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THE ENDOWMENT OF RESEARCH 

W E are authorised to publish the accompanying list 
of the sums to be paid by the Government, on the 
recommendation of the Royal Society, during the present 
year in aid of Scientific Research, 

We might well leave the list to speak for itself, but it 
would be ungrateful not to point out that the Duke of 
Richmond and Lord Sandon have by their action, beyond 
all doubt, inaugurated a new era in the scientific activity 
of our country, and one which is sure to be fostered by 
corporate bodies and individuals now that the Govern- 
ment has set so noteworthy an example, j 

Personal Payments. 

Mr. J. A. Broun. — For Correction of the Errors in the 
published Observations of the Colonial Magnetic Obser- 
vatories . . . . . 15°^ 

Dr, Joule. — For Experimental Investigations into the 
Mechanical Equivalent of Heat . . . 200 /. 

Prof. Parker.— For Assistance in Researches on the 
Morphology of the Vertebrate Skeleton and the Relations 
of the Nervous to the Skeletal Structure, chiefly in the 
Head ....... 3 °°^* 

Rev. W. H. Dallinger. — For Microscopic Investigations 
of Monads, Bacteria, and other Low Forms of Life 100/. 

Rev. F. J. Blake.— For compiling and publishing a 
“ Synopsis of the British Fossil Cephalopoda” . 100/. 

Prof. A. H. Garrod. — For Aid in preparing for Publi- 
cation an Exhaustive Treatise on the Anatomy of 
Birds ...... 100/. 

Dr. Murie.— For completing and publishing three Me- 
moirs ; — u Anatomy of the Kingfisher,” 4to., with five 
plates ; on “ Extinct Sirenia,” 4to., with six plates ; “ Os- 
teology of the Birds of Paradise,” folio, three plates r 50/. 

Mr. H. Woodward, — For Continuation of Work on the 
Fossil Crustacea, especially with reference to the Trilo- 
bita and other Extinct Forms, and their Publication in the 
Volumes of the Paheontographical Society . . 100/. 

Prof. Schorlemmer. — F or Continuation of Researches into 
(i)’the Normal Paraffins, (2) Suberone, (3) Aurin . 200/. 

Dr. H. E. Armstrong. — For Continuation of Researches 
into the Phenol Series, and into the Effect of Nitric Acid 
on Metals ...... 300/. 

Profs. King and Rowney. — For Researches to Deter- 
mine the Structural, Chemical, and Min oratorical Cha- 
racters of a Certain Group of Crystalline Rocks represented 
by Ophite ...... 60/. 

Mr. W. J. Harrison.— Towards the Expense of collecting 
and describing Specimens of the Rocks of Charnwood 
Forest ...... 50/. 

Non-Personal Payments. 
lit aid of Apparatus, Materials, and Assistance. 

Dr. J. Kerr.— For aid in Elcctro-Optic and Magneto- 
Optic Researches . , . . . 200/. 

Mr. J. E. H, Gordon. — For Experimental Measure- 
Inductive Capacity of Dielectrics 50/. 

• *»£ Guthrie.- For Apparatus and Assistance in (1) the 
Determination of the Latent Heats of the Cryohydrates 
and the Vapour Tensions of Colloids ; and (2) the Exa- 
mination of Heat Spectra and Radiant Heat by means of 
varying Electrical Resistance in Thin Wires . 150/. 

J* T. Bottomley, — To aid in carrying out a Series 
^^^P^ntents for determining the Conductivity for Heat 
I-iquids and Solutions of Salts , . 100/. 

Str William Thomson,— For Assistance and Materials 
Vox* xvl— N o, 398 


for a Continuation of Experiments on the Effects of Stress 
in Magnetism ..... 100 U 
Mr. W. Crookes.— For Assistance in continuing his 
Researches connected with “ Repulsion resulting from 
Radiation ” . . . • • • 300/. 

Messrs. Riicker and Thorpe.— For a Comparison of the 
Air and Mercurial Thermometers . . . 50/, 

Mr. F. D. Brown.— For an Investigation of the Phy- 
sical Properties, the Specific Gravity, Expansion by Heat, 
and Vapour Tension, of the Homologous and Isomeric 
Liquids of the CnH2n + 1 Series . . . 100/. 

Prof. Roscoe.— For Continuation and Extension of the 
Experiments on the Self-registering Method of measuring 
the Chemical Action of Light . . * 100/. 

Sir William Thomson.— For Investigation and Analysis 
of Tidal Observations and Periodic Changes of Sea 

Level 200/. 

Dr. J. B. Balfour.— For the Expense of Illustrations for 
| a “ Monograph of the Pandanaceae” . . 50/. 

Mr. H. T. Stainton. — For Aid in publishing the “ Zoolo- 
logical Record ” 100/. 

Dr. J. G. M‘ Kendrick— For Apparatus for a Research 
into the Respiration of Fishes . . . 75 *- 

Prof. Gamgee.— For a more Complete Survey than has 
yet been made of the Physiological Action of the Chemi- 
cal Elements and their more Simple Compounds, with the 
Object, in the first instance, ot establishing a Physio- 
logical Classification of the Elementary Bodies . 50/. 

Dr. Brunton. — For Researches into the Physiological 
Action of the most important Compounds of Nitrogen, 
and into the Action of certain Poisons, and for Appa- 
ratus ....... ool. 

Mr. E. A. Schafer. — To pay the Wages of an Assistant 
to give Mechanical Aid in Histological and Embryological 
Research ...... 50/. 

Dr. Burdon Sanderson. — For an Investigation of the 
Normal Relation between the Activity of the Heat-pro- 
ducing Processes, and the Temperature of the Body 70/. 

Prof. Schorlemmer. — For continuation of Researches into 
(1) the Normal Paraffins, (2) Suberone, (3) Aurin . 10 o/. 

Mr. W. N. Hartley.— For Researches into the Photo- 
graphic Spectra of Organic Substances, into the Phos- 
phates of Cerium, the Conditions under which Liquid 
Carbonic Acid is found in Rocks and Minerals, the 
Double Salts of Cobalt and Nickel, and for other Investi- 
gations, and for Assistance .... 100/. 

Dr. Burghardt. — For a Research into the Origin of the 
Ores of Copper and (if possible) of Lead, their Mode of 
Formation, and the Chemical connection (if any) between 
the Ore and its Matrix . . ... 50/, 

Prof. Church.— For a Research into the colouring 
matters of Colein, of Red Beet, and for the Study fof 
Plant Chemistry ..... 50/. 


THE u CHALLENGER n COLLECTIONS 

T HE preliminary steps have been taken for the com- 
pletion of the great work of the Challenger , and the 
vast collections made during the voyage are now being 
distributed among experienced workers for determination 
and description. 

The director of the scientific staff has been at great 
pains in endeavouring to secure the services of men most 
competent for the task, and we are sorry to see that some of 
our English naturalists, and notably the president of the 
Geological Society, have thought it necessary to remon- 
strate against the course which the director has taken in 
the selection of the men to whom he is about to entrust the 
examination of the collections. We have already had occa- 
sion to refer to what we felt obliged to characterise as an 
unwarranted attack on Sir WyvUle Thomson, and it is 

H 
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with much regret that we observe an attitude of hostility 
to the mode of distribution which has been deemed most 
conducive to the reputation of the expedition and to the 
interests of science. 

It would seem that while almost all the great zoological 
groups which the Challenge? s dredges have brought to 
light have been handed over for examination to naturalists 
in this country, a few have been placed in the hands of 
American and German workers ; and it is this association 
of foreign zoologists with the men to whom in this country 
by far the largest portion of the work has been assigned that 
has excited the indignation of the individuals referred to. 

Now every one who has kept himself cn rapport with 
recent zoological research, must know that the foreign 
zoologists, to whom Sir C. Wyviile Thomson has in- 
trusted these collections, stand before all others in the 
amount and thoroughness of their work in the special 
departments of zoology for which their aid is asked, and 
the narrowest nationalism cannot deny that it was the 
duty of the director to see that the specimens were placed 
In the hands of men most competent to secure for science 
the results which have been obtained at the cost of so 
much labour, skill, and public expenditure. 

If this country can be shown to enjoy the unique dis- 
tinction of possessing in every department of zoological 
research men at least as good as can be met with else- 
where, the advocates of a national science may find an 
argument in favour of having the work absolutely con- 
fined to Englishmen ; but if we cannot assume a position 
which no other nation in the world would think of claim- 
ing, it is plainly for the interests of science that we should 
supplement from abroad those departments of research in 
which foreign workers may excel us. 

That the naturalists to whom we have referred will not 
receive much support from their fellow- workers w ill be 
evident from the subjoined letter to the Editors of the 
Armais now in process of signature, which has already 
received the adhesion of the presidents and secretaries of 
tfie Royal, Ltnnean, and Zoological Societies , and of 
other leading men in this department of knowledge 


“Zoology of the * Challenger* Expedition. 


44 As in a letter upon this subject in the number of the Annals 
of Natural History tor May last I>r. P. Martin Duncan, writing 
as president of the Geological Society, has stated that he speaks 
‘at the instance of a very considerable number of members 
of learned societies/ we, the undersigned, wish to state 
that we do not agree in the strictures passed by Dr. Duncan 
upon the manner in which Sir C. Wyviile Thomson has distri- 
buted the specimens collected by the Challenger Expedition for 
description. So far as we have had an opportunity of judging 
we are perfectly satisfied that Sir C. Wyviile Thomson, in the 
arrangements which holms made as regards these collections, has 
acted consistently with the best interest of science. 

" It was, in our opinion, Sir C. WyviUe Thomson’s duty to 
secure die aid of the most competent naturalists without regard 
to their nationality : and, even if it were proper that national 
jealousies should be imported into science, Sir C. Wyviile 
Thomson can hardly be reproached on this score, when it is 
considered that two-thirds at least of the naturalists whose aid 
he has obtained are Englishmen* 


* 4 J. D, Hooker. 

T. H. Huxley, 

Charles Darwin, 

St. George Mivart. 
Francis Day. 

Geo. Busk. 

William B. Carpenter. 


W. H. Flower. 
F. In Sclater. 

OSBEKT SALVIN, 

A, H. Garrdd, 
Geo., A, Allman. 
Tweed da lb. * 


It is of importance that no mixundmunding should 


exist as to the real state of the controversy which has 
arisen on a subject in which zoological science is so 
deeply interested, and we believe we cannot do better 
than lay before our readers the correspondence which 
bad taken place between Sir Wyviile Thomson and Dr* 
P . Martin Duncan before a word of hostile criticism had 
as yet shown itself in print. 

“ Scientific Club, Savile Row, London, W. 

" 34 th March, t8ff 
"My Dear Sir Wyville Thomson, 

"You can hardly imagine the strong feeling of disappoint, 
ment which has arisen amongst a very large section of the 
naturalists and palaeontologists who study the Invertebrates, in 
consequence of a letter which was published in the Ann . and 
Mag, of Nat. Hist, for March, 1677. In this letter the scientific 
world is informed by our mutual friend, A. Agassiz, that the 
Echini, Ophiuians, R&diolaria, and a part of the Spongida col- 
lected in the expedition of the Challenger have been given to 
American and German naturalists for description, and that the 
United States have a 1 fair share’ of the work. So great is the 
feeling that English workers should have been thus passed over, 
that a conference has been hetd on the subject, and I have been 
asked to write to you in the friendliest spirit of remonstrance. 
I need hardly state that I should not have taken this liberty did 
1 not happen to hold a position which entails action in every- 
thing relating to the progress of geological science. Writing 
then on the part of many men whose capabilities as naturalists 
and palaeontologists 1 am well aware of, I express their and 
my own opinion that in this distribution your amiability aiul 
want of personal acquaintance with English workers have led 
you astray. We recognise the great merits of those foreign 
gentlemen to whom you have sent collections and the exceeding 
liberaLity of A. Agassiz ; but we do not think that you are 
justified in giving them the results of the greatest natural 
history expedition which has ever sailed from this country, 
unless there is a want of that power amongst English workers 
which will enable them to treat the subjects in the broadest 
sense, and to compare the recent and geological faunas satis- 
factorily. There is no such deficiency. I am asked to 
urge upon you a reconsideration of the matter, and to leave a 
fair portion of work in the bands of our friends, giving the rest to 
men of your own country. Assuring you that we appreciate 
your difficulties and that we will assist you in every way conso- 
nant ^with the dignity of English science, I remain, 

“ Yours sincerely, 

(Signed) M F. Martin Duncan 
"S ir C. Wyville Thomson" 


“ My Dear Dr. Martin Duncan, 

41 1 must ask you to consider this note as written to yourself 
personally, for I cannot, of course, in any way recognise this 
nameless 4 Conference.’ I may mention, however, at starting, 
that in tlus matter 1 have consulted several of the first English 
naturalist*, and that they entirely approve of my selection, 

44 1 take up my pen rather hopelessly, for your letter does not 
touch any of the considerations on which 1 have acted. My duty 
was to have prepared an official account of the voyage to the best 
of my power within a certain time. I endeavoured to select to 
assist me In this ( 1 ) those who had most successfully made cer- 
tain branches their special study and were generally regarded as 
authorities ; and ( 2 ) those whom I knew by experience to be 
likely to do the work within the time to which I was tied down, 
and to return the specimens in good order to be lodged in the 
British Museum. In all cases where I considered that these 
conditions were fairly fulfilled by Englishmen I at once and fully 
recognised the great advantage of avoiding the risk of tending 
things abroad, but except for this consideration I confess I saw 
and see no objection, but rather the reverse* to mj-kmg a great 
work of this kind somewhat more catholic. The result has, 
however, been, that by far the greeter part of the work will be 
done in England. I ao not mean to go Into special eases, but I 
* h of the imrangeafints as they now stand i— 


give a general sketch 
Sea Mammals 

Birds 

Fishes 

Cephalopoda ... 
Gawropoda ... 
Laroelll bt anchiat a 


Proi, Tomer. 

Dr. Sclater. 

Dr. GUntber. 

... Prof. Uwley. 

Rev. R, A Wetton. 



June 14, 1877] NATURJS 


119 


Brachiopoda 

Higher Crustacea ... 
Ostmcoda 

Copepoda 

Isopoda 

Cirripedia 

Annelida , • - 

Gephyrea ... •?* 

Bryozoa 
Echinoidea ... 

Ophiuridea 

Crinoidea 

Hydromedusae 

Corals 

Sponges 

Rhizopods 

Radiolarians 


... Mr, Davidson. 

... Probably Prof. Claus. 

| Pro£ G. Brady. 

... Mr. Henry Woodward, 

... Mr. Darwin. 

... Dr. McIntosh. 

. . . Prof. Ray Lankester. 

... Mr. Busk. 

... Mr. A. Agassiz, 

... Mr. Lyman. 

... Dr. Carpenter and myself. J 
... Prof. Allman. 

.. Mr. Moseley. 

. . . Prof. Oscar Schmidt and myself 
... Mr. Henry Brady. 

... Prof. E. Haeckel. 


“ Now the only foreigners in this list are Dr. Gunther, Pro f . 
Claus, Prof. Agassiz, Mr. Lyman, Prof. Oscar Schmidt, and 
Prof. Haeckel. If there is a better English authority than Dr. 
Gunther on fishes, I beg his pardon for having overlooked him. 
The crustaceans were to have been done by the late Dr. v. WiUe- 
maes-Suhm and certain considerations come in as to the use of his 
plates and notes, which I need not discuss. I am not aware that 
there is any one in this country who can be considered at 
present an authority on recent Echittoidea. The choice perhaps 
Jay between Agassiz and Lovcn, but the reference collection at 
Cambridge is the best in the world in this department. There 
is, so far as I know, no English authority on Ophiurids at pre- 
sent. I prefer Oscar Schmidt’s mode of treating the sponges to 
that of any Other author. I am not aware that any Englishman 
knows the Radiolarians so well as Haeckel. There are a good 
many departments not yet settled, and one or two other foreigners 
may be added to the list. I should of course have most heartily 
asked your assistance with the corals had Moseley not undertaken 
them, but he has the preference as one of our staff, and he has 
done excellent work. 

“ I have submitted the principles on which I am working to 
the best, of my ability to tne Treasury, and they have received 
their sanction and that of the Council of the Royal Society. I 
cannot recognise the importance of the geographical distribution 
of naturalists, and with all respect for the dignity of British 
science I must say I think that in this selection, which I con- 
sidered entirely open, 1 have done it ample justice. 

“Believe me, very truly yours, 

“ C. Wyville Thomson 
“ 20, Palmerston Place, Edinburgh, March 27 ” 


Cephalopoda ... T. P. Steenstrap : Copenhagen. 

Brachiopods ... W. H. Dali Washington, 

Corals L. F. Pourtales Cambridge, U.S. 

Ophipran* ... ... T. Lyman Cambridge, U.S, 

Echini A. Agassiz Cambridge, V* S 

It will be thus seen that out of the twenty-two zoologists 
among whom the collections of the Challenger have been 
distributed seventeen are English ; while out of the sixteen 
to whom the American collections have been assigned, 
four are A merican. 


ELEMENTARY PHYSICS 
Matter and Motion . By J. Clerk- Maxwell. (Society for 
Promoting Christian Knowledge. London, 1876.) 

T HE recent appearance of a swarm of elementary 
books on physics, some of which at least are written 
by well-known authors, leads to some very curious in- 
quiries and speculations : for, though treating in the main 
of the same parts of the same subject as does the work we 
are specially dealing with, and addressed professedly to 
the same class of readers, they have comparatively little 
in common with it To a certain, even a considerable, 
extent, this difference is of course due to the idiosyn- 
crasies of the authors ; but, after all allowance is made 
for these, there is still a most notable divergence. It 
will be both interesting and profitable carefully to 
consider in what this divergence consists, and what is 
its probable origin. For it is not too much to say that 
an intelligent reader of Clerk-Maxwell’s book, had he 
no other source of information, would be utterly unable to 
answer any one of hundreds of questions which might be 
framed (without “ dodge ” or “ trap ”) by a qualified 
examiner, directly from the text of the others. It is true 
that such questions would be artificial rather than natural 
— bearing more upon old and cumbrous dogmatic fallacies 
than upon the actual facts of science. But if the reader 
of Clerk- Maxwell’s book would be at a loss when examined 


To this letter no reply has been received, and the sub- 
ject might well have ended here. 

The objectors to the course pursued by Sir Wyville 
Thomson would hardly advocate our assumption of a 
spirit more narrow and illiberal than that of any other 
country, and they will perhaps be interested in knowing 
how a foreign Government has acted under quite similar 
circumstances. 

The results of the two great recent scientific expe- 
ditions fitted out in the United States, that of the 


“Haslar,” and the Exploration of the Gulf Stream, have 
been distributed among special workers without any re- 
gard to nationality. Of this we need no further evidence 


than that afforded by the arrangements which have been 
adopted for the examination of the very rich collections 
made during the * Gulf Stream Expedition. These col- 
lections have been allocated as follows ; — 


Halcyonaria 
Annetides ... 
Sponges (part) 
Sponges (part) 
Holothutians 
Folysoa 

Moihnsc* ... 
Hydrolds ... 
Starfishes ... 

SST? 


A, Kolliker ... . 

E. Ehlers ... . 

O. Schmidt ... , 

E. Haeckel ... . 

E. Selenka ... . 

F. A. Smitt 
J, Gwyn Jeffreys . 

G. J* Allman 

& Perrier 

Alph. Milne Edwards... 
& Steindmchner „* 


Wurzburg. 

Gottingen. 

Straasburg. 

Jena. 

Leiden. 

Stockholm. 

London. 

London. 

Pari* 

Paris, 

Vfcnimu 


from any of the others, the student who relies merely upon 
one (or even all) of these would hardly even understand 
the meaning of a question put directly from Clerk-Max- 
well’s. The main origin of this divergence is to be found 
in the steady progress of knowledge in all departments of 
true science ; even the most elementary. And, bearing 
this in mind, we may give an almost complete statement 
of the case by saying that Clerk- Maxwell’s book properly 
belongs to the second half of the present century, while 
his rivals give us that of the first half only. These give 
us again the elementary “ Mechanics ” of our student days 
(more than a quarter of a century ago) very little changed 
—though where changed, often changed for the better — the 
first gives us what is emphatically the science of to-day. 
Possibly enough, in the beginning of the twentieth century 
even Clerk-Maxwell’s book may appear a little antiquated ; 
but it is hardly to be imagined that the text-book of that 
not very distant future will differ from Clerk- Maxwell’s 
to anything like the extent to which that differs from its 
competitors. At least if there be anything like so a great 
difference it will depend upon some wholly new informa- 
tion as to the intimate nature of matter or energy, 
certainly not upon a mere difference in the mode of 
treatment 

The immense steps taken by Galileo and Newton (to 
mention only two of the chief workers) in the eiraplifi- 
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cation and orderly arrangement of the fundamental con- 
ceptions and laws of physical science are too often lost 
sight of in comparison with the vast’ extensions which 
these men gave to our knowledge— though their actual 
value is probably little inferior. No doubt it is scarcely 
possible for any one (except by accident, of which some 
notable instances will occur to every reader) to make 
real extensions of our knowledge unless he possesses a 
clear conception of elementary principles. But great 
discoverers are generally too much engrossed with their 
higher studies to bestow much time on the explanation 
or co-ordination of the more elementary parts of their 
science. All the more honour, then, to those who, like 
Galileo and Newton, have made every step of their pro- 
gress clearly intelligible to the student from its very 
foundations. 

Immediately after Newton’s time the progress of phy- 
sical science was almost arrested in Britain (mainly, 
it seems, from the want of men of a high order of 
genius), and the really great foreign Mathematicians and 
Physicists of the time were entirely absorbed in the rapid 
development of their subjects. The disastrous conse- 
quence was that the elementary parts of science were left 
almost entirely to the second-rate men, or to the mere 
sciolists, men whose representations of science, even at 
the best, were mere caricatures — in the sense in which an 
orrery mimics the solar system, or an automaton a living 
animal; — and though, since that time, really first-rate 
men {eg, Cavendish and Young) have occasionally ap- 
peared in Britain, the pernicious influence of generations 
of smatterers was not easily shaken , off. Thus an ab- 
surdly artificial, and unnecessarily complex system, based 
to a certain extent on Newton, but altogether devoid of 
his wonderful precision, simplicity, and completeness, 
came to be generally adopted here. This artificial sys- 
tem may be said to have reached its climax in the works 
of the late Dr. Whewell, perhaps the only brilliant writer 
of what is known now as Paper Science, by far the most 
pestilent weed against which the true scientific culti- 
vator has to contend. The omniscient Master of Trinity 
might quite probably have been able to hold his own 
with Aristotle, had he lived in days when science had 
but a scanty development ; but it is impossible for any 
one nowadays to hold relatively to human knowledge 
any such position. And he who tries to do so, even had 
he the genius of Newton to start with, will simply do 
nothing. 

Clerk-Maxwell (wisely, we think) appears to prefer New- 
ton and Rowan Hamilton to Whewell, on whom or the like 
of whom his rivals mainly rely. And this alone accounts 
for a great deal of the extraordinary dissimilarity between 
the works to which we have alluded. What is Whewell, the 
universal genius, with all his book-learning, in comparison 
with Newton, the special genius, with his close and patient 
study of material phenomena themselves ? Nothing. Men 
consulted Whewell as they would a dictionary or an ency- 
clopaedia, simply to save themselves trouble. But when 
was an encyclopaedia ever seen to add a volume of new 
matter to itself as an appendix? To use an old com- 
parison, Newton, as it were, studied Chinese metaphysics 
i*t China itself, at head-quarters ;WbeweIl and those who 
do like him read all the Entopean works on China and all 
the European works on metaphysics, and “combine their 


information.* Thus almost all Clerk-Maxwell's rivals < 
—whom therefore we need not specially name— give us i 
the sacred Three Classes of Levers , the various Systems 
of Tulip's, the altogether imaginary gold shell of the 
Florentine Academicians, the Principle of Repulsion, the f 
Transmissibility of Fluid Pressure , and what not. Weight 
and specific gravity are usually put forward in preference 
to mass and density— the accidental property before the 
inherent or essential one ! We have the old confusing-, 
statements about a co-efficient of elasticity in the impact 
of balls. In one of the most pretentious of these 
works we are told that the “strict* definition of a level 
surface implies that “ at all points of it the force of gravity 
has the same value, and its direction is at right angles to 
the surface." That is to say, the author here uses the 
word ‘'force* in two different senses. It means the 
“potential energy of a given mass," when its value is 
spoken of ; but it means the “ weight of a given mass 
when its direction is spoken of. For it is inconceivable 
that the author could have meant to state that the 
weight of a body is the same at all points of a level surface. 
We could give without practically any limit instances of a 
similar kind (not mere slips of the pen, from which no man's 
work can be free), but we will be merciful, and simply ex- 
tract the following passages, putting a word or two in 
italics, and leaving the reader to exercise himself in finding 
what is erroneous : — 

“ An arrow shot upwards from a bow reaches to a cer- 
tain height : show that if the weight of the arrow be 
doubled, other circumstances remaining the same, the 
height reached will be one fourth of its former value." 

“ Gravity and distance together represent the force em- 
ployed from the beginning in putting things where they 
are, and whenever they come together by attraction they 
develop a corresponding/^^ or hctUP 

“ When heat is continually applied to water it is found 
, that if the water is in an open vessel its heat cannot be 
! raised beyond a certain point." 

“ The forces of heat, electricity, magnetism and light 
; are now considered to be all species of motion , discover- 
: able and measurable only by the amount of movement 
they can produce Or counteract." 

“ . . . water is boiled by placing a lamp beneath the 
flask so that the upper part of the flask becomes full of 
steam, the air being expelled. The flask is now stopped 
with a cork, removed from the lamp, and allowed to 
cool. ... By pouring cold water . . the water begins 
to boil again. The experiment requires great care to 
prevent accidents.” 

“ Matter in motion is FORCE ." 

“ Electrical attraction is the name given to some cases 
resembling magnetic attraction, in which electricity is the 
agent" 

“ Liquids possess a small but very perfect elasticity, 
which differs in amount in different liquids.* 

u . . . gold, which in the case of a sovereign falls as 
fast as anything which wc have commonly in view, may 
be beaten out to a thin leaf which almost floats on : 
the air . . *" 

M It is sometimes stated incautiously , that the weight of a 
body may always be supposed to be collected at the centre 
of gravity, but the present case shows that such a stale* 
ment is too wide? 

There is no justifying the existence of* new way of doing 
anything except by showing that it is better than the old 
one; but, if that can be done, the new way is justified. 
And, as it is not our interest to become Encyclopaedias* 
when we get & good ndtf way, let ns adopt it, and •* one* f 
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drop the old. And we arc not without hope that Clerk- 
Maxwell's book may effect the complete abolition of the 
older methods, which are already sadly shattered. Per- 
petual “ distinctions without a difference,” like the three 
classes of levers above alluded to, can only confuse and 
irritate the student — often making him doubt whether he 
really understands the gist of an explanation or no. And 
to give rules for calculating results without explaining 
how to obtain these rules, or what th ey imply physically, 
is, in the vernacular, simply cram : — call it euphemistically 
what you will. To learn how to do this is not, in any 
sense, to acquire knowledge. 

Clerk-Maxwell's book is not very easy reading. No 
genuine scientific book can be. But the peculiar charac- 
teristic of it is that (while any one with ordinary abilities 
can read, understand, and profit by it) it is the more 
suggestive the more one already knows. We may boldly 
say that there is no one now living who would not feel 
his conceptions of physical science at once enlarged, and 
rendered more definite by the perusal of it. Short and 
(on the whole) simple as it is, it is one of the most sug- 
gestive works we have ever met with. The following 
extract needs no comment of ours : let us see how the 
metaphysicians will digest it ; — 

“ But, as there is nothing to distinguish one portion of 
time from another except the different events which 
occur in them, so there is nothing to distinguish one part 
of space from another except its relation to the place of 
material bodies. We cannot describe the time of an 
event except by reference to some other event, or the 
place of a body except by reference to some other body. 
All our knowledge, both of time and place, is essentially 
relative. When a man has acquired the habit of putting 
words together, without troubling himself to form the 
thoughts which ought to correspond to them, it is easy 
for him to frame an antithesis between this relative know- 
ledge and a so-called absolute knowledge, and to point 
out our ignorance of the absolute position of a point as | 
an instance of the limitation of our faculties. Any one, 
however, who will try to imagine the state of a mind j 
conscious of knowing the absolute position of a point will 
ever after be content with our relative knowledge.” j 

We can afford space for only one other quotation ; but, 
as it is very important, we quote in exteuso : — 

Article cxiv.— Centrifugal Force. 

w This is the force which must act on the body M in 
order to keep it in the circle of radius v, in which it is 
moving with velocity v. 

u The direction ot this force is towards the centre of 
the circle. j 

“ If this force is applied by means of a string fastened ! 
to the body, the string will be in a state of tension. To 
a person holding the other end of the string this tension 
wUl appear to be directed towards the body M, as if the 
body M had a tendency to move away from the centre of 
the circle which it is describing. 

“ Hence this latter force is often called Centrifugal 
Force. 6 | 

“The force which really acts on the body, being 
directed towards the centre of the circle, is called Cen- 
tripetal Force, and in some popular treatises the centri- 
petal and centrifugal forces are described as opposing and 
balancing each other. But they are merely the different 
aspects of the same stress.” 

This is one of the few passages in the work to parts of 
which exception may fairly be taken. Of course, the 
physical statements are correct, and they are very dearly 


put. But it is hardly fair to a junior reader to begin by 
telling him that Centrifugal Force means the force which 
must act on a body in order to keep it moving in a circle, 
and then to say that the force which really acts is called 
Centripetal Force 1 That force is required to produce 
change of direction of a body's motion, and that when this 
is applied by means of a string held in the hand the im- 
pression on our “ muscular sense ” is the same as if the 
body were pulling at the other end of the string, are 
facts : but they no more justify the use (however guarded) 
of the word “centrifugal” than the tension of the couplings, 
just before a train starts, proves that the carriages have a 
tendency to run backwards * 

There is one very great blemish in Clerk-Maxwell's 
book, from which those of his rivals are comparatively 
free. Some of the woodcuts are simply atrocious. This 
must be looked to in future editions, for passages of great 
importance are at present rendered totally unintelligible 
to the beginner : and from this cause alone. 

Clerk- Maxwell's work, then, is simply Nature itself, so 
far as we understand it. The peaks, precipices, and cre- 
vasses are all there in their native majesty and beauty. 
Whoso wishes to view them more closely is free to roam 
where he pleases. When he comes to what he may fear 
will prove a dangerous or impassable place, he will find 
the requisite steps cut, or the needful rope attached, 
sufficiently but not obtrusively, by the skilful hand of one 
j who has made his own roads in all directions, and has 
j thus established a claim to show others how to follow. 

In the rival elementary works the precipice and the 
crevasse are not to be seen : there are, however, many 
pools and ditches ; for the most part shallow, but very 
dirty. You are confined to the more easily accessible por- 
tions of the region. In the better class of such books 
1 these are trimly levelled — the shrubs and trees are clipped 
into forms of geometrical (*> , unnatural) symmetry like a 
Dutch hedge. Smooth straight walks are laid down lead- 
ing to old well-known “ points of view ” — and, as in Trinity 
of ormer days, undergraduates are warned against walking 
on the grass-plats. 

These “royal roads” to knowledge have ever been 
the main cause of the stagnation of science in a country. 
He would be a bold man indeed who would venture to 
assert that the country which, in times all but within the 
memory of many of us, produced such mighty master- 
minds as Lagrange, Fourier, Ampere, and Laplace, does 
not now contain many who might well have rivalled the 
achievements even of men like these. But they have no 
chance of doing so ; they are taught, not by their own 
struggles against natural obstacles, with occasional slight 
assistance at a point of unexpected difficulty, but by being 
started off in groups, “eyes front” and in heavy marching 
order, at hours and at a pace determined for all alike 
by an Official of the Central Government, along those 
straight and level (though perhaps sometimes rough) 
roads which have been laid down for them 1 Can we 
wonder that, whatever their natural fitness, they don't 
now become mountaineers ? 

! I still vividly remember the horror with which 1 
! watched the the struggles of a former class-fellow of my 
own, whose friends had just sent him to another school 
that he might learn geometry a little earlier than was the 
custom with us. For him there was no longer any play— 
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all his spare time was devoted to the committing of 
Euclid to memory ! I shuddered as I thought of what 
was to be my own fate in a few short months, when I too 
must be subjected to this fearful imposition. But the first 
hour or two which Dr. Gloag (a name strange, perhaps, to 
southern ears, but very high indeed on the roll of success- 
fid teachers — Clerk-Maxwell, indeed, was one of his pupils) 
devoted to geometry showed those of us who had any taste 
for the subject that it was one to be learned by head, not 
'* by heart * (the idiotic phrase in common use) —and that 
my friend’s parents had simply taken him from a good 
teacher and sent him to an exceedingly bad one — for it 
came to be discovered after some time that he had really 
considerable aptitude for geometry. 

But if he had been in fact quite unfit for the study, 
otherwise than in learning to repeat Euclid by rote, what 
object beyond mere torture would have been attained by 
forcing it upon him ? This leads to another remark of 
great importance in connection with the mass of 
elementary text-books. 

What sort of students are those who require to be told 
to take the square of the velocity , divide it by the radius > 
and find the proportion of this quotient to 32 . . . : — 
without farther explanation or proof ? What the better 
are they of the information ? Call you this w teaching 
science?” Has it improved their minds? Will they be 
able to make any use of it in after life ? I do not see 
how these questions and many other connected ones can 
be answered except by a prompt negative. One of two 
things. The pupil who requires to be taught in this way 
is either as yet too young, or is one who will never be- 
come old enough, to learn even the rudiments of science. 

To our metaphor once more. Grass-plats, moss, and 
flower-beds for the happy sports of children — the bare j 
rock and rough moor for the stern work of men. Your [ 
gravel-walks and Macadamised roads are excellent things j 
in their way, but keep them to their legitimate users, the i 
carriage and the perambulator for the invalid and the 
infant who can neither work nor even play. 

My reasons for writing on this subject are very serious 
ones. 1 have to consider each year how best to instruct some 
couple of hundred students in the elements of physics, and 
have to be constantly on the out-look for a really good 
text-book of an elementary character. In the higher 
branches of the subject there is, happily, little difficulty, 
but that a really good, short, and simple treatise on the | 
merest elements has been (at least till very lately) wholly > 
unprovided is, I think, clear from the ridiculous discus- j 
sions about Centrifugal Force, and other connected ideas, j 
which are even now constantly to be found in our more 1 
practical periodicals. P. G. Tait 

LETTERS TO THE EDITOR 

[The Editor dm not fotdhwself responsible for opinions expressed 
by his correspondents. Neither eon he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as | 
short as possible. The pressure on his space is so great that it ! 
is impossible otherwise to ensure the appearance even of com - j 
municaHons containing interesting ana novel facts,} 

Nectar. Secreting Gland* 

Mr. Francis Darwin has made an interesting addition to 
his important discovery of nectar-bearing glands on the young 


fronds of Eteris aquitina, supplied from the ever-welcome expe- 
rience of Mr. Frits Muller. The latter gentleman finds that in 
Brazil the Eteris aquilina is. protected from the leaf-cutting ants 
by those attracted to the nectar, and Mr. Darwin adds some 
speculations on the origin of the glands and their continued 
functional activity in Europe where they now appear to be use- 
less. On thb part of the question I should like to snake the 
following remarks 

Prof. Heer has shown that in the Miocene plant-beds at 
CEmngen and Radoboj, ants are the most numerous amongst the 
fossil insects, and in 1849 #s many as sixty-six species had been 
described from these two localities. In 1865 the number found 
at CEningen alone is recorded as forty- four. I do not know 
what the total number of species is that have been recorded from 
the two places up to the present time, but it probably does not 
fall short of eighty. Amongst the fossil ants from Radoboj there 
are species of the Tropical American genera Atta and Ponera . 
One of the fossil species of Alta resembles in general form and 
in the venation of the wings the curious Atta cephalotes of Tropical 
America. 

As there are only about forty species of ants existing now in 
the whole of Europe it is evident that in the Miocene epoch they 
must have played a much more important part in Europe than 
they do now. Plants may then have been exposed to the attacks 
of enemies that have become extinct along with the general im- 
poverishment of the fauna and flora of Europe that took place in 
Post-plioccne times ; and the protection afforded by ants attracted 
to the nectar-bearing glands at the critical stage of the unfolding 
of the young and tender leaves may have been as important to 
some plants in Europe, then, as it is to many in Tropical America 
now. 

With regard to the persistency of the nectar-producing glands 
up to the present time in Europe, it is to be remarked that many 
plants are identical with those living in the Miocene period and 
the world-wide distribution of Ptcris aquilina seems to indicate 
that it is of very ancient origin. It a plant has not otherwise varied 
there is 110 reason apparent why it should do so in this respect so 
long as the secretion of nectar is not positively injurious to it. I 
have recently noticed in my garden that the ants that attend the 
glands at the bases of the leaves of the cherry, the plum, the 
]>each, and the apricot, stroke with their antennm some of the 
glands that are not excreting when they arrive at them, just as 
they do the bodies of the aphides. I have not actually noticed 
that this promotes a flow of nectar, but ever since I became a 
disciple of Darwin I have been convinced that the most 
trivial circumstance is worthy of notice ; and it may be that 
the slight irritation of the glands kept up by the ants is suffi- 
cient to ensure the perpetuation of a function of the plant now 
useless to itself. It is, however, perhaps too soon to assume 
that the glands are entirely useless to the plants in Europe. 
Darwin stages that there is good evidence that the absence of 
glands in the leaves of peaches, nectarines, and apricots leads to 
mildew ('‘Animals and Plants under Domestication,” vol. ii. 
p. 231). 

Darwin refers at the same place to the variation of the glands 
of the leaves in the above-mentioned fruit trees and I may add 
that they are extremely variable on the cherry, being sometimes 
absent, sometimes on the stalk and sometimes on the blade of 
the leaf. The young leaf in its earliest stage, before it expands, 
has a complete fringe of them, thus bearing out Mr. Francis 
1 Urwin’s theory that they are homologous with the serration- 
glands of Eeioke. 

May I suggest to some of your correspondents tliat information 
as to now far north in Great Britain or in Europe the glands on 
the above fruit trees are attended by ants and especially If the 
wild cherry (which I have not had an opportunity of observing) 
is so attended, would be of great interest Thomas Belt 

Cornwall House, Ealing, June 8 


On Time 

r< The fact is, that we have not yet quite cast off the tendency to eo-caltcd 
metaphysics.”— TaH, "Kec. Adv. in Fhya Sc.# N p, ti. 

In Thomson and Tairis “ Natural Philosophy, ” of which I 
Have only the German edition in my possession, I find, § 246 : 
“ Die Zeiten, wahrend welcher irgend etn besondcrer Kdrper, der 
durch kerne Kraft angetrieben wkd, die Geschwindigkeit seiner 
Bewegung zu andern, gleiche Wege durchlauft, sine! einander 
glekh,” And $ 247 : “Die** Bats driickt bless die to die 
Mesaung der Zeit ahgemein getsotoae Uebereinkunft aas.” 

These quotations quite express what is generally understood* 
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Vet in the definition of the equality of two lapses of time there this on its having been established which lapses of time are 
is a logical fault It is not allowed implicitly to introduce in a ©quaL , . . _ , 

definition what is to be defined. There is no body of which we If we wish to compare the length of two bodies we place the 
know h priori that no force tries to alter its velocity • in order to one beside the other, or if circumstances prevent us from doing 
ascertain this, we must find out in consistency with the usual so, we successively place a third object beside each of them, 
definition of force, given in § 217, whether it moves through For the comparison of two lapses of time we lack such means 
equal spaces in equal times, and have to follow another way. 

The definition of § 246, therefore, really says : The times, in In nature phenomena present themselves that persistently 
which a body that goes through equal spaces in equal times return. Now we simply settle by definition that the lapses of time 
moves through equal spaces are equal. It is evident that we between the first occurrence of a particular phenomenon and the 
arc reasoning in a circle. second is equal to that between the second and third occurrence . 

I am very well aware of the objection which will be made. Which phenomenon is to be chosen ? Flux and reflux? Earth* 
We have it in § 245 : “ Auch werden wir spater sehen, dass ein quakes? For the application of kinematics and abstract dy* 
vollkommen gJatter spharischer Korper, welcker aus concen- namics in interpreting phenomena, the choice is no indifferent 
tritchen Schalen besteht, deren jede von gleichformiger Material matter. . 

und iiberall von derselben Dichtigkeit ist, sich, wenn man ihn in I confine myself to the phenomenon which is still the usual 
eine Drehung um eine Axe versetzt hat, trotz hinzutre tender ein- base of the measurement of time. It is settled by definition that 
wirkender Krafte mit gleichformiger Winkelgeschwindigkeit the lapses of time between the successive culminations of a 
drebt, und seine Rotationsaxe in einer absolut festen Richtung definite fixed star in a definite place are equal. To divide these 
erh&llt.” Thereupon it is said in § 247 that the earth is a body lapses of time themselves into equal parts, it is settled that the 
which fulfils these conditions very nearly, and that therefore its apparent motion of the fixed star, and therefore of all fixed stars, 
rotation gives us the means to measure time. But this assertion is uniform. 

is not at all proved. The results arrived at in the attempts at interpreting pheno- 

I now request my readers to be so good as to follow the ex- mena show that a very good hit has been made. But it is not 
position of my view. I assume that we are able to decide impossible that after greater development of science we may have 
whether two lapses of time are equal. How this is done I shall to make the measurement of time independent of the rotation of 
dwell on afterwards. the earth. The application of abstract dynamics to the theory 

When the conception of time is combined with the conception of the motion of the earth round the sun and of the moon round 
of motion we arrive at the building up of kinematics, in which the earth has furnished admirable results. But in comparing the 
the ideas of velocity and of acceleration are introduced. In results of calculation with the accounts of eclipses found in 
abstract dynamics the idea of force is first introduced, wholly ancient chronicles, a difference is met with, and in the opinion 
separated from any definite physical sense. As soon as the state of some it is too considerable to be accounted for by the imper- 
of motion of a body (which is determined by the magnitude and fection which may adhere to ancient descriptions. Therefore 
the direction of its velocity) undergoes a change, we think of a the theory of the motion of the earth and of the moon is incora- 
cause of this change, and call this cause a force. We ascribe to plete. But hitherto no omission can be pointed out. For this 
a force magnitude and direction. If a body, which primarily is reason some men of science are inclined to settle by definition that 
in rest, acquire a rectilinear motion, the force has constant direc- the theory of the motion of the earth and of the moon is com- 
tion. The magnitude of a force of constant direction is judged plete, and to make itjthe base of the measurement of time. TheD, 
by the increase of velocity, which it gives in a definite time to a of course, the former definition must be abandoned, and two 
body primarily in rest. If the increases of velocity in equal arbitrary intervals between successive culminations of a fixed 
times be equal, the force has constant magnitude. Two forces star no longer are equal. 

of constant direction and magnitude are in the same proportion Prof. Clerk Maxwell says (‘‘ Theory of Heat,” second edition, 
as the increases of velocity which they give in equal times to the p. 81) : “ This shows that time, though we conceive it merely 
same body. Unity of force is the force which in unity of time as the succession of our states of consciousness, is capable of 
gives to a particular body unity of increase of velocity. measurement, independently, not only of our mental states, but 

It is conceivable that equal forces acting on different bodies of any particular phenomenon whatever.” In my opinion this 
cause different accelerations. Therefore another idea is intro- assertion is erroneous. If we reject the rotation of the earth as 
duced — the idea of mass. It is settled by definition that the the base of the measurement of time, we must have recourse to 
masses of two bodies are in inverse proportion to the accelera- the motion of the earth round the sun or to that of the moon 
lions which they receive from equal forces. To a particular body round the earth, or to any other phenomenon. Thomson and 

unity of mass is ascribed. Unity of force is the force giving Tait, in § 406, already allude to a metal spring oscillating in 

to unity of mass unity of acceleration. vacuo. It should then be settled by definition , for example, that 

I need not dwell on other ideas which are introduced, e.g . , such a spring has a harmonical motion. If we proclaimed the 

moment, work, energy, &c. The whole building can be con- lapses of time between the successive arrivals of flux and reflux 

structcd, and there is room for every investigation which belongs at a particular station to be equal, and if we admitted, in order 
to so-called theoretical mechanics. So it is demonstrated that a to divide these lapses of time into equal parts, e.g that the 
centrobaric body, which has kinelical symmetry in respect to its water sinks and rises uniformly, then the whole of kinematics and 
centre of gravity, and which has been brought in rotation about abstract dynamics would retain the same form ; even then a cen- 
an axis going through the centre of gravity, retains constant trobaric body with kinetical symmetry in respect to its centre of 
angular velocity, when no forces are acting on the surface, and gravity, would show the peculiarity already mentioned. But it 
on the component parts only central forces which are in the same would be seen that our kinematics and abstract dynamics were 
proportion as the masses of the parts. but a highly deficient aid for the interpretation of phenomena ; 

Before kinematics and abstract dynamics can be applied in and the earth would not at all be a body with the same motion 
interpreting phenomena, we must be enabled to measure time. round its axis, as if it were a centrobaric body with kinetical 
What is time ? There are mental conceptions which cannot be symmetry in respect to its centre of gravity, 
described by words, and I reckon “ time ” amongst them. But Of course it is wise to maintain provisionally the definition by 
I shall try to answer the question how the conception of time which the earth in equal times rotates through equal angles, 
originates with us. In applying abstract dynamics to the interpretation of pheno- 

The formation of the conception of “ time ” is preceded by mena, we are led to identify the idea of mass with the idea of 

the formation of the idea of “lapse of time,” The idea of quantity of matter, and this has furnished excellently satisfying 

“ lapse of time yet arrive at by the simultaneous observation of results. From this, in conjunction with experiment, it follows 

two phenomena, in conjunction with the observation of two phe- that two bodies which have equal weight, possess equal quantities 

nomena not occurring simultaneously, in such a manner that we of matter ; that no matter is annihilated or created, «c. 

receive the impression of the second phenomenon when the irn- This article is already too long for me to dwell on other con- 
preasion of the first one is not yet effaced from our memory. sequences which follow from my view. Only a few words on 

A lapse of time, from the nature of the idea, is limited. If the conservation of energy. This law threatens to be considered 

we abstract the definite limits, we have the conception of time. an axiom. Vet I believe it desirable that we should always re- 
ft is clear that in speaking of the measuring of time we member that it is the result of experiment. If the measuring: ot 

properly mean the measuring of lapses of time. time were founded on a different oasis, it would not hold. Stul 

In order to measure lapses of time we muBt .know when a the experiments do not give perfectly ^satisfying ***}”**• 

lapse of time is twice at long as another, We , easily come to this is ascribed to the imperfection of our methods and mstru- 
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Rents, which family turn be the cause. Bat, probably, if in 
future times it be found % improved methods and instruments 
that the law does not hold, it would be advantageous to pro- 
claim by definition the conservation of energy and to deduce 
from it the measurement of time. Then we should have the 
analogon of the absolute scale of temperature of Thomson. 

If any one after the perusal of this article asserts that my 
rieWs are at variance with the historical development of science, 
1 answer that often in the reasoning of man there are gaps, 
which by ecu temporaries are not perceived ; but that we must 
try to find them out and to fill them. 

I hope my readers will not be too much annoyed by the de- 
fective maimer in which I may have expressed myself in English j 
it is always difficult to make use of a foreign language. 

Before dosing I am bound to state that 1 have particularly 
mentioned the assertions of Sir W. Thomson, Prof. Tait, and 
Prof. Clerk Maxwell, because in their works I found most 
emphatically staged what in my opinion is erroneous. These 
eminent men stand so high that it ia unnecessary for me to ex- 
press my profound respect for them. V. A. Julius 

Koermond, Holland 


OUR ASTRONOMICAL COLUMN 


The D'Angos Comet of 1784. — Encke's investigation 
relating to this reported comet appears in Zach’s Corre* 
spondance Astronomique, as an “ Imposture Astronomiaue 

^ 1^0 du Chevalier D’Angos, ddvoilde par J. F. Encice, 
tba.” Olbers, in a letter addressed to him, had, as 


already stated, asked his attention to the subject, saying, 
“ I would invite you to the examination of a doubtful 
comet of which tfie result will be either the knowledge of 
the yet unknown orbit of a very remarkable comet, or 
the discovery of a most shameful imposture,*' and adding 
particulars to which allusion is made in our previous 
note. 

Encke remarks at the outset that, contrary to all gene- 
ral usage amongst astronomers, D'Angos had given 
the Malta observations with mean times for Paris, and 
the comet's positions expressed in longitudes and lati- 
tudes, which confirmed the suspicion that he had com- 
puted from the elements of an imaginary orbit and had 
not taken the trouble to convert the results into right 
ascensions and declinations, in which astronomers are 
accustomed to present them. If it is demonstrable that 
according to the observations (at least without supposing 
them erroneous to the amount of many minutes) the 
comet could only have moved in a very improbable orbit, 
in fact almost as a satellite of the earth and at a distance 
less than that of the moon, and if further it can be 
shown that by a ver^ simple error of calculation D’Angos 
was misled in deducing the places of the comet from the 
Imaginary elements, then, Encke urged, there remains no 
longer the smallest doubt that he had invented all these 
observations. Making use of the positions given for April 
t§f 32, and 29, Encke assuming arbitrarily a value of the 
comics curtate distance from the earth at the first date, 
finds the corresponding value for the same at the thira 
date in order to represent precisely the longitude on 
April 23, and compares with the corresponding latitude. 
Thus if the curtate distance on April 22 be taken as 0*42 
(wo somewhat contract Encke's figures) the third distance 
is 0*55, the error on the middle latitude, - 16', and the 
resulting conic section is a hyperbola ; the same form of 
orbit is deduced what the comet’s distance on April 22 is 
dittfipi&ed to If this distance be farther diminished 
to 0*146, the orbit becomes ah ellipse, but the error on 
the middle latitude is still rr 12% and it was found neces- 
sary to reduce the curtate distance to 0*00126 in order to 
represent this latitude with no greater error than — 2 '*5 ; 
the resulting orbit being also an ellipse. Taking the solar 
pmhax at 3 ** 86 , this distance corresponds to 116,000 
miles, or about half the moan's distance from the earth, 
apd under the condition named above, on April 29 it 
s^tbe^ssfhan 160,00a miles. Thus Encke found 
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it was necmaiy to assume the comet’s distance from the 
earth, ahnost-incredibly small if the errors of calculation 
are to be brought within the limit assigned by D’Angos 
to the difiewmees between the places computed from his 
elements ana hk Observations, or about if ; and, he con- 
tinues, a cetestial body under such circumstances remain- 
ing for so long a time in immediate proximity to the earth, 
would assuredly have been retained within its sphere of 
activity, and D'Angos if he were the first would certainly 
not have been the only observer of this second moon* 
Rejecting then as beyond probability the conclusions 
necessarily drawn from an investigation in the manner 
here briefly described, Encke proceeded to examine the 
calculation of geocentric longitudes and latitudes of the 
comet from the elements assigned by D’Angos. 

Taking for example the observation of April 15, the 
logarithm of the radius-vector calculated from the orbit of 
D’Angos is found to be 9*8208333, and continuing the 
computation the resulting position differs from the obser- 
vation 47 0 in longitude ana 15 0 in latitude, but supposing 
that by an error of the pen D'Angos bad usta a log. 
radius-vector ten times greater, or 0*8208333, with the 
same heliocentric longitude and latitude, the errors are 
reduced to 56 seconds and 34 seconds respectively, and 
making the same change in the log. radii-vectores at the 
other dates of observation, Encke arrived at the extra- 
ordinary result that the whole of the reputedly-observed 
places were represented within about the limit of error 
mentioned by D’Angos, and he insisted that with such 
proof there could be no possible doubt that the observa- 
tions and the orbit of the comet, M ne soient enti&rement 
fausses et controuvdes, et que par consequent il faut les 
rayer de tous nos catalogues des comvrtes, comme un astre 
chimerique qui n'a jamais exists ; " while at the same time 
he acknowledged himself ready to do justice to the accused 
and to make the most ample satisfaction if he could be 
opposed by arguments as strong and apparently con- 
clusive as those upon which he had founded an adverse 
verdict. 


The Total Solar Eclipse, 1889, December 22.— In 
continuation of notices of future total eclipses of the sun 
which have appeared in this column, the elements of the 
eclipse of 1889, December 22, are subjoined 


G.M.T. of Conjunction in R.A. Dec. 22, at oh. 24m. 50s. 


R.A. ... 


Moon’s hourly motion in R.A. 
Sun s „ y* »» 

Moon’s declination 

Sun’s „ 

Moon’s hourly motion in decl. 
Sun’s ,, ,* 11 

Moon’s horizontal parallax ... 
Sun’s „ 11 

Moon’s semi-diameter 
Sun’s „ 


271 o 104 
41 207 

2 46*6 

2314 1*8 S. 
23 27 10*3 S. 

3 4 2 Sr* 

o n N. 

61 tyi 
9*1 
16 42*0 
16 i6*l 


The central and total eclipse commences in long. 
78° 52' W., lat. 1 5° 22' N,, and ends in long. 6o° 55' E. and 
lat. 6° 53' N., and it occurs with the sun on the meridian 
in long. 6° 27' W., lat. i i J 5' S. 

At a point on the coast of Africa in io° & S. lat., totality 
commences at 2h. 8m. 55 s. local time, and continues 
3m. 34s. At Bridgetown, Barbadoes, totality begins at 
6h. 47m. 6s. a.m. local time, and continues im* 48s., out 
the sun’s altitude is only 6°. The following are points 
upon the central line, which will show that with a farr 
duration where the sun is near the meridian, the course 
of the eclipse is not a favourable one (or observation 


Lon*. 

59 *22 W. 
47 39 

3* 28 w.; 


Lat. 

>3 3° £• 
7 37 K. 
0 23 Sr 


Long. 

14 O 
ll 33 K. 


Lut* 

ii 23 S. 
S 45 ,, 
$* 7 S. 
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HOW TO DRAW A STRAIGHT LINE 1 
' , III* 

B EFORE leaving the Peaucellier cell and its modifica- 
tions, I must point out another important property 
they possess besides that of furnishing us with exact recti- 
linear motion* We have seen that our simplest linkwork 


enables us to describe a circle of any radius, and if we 
wished to describe one of ten miles radius the proper course 
would be to have a ten mile link, but as that would be, to say 
the least, cumbrous, it is satisfactory to know that we can 
effect our purpose with a much smaller apparatus. When 
the Peaucellier cell is mounted for the purpose of describ- 
ing a straight line, as I told you, the distance between 



the fired pivots must be 'the same as the length of the 
“ extra” link. If this distance be not the same we shall 
not get straight lines described by the pencil, but circles. 
If the difference be slight the circles described will be of 
enormous magnitude, decreasing in size as the difference 


but it may not be amiss to give here a short proof of the 
proposition. 

In Fig. 17 let the centres Q, Q' of the two circles be at 
distances from O proportional to the radii of the circles. 
If then O D C P S be any straight line through O, D Q 



M will be parallel to P Q', and C Q to S Q', and O D w‘*ll 

. bear the same proportion to O P that O Q does to O Q'. 

increases. If the distance Q O, Fig. 6, be made greater Now considering the proof we gave in connection with 

than Q C, the convexity of the portion of the circle de- Fig. 7, it will be clear that the product O D * O C is con- 

scribed by the pencil (for if the circles are large it will of 


-* — r 



course be only a portion which is described) will be towards 
O, if less the concavity. To a mathematician, who knows 
that the inverse of a circle is a circle, this will be clear, 

* l*e»**e it South Kcntmgton in connection with the Low Cotteotion of 
Scmu&o by A. & SUopt, B.A. Continued tom p. 8* 



Fig. 22 . 


stant, and therefore since O P bears a constant ratio to 
OD, 0 P • O C is constant. That is, if O C * O P is con- 
stant and C describes a circle about 6, P will describe 
one about O'. Taking then 0, C, and P as the O, C, and 
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P of the P c*u cg tfte ce& in Fifr we see how P comes to 
describe a ' ' ; ■ ' , " * . <■ ' 

It is Imdif neceisar^ to state the importance 

of^the Fcaucellier compass in 
thcf mechanical arts for drawing 
circles of large radios. Of course 
the various modifications of the 
“ cell * I have described may all 
be employed for the purpose. 
The models exhibited by the 
Conservatoire and M. Breguet 
are furnished with sliding pivots 
for the purpose of varying the 
distance between O and Q, and 
thus getting circles of any radius. 

My attention was first called 
to these linkworks by the lec- 
ture of Prof Sylvester, to which 
I have refeired. A passage in 
that lecture in which it was stated that there were pro- 
bably other forms of seven-link parallel motions besides 


M, PcaucellieFs, thep the only one known, led me to in- 
vestigate the subject, and I succeeded in obtaining some 
new parallel motions of an entirely d iffeient^character 
to that of M. Peaucellier. I shall bring two of these 
to your notice ms the investigation of them will lead us to 
consider some other, linkworks of importance. 

If I take two kites, one twice as big as the other, such 
that the long links of each are twice the length of the 
short ones, and make one long link of the small kite lie 
on a short one of the large, and a short one of the small 
on a long one of the large, and then amalgamate the coin- 
cident links, I shall get the linkage shown in Fig. 18. 

The important property of this linkage is that, although 
we can by moving the links about, make the points P and 
P' approach to or recede from each other, the imaginary 
line joining them is always perpendicular to that drawn 
through the pivots on the bottom link L M. It follows 
that if either of the pivots P or P' be fixed, and the link 
L M be made to move so as always to remain parallel to 
a fixed line, the other point will describe a straight line 
perpendicular to the fixed line. Fig. 19 shows you the 
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inn vertical straight line, the distance P C in Fig. 20 being 
the same as it was in Fig. 19 ; but from a well-known 
property of a circle, if H be any on* of the holes pierced 
ut the piece, the angle HFP is constant, thus the straight 
line HP' is fixed in position, and H moves along it; 
similarly all the other holes move along in straight lines 
passing through the fixed pivot P', and we get straight 
line motion distributed in all directions. This species of 
motion is called by Prof. Sylvester “ tram-motion.” It 
is worth noticing that the motion of the circular disc is 
the same as it would have been if the dotted circle on it 
rolled inside the large dotted circle ; we have, in fact, 
White's parallel motion reproduced by linkwork. Of 
course, if we only require motion in one direction, we may 
cut away all the disc except a portion forming a bent 
arm containing C, P, and the point which moves in the j 
required direction. 

The double kite of Fig. 18 may be employed to form 
some other useful linkworks. It is often necessary to 
have, not a single point, but a whole piece moving 
so that all points on it move in straight lines. I may 
instance the slide rests in lathes, traversing tables, 
punches, drills, drawbridges, &c. The double kite en- 
ables us to produce linkworks having this property. In 
the linkwork of Fig. 21, the construction of which will be 



Fig 22 . 


at once appreciated if you understand the double kite, 
the horizontal link moves to and fro as if sliding in a 
fixed horizontal straight tube. This form would possibly 
be useful as a girder tor a drawbridge. 

In the linkwork of Fig. 22, which is another combina- 
tion of two double kites, the vertical link moves so that 
all its points move in horizontal straight lines. There is 
a modification of this linkwork which will, 1 think, be found 
interesting. In the linkage in Fig. 2$ which, if the thin 
links are removed, is a skeleton drawing of Fig. 22, let the 
dotted links be taken away and the thin ones be in- 
serted; we then get a linkage which has the same 
property as that in Fig. 22, but it is seen in its new form 
to be the ordinary double parallel ruler with three added 
links. Fig. 24 is a figure of a double parallel rule made 
on this plan with a slight modification. If the bottom 
ruler be held horizontal the top moves vertically up and 
down the board, having no lateral movement. 

While I am upon this sort of movement I may point 
out an apparatus exhibited in the Loan Collection by 
Prof, Tchebicheff which bears a strong likeness to a com- 
plicated camp-stool, the seat of which has horizontal mo- 
tion. The motion is not strictly rectilinear ; the apparatus 
being, as will be seen by observing that the thin line in 
we figure is of invariable length, and a link might there- 
fore be put where it is, a combination of two of the parallel 


motions of Prof, Tchebicheff given in some 

links added to keep the seat parallel with ihehase. ; The 
variation of the upper plane, from a strictly horizontal 
movement is therefore ooubli that of the tracer in the 
simple parallel motion. 

Fig. 26 shows how a similar apparatus of much simpler 
construction employing the Tchebicheff approximate 
parallel motion can be made. The lengths of the links 
forming the parallel motion have been given before 
(Fig. 4). The distance between the pivots on the moving 
seat is half that between the fixed pivots, and the length 
of the remaining link is one-half that of the radial links. 

An exact motion of the same description is shown in 
Fig. 27, 0 , C, O', P are the four foci of the quadriplane 
shown in the figure in which the links are bent through a 
right angle, so that 0 C * 0 P is constant, and C 0 P a right 
angle. The focus O is pivoted to a fixed point, and C is 
made by means of the extra link Q C to move in a circle of 
which the radius 0 C is equal to the pivot distance 0 Q. 
P consequently mov*s in a straight line parallel to 0 ,Q, 
the five moving pieces thus far described constituting the 
Sylvester- Kempe parallel motion. To this are added the 
moving seat and the remaining link R O', the pivot dis- 
tances of which, P R and R O', are equal to 0 Q. The 
seat in consequence always remains parallel to Q 0, and 
as P moves accurately in a horizontal straight line, every 
point on it will do so also. This apparatus might be used 
with advantage where a very smoothly- working traversing 
table is required. 

{To be continued.) 


SPONTANEO US GENERA TION 1 


j '"THE investigation embodied in the memoir now 
j * *, submitted to the Society was opened in the 

j summer of 1876 by a series of tentative experiments 
j on turnip-infusions, to which were added varying quan- 
1 tities of bruised or pounded cheese, 1 was soon, how- 
! ever, drawn away from them to other experiments on 
infusions of hay. With this substance no difficulty was 
encountered in my first inquiry. Boiled for five minutes, 
and exposed to air purified spontaneously or freed from 
its floating matter by calcination or filtration, hay in- 
fusion, though employed in multiplied experiments at 
various times , never showed the least competence to 
kindle into life. After months of transparency, 1 have, 
in a great number of cases, inoculated this infusion with 
the smallest specks of animal and vegetable liquids con- 
taining Bacteria , and observed twenty-four hours after- 
wards, its colour lightened, and its mass rendered opaque 
by the multiplication of these organisms. 

But in the autumn of 1876, the substance with which I 
had experimented so easily and successfully a year 
previously, appeared to have changed its nature. The 
infusions extracted from it bore in some cases not only 
five minutes' but fifteen minutes' boiling with impunity. 
But on changing the hay a different result was often 
obtained. Many of the infusions extracted from samples 
of hay purchased in the autumn of 1876, behaved exactly 
like those extracted from the hay of 1875, being com- 
pletely sterilized by five minutes' boiling. 

To solve these discrepancies, numerous and laborious 
experiments were executed with hay derived from different 
localities, and by this means in the earlier days of the 
inquiry, it was revealed that the infusions which mani- 
fested this previously unobserved resistance to steriliza- 
tion were, one and all, extracted from old hay, while the 
readily sterilized infusions were extracted from new hay, 
the germs adhering to which had not been subjected to 
long-continued desiccation, 

1 then fell back upon infusions whose deportment had 


* “ Farther Researches on the Deportment and Vital Resistance of Putre- 
factive and Infective Organisms, from a Physical Point of View. Byjoha 
Tyndall, LL.U., F.R.S., Professor of Natural Philosophy « the. Royal 
Institution. — Abstract. 
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been previously familiar to me. and in the sterilization of 
which X had never experienced any difficulty. Fish, flesh, 
and vegetables were re-subjected to trial Though the 
precautions taken to avoid contamination were far more 
stringent than those observed in my first inquiry, and 
though the interval of boiling was sometimes tripled in 
duration, these infusions, in almost every instance, broke 
down. Spontaneously purified air, filtered air, and cal- 
cined air, — calcined, I may add, with far greater severity 
than was found necessary a year previously,— failed, in I 
almost all cases, to protect the infusions from putrefaction, j 

1 had the most implicit confidence in the correctness of 
my earlier experiments ; indeed, incorrectness would have 
led to consequences exactly opposite to those arrived at j 
Errors of manipulation would have filled my tubes and 
flasks with organisms instead of leaving them transparent 
and void of life. By the unsuccessful experiments above 
referred to a clear issue was therefore raised : Either the 
infusions of fish, flesh, and vegetable had become en- 
dowed in 1876 with an inherent generative energy which 
lh£y did not possess in 1875, or some new contagium ex- 
ternal to the infusions, and of a far more obstinate cha- 
racter than that of 1875, had been brought to bear upon 
them. The scientific mind will not halt in its decision 
between these two alternatives. 

For my own part the gradual but irresistible interaction 
of thought and experiment rendered it at first probable, 
and at last certain that the atmosphere in which I worked 
had become so virulently infective as to render utterly 
impotent precautions against contamination, and modes 
of sterilization, which had been found uniformly successful 
in a less contagious air, I therefore removed from the 
laboratory, first to the top, and afterwards to the base- 
ment of the Royal Institution, but found that even here, 
in a multitude of cases, failure was predominant, if not 
uniform. This hard discipline of defeat was needed to 
render me acquainted with all the possibilities of infection 
involved in the construction of my chambers and the 
treatment of my infusions. 

I finally resolved to break away from the Royal Insti- 
tution, and to seek at a distance from it a less infective 
atmosphere. In Kew Gardens, thanks to our President, 
the requisite conditions were found. I chose for exposure 
in the Jodiell laboratory the special infusions which had 
proved most intractable in the laboratory of the Royal 
Institution. The result was that liquids which in Albe- , 
marie Street resisted two hundred minutes bod mg, be- 
coming fruitful afterwards, were utterly sterilised by five 
minutes’ boiling at Kew. 

A second clear issue is thus placed before the Royal j 
Society Either the infusions had lost in Kew Gardens 
an inherent generative energy which they possessed in j 
our laboratory, or the remarkable instances of life deve- ■ 
lopment, after long-continued boiling, observed in the 
laboratory are to be referred to the contagium of its air. 

With a view to making nearer home experiments similar 
to those executed at Kew, I had a shed erected on the 
mo f of the Royal Institution. In this shed infusions were 
prepared and Introduced into new chambers of burnished 
tin, which had never been permitted to enter our labora- 
tory; After their introduction the liquids were boiled for 
five minutes in an oil-bath. 

The Bret experiment in this shed resulted in complete 
failure* the air of the shed proving to be sensibly as in- 
fective as the air of the laboratory. 

Either of two causes* or both of them combined, might, 
from my point of view, have produced this result. First, 
a fine from the laboratory was m free communication with 
the atmosphere not far from the shed; secondly, and this 
was the real cause of the Mretiao* my assistants in 
preparing the infusions* had freely passed from the 
laboratory to the shed. They had thus carried the con- 
tagion* by a mode of transfer known to every physician. 

The infected shed was di si n f ect e d ; die infusions were 


again prepared* and care was taken, by the use of proper 
clothes, to avoid the former causes of contamination. 
The result was similar to that obtained at Kew, via, 
organic liquids which in the laboratory withstood two 
hundred minutes’ boiling, were rendered permanently 
barren by five minutes’ boiling in the shed. 

A third dear issue is thus placed before us, which 
I should hardly think of formulating before the Royal 
Society, were it not for the incredible confusion which 
apparently besets this subject in the public mind. A rod 
thirty feet in length would stretch from the infusions in 
the shed to the same infusions in the laboratory. At one 
end of this rod the infusions were sterilized by five 
minutes’ boiling, at the other end they withstood two 
hundred minutes’ boiling. As before, the choice rests 
between two inferences: — Either we infer that at one end 
of the rod animal and vegetable infusions possess a 
generative power, which at the other end they do not 
possess ; or we are driven to the conclusion that at the 
one end of the rod we have infected, and at the other end 
disinfected air. 

The second inference is that which will be accepted by 
the scientific mind. To what, then, is the inferred dif- 
ference at the two ends of the rod to be ascribed ? In 
one obvious particular the laboratory this year differed 
from that in which my first experiments were made. On 
its floor were various bundles of old and desiccated hay, 
from which, when stirred, clouds of fine dust ascended 
into the atmosphere. This dust proved to be both fruitful 
and in the highest degree resistant. Prior to the intro- 
duction of the hay which produced the dust, no difficulty 
as regards sterilization had ever been experienced ; sub- 
sequent to its introduction my difficulties and defeats 
began. 

in these and numerous other experiments a method 
was followed which had been substantially employed by 
Spallanzani and Needham ; and more recently by Wyman 
and Roberts, the method having been greatly refined by 
i the philosopher last named. The flasks containing the 
infusions were only partially filled, the portions unoccupied 
by the liquids being taken up with ordinary unfiltered air. 
Now as regards the death-point of contagia, we know 
that in air it is higher than in water, the self-same 
temperature being fatal in the latter and sensibly harm- 
less in the former. Hence my doubt whether, in my 
recent experiments, the resistance of the contagium did 
not arise from the fact that it was surrounded, not by 
water but by air. 

I changed the method, and made a long series of 
experiments with filtered air. They were almost as un- 
successful as those made with ordinary air. 

One source of discomfort clung persistently to my mind 
throughout these experiments. I was by no means cer- 
tain that the observed development of life was not due to 
germs entangled in the film of liquid adherent to the 
necks and higher interior surfaces of the bulbs. This film 
might have dried, and its germs, surrounded by air and 
vapour, instead of by water, might on this account have 
been able to withstand an ordeal to which they would 
have succumbed if submerged. 

A plan was, therefore, resorted to by which the infu- 
sions were driven by atmospheric pressure through lateral 
channels issuing from the centres of the bulbs. As before, 
each bulb was filled with one-third of an atmosphere of 
filtered air, and afterwards heated nearly to redness. 
When fully charged, the infusion rose higher than the 
central orifice, and no portion of the internal suiface was 
wetted save that against which the liquid permanently 
rested. The lateral channel was then closed with a 
lamp without] an instant’s contact being permitted to 
occur between any part of the infusion ana the external 
air. It was thus rendered absolutely certain that the 
contagia exposed subsequently to the action of heat were 
to be sought* neither in the superjacent air nor on the in* 
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terior surface* of the flasks, but in the body of the infu- 
sions themselves. 

By this method J tested in the first place the substance 
which, at an early stage of the inquiry, had excited my 
suspicion — without reference to which the discrepancy 
between the behaviour of infusions examined in the winter 
of 1875-76 and those examined in the winter of 1876-77 is 
inexplicable, but by reference to which the explanation of 
the observed discrepancy i$ complete— I mean the old 
bay which cumbered our laboratory floor. 

Four hours' continuous boiling failed to sterilise bulbs 
charged with infusions of this old hay. In special cases, 
moreover, germs were found so indurated and resistant, 
that five, six, and in one case even eight hours' boiling 
failed to deprive them of life. All the difficulties en- 
countered in this long and laborious inquiry were traced 
to the germs which exhibited the extraordinary powers of 
resistance here described. They introduced a plague 
into our atmosphere — the other infusions, like a smitten 
population, becoming the victims of a contagium foreign 
to themselves/ 

It is a question of obvious interest to the scientific 
surgeon whether those powerfully resistant genus are 
amenable to the ordinary processes of disinfection. It 
is perfectly certain that they resist to an extraordinary 
extent the action of heat. They have been proved com- 
petent to cause infusions, both animal and vegetable, to 
putrefy. How would they behave in the wards of a 
hospital ? There are, moreover, establishments devoted 
to the preserving of meats and vegetables. Do they 
ever experience inexplicable reverses. I think it certain 
that the mere shaking of a bunch of desiccated hay in 
the air of an establishment of this character might render 
the ordinary process of boiling for a few minutes utterly 
nugatory, thus possibly entailing serious loss. They 
have, as will subsequently appear, one great safeguard in 
the complete purgation of their sealed tins of air. 

Keeping these germs and the phases through which 
they pass to reach the developed organism clearly in view, 
I have been able to sterilise the most obstinate infusions 
encountered in this inquiry by heating them for a minute 
fraction of the time above referred to as insufficient to steri- 
lise them. The fully developed Bacterium is demonstrably 
killed by a temperature of 140° F. Fixing the mind's eye 
upon the germ during its passage from the hard and resist- 
ant to the plastic and sensitive state, it will appear in the 
highest degree probable that the plastic stage will be 
reached by different germs in different times. Some are 
more indurated than others and require a longer immer- 
sion to soften and germinate. For all known getms there 
exists a period of incubation during which they prepare 
themselves for emergence as the finished organisms which 
have been proved so sensitive to heat. If during this 
period, and well within it, the infusion be boiled for even 
the fraction of a minute, the softened germs which are 
then approaching their phase of final development will be 
destroyed. Repeating the process of heating every ten or 
twelve hours, and before the least sensible change has 
occurred in the infusions, each successive heating will 
destroy the germs then softened and ready for destruc- 
tion, until after a sufficient number of heatings the last 
living germ will disappear. 

Guided by the principle here laid down, and applying 
the heat discontmuously, infusions have been sterilised 
by an aggregate period of heating, which, fifty times 
multiplied, would fail to sterilise them if applied xontinu- 
; ously. Four minutes in the one case can accomplish 
; what four hours fail to accomplish in the other. 

5 If properly followed out the method of sterilisation here 

V described is infallible. A temperature, moreover, far be- 
low the boiling point suffices for sterilisation. 

? Another mode of sterilisation equally certain, and per- 
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haps still more remarkable, was forced upon me, so to 
speak, in the following way In a multitude of cases a 
thick and folded layer of fatty scum, made up of matted 
Bacteria , gathered upon the surfaces of the infusions, the 
liquid underneath becoming sometimes cloudy throughout, 
but frequently maintaining a transparency equal to that 
of distilled water. The living scum-layer, as Pasteur has 
shown in other cases, appeared to possess the power of 
completely intercepting the atmospheric oxygen, appro- 
priating the gas and depriving the germs in the liquid 
underneath of an element necessary to their development. 
Above the scum, moreover, the interior surfaces of the 
bulbs used in my experiments were commonly moistened 
by the water of condensation. Into it the Bacteria some- 
times rose, forming a kind of gauzy film to a height of an 
inch or more above the liquid. In fact, wherever air was 
to be found, the Bacteria followed it. It seemed a neces- 
sity of their existence. Hence the question, What will 
occur when the infusions are deprived of air? 

1 was by no means entitled to rest satisfied with an 
inference as an answer to this question ; for Pasteur, in 
his masterly researches, has abundantly demonstrated 
that the process of alcoholic fermentation depends on the 
continuance of life without air — other organisms than 
Torn la being also shown competent to live without 
oxygen. Experiment alone could determine the effect of 
exhaustion upon the particular organisms here under 
review. Air-pump vacua were first employed, and with a 
considerable measure of success. Life was demonstrably 
enfeebled in such vacua. 

Sprengel pumps were afterwards used to remove more 
effectually both the air dissolved in the infusions and that 
diffused in the spaces above them. The periods of ex- 
haustion varied from one to eight hours, and the results 
of the experiments may be thus summed up Could the 
air be completely removed from the infusions, there is 
every reason to believe that sterilisation without boiling 
would in most, if not in all cases, be the result. But, 
passing from probabilities to certainties, it is a proved 
fact, that in numerous cases unboiled infusions deprived 
of air by five or six hours' action of the Sprengel pump 
are reduced to permanent barrenness. In a great number 
of cases, moreover, where the unboiled infusion would 
have become cloudy, exposure to the boiling temperature 
for a single minute sufficed completely to destroy the life 
already on the point of being extinguished through defect 
of air. With a single exception, 1 am not sure that any 
infusion escaped sterilisation by five minutes' boiling after 
it had been deprived of air by the Sprengel pump. These 
five minutes accomplished what five hours often failed to 
accomplish in the presence Of air. 

The inertness of the germs in liquids deprived of air is 
not due to a mere suspension of their powers. They are 
killed by being deprived of oxygen. For when the air 
which has been removed by the Sprengel pump is, after 
some time, carefully restored to the infusion, unaccom- 
panied by germs from without, there is no revival of life. 
By removing the air we stifle the life which the returning 
air is incompetent to restore. 


AGRICULTURAL EXPERIMENTS AT 
WOBURN 

T N the autumn of 1875 Mr. C. Randell proposed to the 
A Council of the Royal Agricultural Society that it be 
referred to the Chemical Committee to consider the 
propriety, and the manner, of instituting a series of 
experiments, to test the accuracy of the estimated value of 
manure obtained by the consumption of different articles 
of food, as given in Mr. Lawes' paper, in the Spring 
^timber of the Journal of the Society. 

As It was decided that experiment* by practical farmers 
in different district* could not be relied on, the Duke of 
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Bedford very kindly offered to afford facilities for making 
new experiments at his own cost. 

Mr, Lawes and Dr. Voelcker were requested to draw 
up a scheme for carrying on, at Woburn, such experiments 
as they, in communication with the Chemical Committee, 
might determine on. His grace offered to give up for the 
purpose Crawley Mill Farm, comprising about ninety 
acres, with the house and buildings. But, on examination, 
ft was found that there was no sufficient area on that farm 
so even in character, and in condition, of soil, as to render 
it available for a considerable series of comparative held 
experiments. Eventually, after inspection of many others, 
a large field of much more suitable land was selected, on 
Birchmoor Farm. Crawley Mill Farm is, however, also 
retained, as a means of providing a residence for the 
Superintendent of the experiments, the requisite buildings, 
ana the opportunity of having at command the necessary 
horse and hand labour for the experiments. Mr. P. H. 
Cathcart, formerly at the Royal Agricultural College, 
Cirencester, has been appointed the Resident Superin- 
tendent of the experiments. 

As experiments to determine the value of the manure 
obtained by the consumption of purchased foods ob- 
viously involved the necessity of feeding animals under 
conditions in which the manure could be collected with 
as little loss as possible, the Duke of Bedford has 
erected eight very complete feeding boxes, in which 
fihe manure for the experimental barley and root crops 
recently sown has been made. 

The field devoted to the field experiments has an area 
of twenty-seven acres ; the soil has been carefully tested 
all over, and an account taken of the history of the field 
since 1874. 

It was considered important, especially with reference 
to valuations under the Agricultural Holdings' Act, to 
add, if possible, to our knowledge of the manure- value of 
both artificial manures and consumed feeding stuffs ; and 
it was decided, therefore, both to compare the effects of 
the manure obtained by the consumption of selected pur- 
chased foods, with those obtained by artificial manures 
estimated to supply the same constituents, and also to 
determine the effects of dung and artificial manuring sub- 
stances, applied year after year, on the Woburn soil, and 
to compare these with the results obtained for so many 
years, with the same manures, on the very different soil at 
Rothamsted. Accordingly, 2§ of the six acres where wheat 
had been grown in 1876, after tares and turnips, each fed 
with cake, are devoted to the continuous growth of wheat, 
and 2f acres to the continuous growth of barley. In each 
case the area is divided into eleven plots, of a quarter of 
an acre each. 

The description and quantities of the manures for these 
experiments have been so carefully selected that in the end 
valuable results must be obtained as to the comparative 
value of various kinds of artificial manure as compared with 
farmyard manure, the constituents of which are accurately 
known. Two of the plots are unmanured ; seven are 
manured with artificial manure of more or less compli- 
cated composition, and two with farmyard manure esti- 
mated to contain different proportions of nitrogen. In 
connection with the farmyard manure an accurate record 
is kept of the kinds and quantities of food from which it 
is produced, as also of the increase in the live-weight of 
the stock thus fed 

Besides these continuous experiments a series of rota- 
tion experiments— seeds, wheat, roots, barley, in succes- 
sive years from 1877 18S1 — are to be carried out The 
stock which is to supply the farmyard manure for these 
experiments is to be fed with decorticated cotton-cake, 
which among purchased feeding stuffs has a very high 
manure value, and maize-meal, which has a very low ma- 
nure value. The effects of the manures obtained by the 
consumption of these foods will be cbng^ed with those 
of artificial manures supplying, in 1 me ease the same 


amount of nitrogen, potass, phosphoric acid, &c., as is 
estimated to be contained in the manure front the cotton- 
cake consumed, and in another the same as in that from the 
maize-meal consumed. Accordingly, four feeding experi- 
ments have been conducted, in each of which the same 
amount of litter has been used, and the same amount of 
roots, and the same amount of wheat-straw chaff consumed. 
In Experiment 1, 1,000 lbs: decorticated cotton-cake were 
given w _ addition ; and in Experiment 2, 1,000 lbs. maize- 
meal. In Experiments 3 ana 4 no purchased food was 
given ; but in Experiment 3 artificial manures estimated 
to contain the same amount of the chief constituents as 
the manure from 1,000 lbs. of cotton-cake, and in Experi- 
ment 4 the same as from 1,000 lbs. maize-mead, will be ap- 
plied to the land, in addition to the root and chaff manure. 

Four areas of four acres each have been devoted to these 
rotation experiments, eight of them coming into exact 
experiment this year, and the remaining eight in 1878, 
Each area of four acres is again divided into four plots, 
each of the latter sub-divisions bearing the same crop 
during the rotation of four years, but undergoing different 
treatment in the way of manure. For example, rotation 
No. 1, now under seeds, is treated as follows. Each plot 
is being separately fed by sheep. Plot 1 with cotton- 
cake ; Plot 2 with matee-meal ; and Plots 3 and 4 without 
purchased food. But, for the succeeding wheat, artificial 
manure estimated to contain nitrogen, and other consti- 
tuents, in amounts equal to those in the manure from the 
consumed cotton-cake, will be applied to Plot 3, and 
artificial manure, equal to that from the consumed maize- 
meal will be applied to Plot 4. For the roots in 1 879 (suc- 
ceeding the wheat), the 4 acres will be manured as already 
described, and barley will complete the course in 1880. 
The other rotations are so treated as at the end of the 
four years to yield a collection of data that must be of the 
highest value in agricultural chemistry, and therefore to 
practical agriculture. In a u Statement ” as to the objects 
and plan of the experiment which lies before us, full 
details are given on all points, and carefully constructed 
tables relating to every stage of the experiments, which 
show that all possible care has been taken to secure 
accuracy and practical utility in the results. The expe- 
riment will no doubt be anxiously watched by all in- 
terested in scientific agriculture. 


NOTES 

Prof. Frankland, D.C.L., F.R.S., has now in the press 
a volume containing his collected researches in Pore, Applied, 
and Physical Chemistry, dedicated to Prof. Bunsen, of Heidel- 
berg. The section on Pure Chemistry treats, amongst other 
matters, of the Isolation of the Organic Radicals, and the Dis- 
covery of Organo- Metallic Bodies, and their Application to the 
Synthetical Production of Organic Compounds. In the section 
devoted to Applied Chemistry, the author describes his Investi- 
gations on the Manufacture of Gas for Illuminating Purposes ; on 
the Qualities of Potable Waters ; and on the Treatment of the 
Sewage of Towns. Physical Chemistry includes his Experiment* 
upon Flames, and upon the Source of Muscular Power, to- 
gether with those on the Spectra of Gases and Vapours. Each 
chapter is preceded by introductory remarks, having reference 
to the scope, object, and future development of the subject 
treated ot Mr. Van Voorst is the publisher. 

A movement has been commenced in Spain for the formation 
of an association similar to the British Association. The Madrid 
Societies of Natural | History, Anthropology, and Geography 
have appointed a joint commission to consider how best to 
organise an annual meeting in different parts of the kingdom for 
the purpose of investigating matters of scientific interest within 
the domain of these societies, and also to arrange for the publi- 
cation of the results that may thus be obtained. A movement 
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like this leads one [to hope that a fair future is yet in store for 
„ Spain* 

It is probable that the Sixth Congress of Russian Naturalists 
will not be held this year, the Government not having granted a 
sum of money for the expenses of the Congress, and private help 
being unlikely to be forthcoming on account of the war. 

The fifth session of the International Congress of the Medical 
Sciences will be held at Geneva, from September 9 to 1 5. In 
connection with the Congress there will be an exhibition of new 
apparatus and instruments used in medicine, surgery, physiology, 
dec. Articles for exhibition should be sent free of all charges to 
the w Direction de l’Exposition du Congr&s Medical j Dr. J. L, 
Reverdin, place du Lac, Geneva.” Intending exhibitors should 
intimate before August 15 what space they are likely to require. 

We hope shortly to give an account of the proceedings which 
took place in connection with the recent Gauss centenary 
celebration. We may here state that the festival speech was 
delivered by Prof. Dr. Sommer, that a sketch for a monument 
by the Berlin sculptor, Schaefer, was exhibited in the Festival 
Hall, and that his Majesty, the Emperor of Germany, was a 
contributor to the Memorial Fund. The following pamphlets 
have appeared Briefe zyischen A. von Humboldt und 
Gauss. Herausgegeben von Dr. K. Bruhns ; >f “Gauss. Eic 
Umriss seines Lebens und Wirkens. Von F. A. T. Winnecke 
“Dber die Anzahl der Ideai-Classen in den verschiedenen 
Ordnungen eines cndlichen Korpers. Von R. Dedekind. " The 
committee also intend to publish an account of Gauss’s relations 
with Brunswick. 

j 

France appears to be becoming more and more anxious to 
do honour to her science worthies by the erection of statues. A 
statue to Arago is being erected at Perpignan, in the department 
of Orientales Pyrenees. Another to Niepce de Saint- Victor, a 
name well known in connection with improvements in photo- 
graphy, will be erected at Chalons, his native place, by public 
subscription, at the instance of the Municipal Council of the city. 
It is also stated that a public subscription will be opened at 
Lyons on behalf of Ampere, the inventor of the electro-magnet, 
and the precursor of Faraday in the invention of the inductive 
electricity. Ampere was bom in that city in 1775, an ^ his 
father was guillotined there on the Place des Terraux for having 
been active in the great royalist rebellion against the Convention, 
which ended in the famous siege of Lyons and his capture by 
Dubois-Craned. 

At the usual fortnightly meeting of the Royal Geographical 
Society on Monday, a paper on “Journeys up the Niger and 
Notes on the Neighbouring Countries, 1 ’ by Bishop Crowther, was 
read. The paper, which dealt with the journeys of Bishop 
Crowther in Western Africa, between 1841 and 1871, described 
the character of the river Niger, the villages of the natives upon 
its banks, the tribes scattered about the neighbouring countries, 
&c. It was remarked that the actual extent of the delta of the 
river was still uncertain, but the lecturer inclined to the opinion 
that the affluents of the river, and particularly the Beouwe, on 
the south bank, if traced to their source would lead to a rich 
field of discovery, What might be called the delta of the river 
was a vast tract of marshy country extending along a coast line 
of 120 miles, and probably in parts some 150 miles in breadth. 
In the course of the journey of some 700 miles no less than 
thirteen tribes, speaking as many different languages, were met 
with. Ten of the tribes appeared to be of the same family, and 
might be classed as aboriginal The Housas were a tribe Spread 
in the widest direction, and the territory in which their language * 
was spoken appeared to be more considerable than any in Africa, j 
It was a beautiful language, and had become to Africa what j 
French is to Europe. The other important language of that part ] 
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of Africa was the Fulah. The Filanis were a remarkable people 
who had conquered extensive parts far to the south of the river 
Bdnuwd. Dr. Barth stated that lie had been told by natives of the 
interior that in bygone days an ancient kingdom called Ghanata 
bad existed. The trade routes which meet the Egga on the 
Niger were important ; the chief came from the north, from 
Tripoli, across the Sahara, with European produce on camels to 
the Nupe kingdom, where it was distributed in the neigh- 
bouring countries. It has been resolved by the Church Mission- 
ary Society to send out a small steamer, drawing only three feet 
of water, to push further into the interior, and afford assistance 
to Bishop Crowther to carry the missionary work more com- 
pletely among the natives. 

A Museum of Science and Arts has been established at St. 
Louis, U.S. 

WR are glad to learn that the experiments with Jablochkoflfo 
Electric Light are to be repeated at the West India Dock to* 
morrow evening. We hope all will go well and fairly on this 
occasion so as to allow a real test to be made of the practical 
utility of the invention. 

An Italian optician established in Paris has constructed a very 
sensitive metallic thermometer on a new principle. The dila- 
tions of a small sheet of platinised silver are amplified by means 
of a system of levers, and the motion is communicated to a needle 
on a dial, on which degrees are marked. The motion of the 
needle is almost instantaneous. The apparatus has beeu tested 
in the " Ville de Paris,” a new balloon sent up on June 3 at 
Paris. 

The St Petersburg Society of Naturalists has intrusted Pro- 
fessors Fr. Schmidt and Inostrantseff with a geological explo- 
ration of the Valley of the Neva, from Schlusselburg down to 
the Finnish Gulf. From the interest possessed by die glacial 
accumulations in this valley, as well as die qualifications of both 
professors for this special subject, we may expect much new light 
on the question of the glaciation of Northern Russia. 

The Turkestan Gazette gives the latest news from M, Prshe- 
valsky, dated from Lob Nor, February 22. After having 
reached this lake by the valley of the Lower Tarim, M. Prshe- 
valsky advanced 130 miles east of the lake. The survey and 
the astronomical measurements of latitudes and longitudes he 
has made give a totally new aspect to the map of the country. 
The population on the banks of the Tarim and around the Lob 
Nor is very sparse ; the people speak almost the same language 
as that of Eastern Turkestan. The flora and fauna of the locality 
are very poor ; some vegetation is found only in the Tarim valley, 
the neighbourhood being a true desert. Dating February and 
March M, PrshevaLky was to stay in the Lower Tarim, during 
May at Yuldus, and during June at Kunghes. About the begin- 
ning of July he proposes to return to Kuldsha to begin in 
August his journey to the Tibet 

The Gardener's Chronicle learns that it is proposed to erect at 
Ootacamund, in the Neilgberry Hills, a statue of the late Mr. 
Maclvor, to whom the successful cultivation of Cinchona on 
those Indian slopes is so pre-eminently due. 

We see from the Report of the Auckland (New Zealand) In- 
stitute for 1876*7, that that society is in a flourishing con- 
dition, and that during the year thirteen papers on subjects of 
scientific importance in connection with the Colony were read* 
About a year ago a fine new museum was opened, the cost of 
building having been 4,000 A, halt of which was raised by private 
subscription and half obtained as a grant from the New Zealand 
Government. 

At a recent meeting of the St Petersburg Technical So- 
ciety, M. Chikolef made an interesting communication as to 
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the experiments recently made at St, Petersburg for determining 
the lighting power of the electrical light at great distances. The 
power of the light is notably increased by covering the carbon of 
the Uunp with a thin sheet of copper (one- sixteenth of the 
dia me ter of the carbon at its upper part, and from one-farty-eighth 
to one-sixty. fourth in its lower part). It depends also upon the 
direction given to the carbon, the best being to turn the cup 
towards the object to be lighted. The great machine of Alteneck, 
with a carbon of 12 millim. of diameter, gave a maximum of 
%ht equal to 10,210 candles, and a mean of 5,739 candles; 
whilst with a carbon of 10 millim., but galvanised, it gave a 
maximum of 16,255 candles (20,275 when the cup is turned as 
above) and a mean of 14,039 candles. The light was sufficient 
to make objects visible (for military purposes) at a distance of 
3,080 yards. Of many machines used, the most economical 
proved to be the great one of Alteneck. 

The Society for Improvement of Public Health in Utrecht, 
offers a prize of 100 gulden for the best work on the liquid ma- 
nure of stables, giving (1) an accurate account of the literature 
of the subject ; (2) a description of original experiments on the 
means of obtaining from horse urine diluted with water, products 
which, either as manure or as a chemical preparation, may be 
brought into commerce in comparatively large quantities; (3) 
full numerical tables on quantitative chemical analyses made ; 
(4) a thorough treatment of the financial side of the question. 
The memoirs may be written in Dutch, German, French, or 
English, and are to be sent, with sealed envelope and motto, to 
Prof. Dr. Th. Mac Gillvory, Director of the Veterinary School 
in Utrecht, before September, 1878. 

The very interesting discoveries in prehistoric archeology 
made by M. Kibalchich at Kief, were the subject of his last 
communication at the Russian Archaeological Society. The 
numerous caves in the limestone on the banks of the 
Dnieper seem to have been a favourite haunt of men, even 
during the first ten centuries of our era. Very important 
objects have been found in these caves dating from the time of 
the introduction of Christianity in Russia, showing a remark- 
able mixture of articles used in Pagan and in Christian worship, 
establishing a link between Christian and Indian religious sym- 
bols. We notice especially those caves at Kief which date from 
the earliest stone period. They aie very long, sinuous, but 
narrow, and contain great quantities of the plainest stone 
weapons and stone pearls, together with burned bones of various 
animals. Some facts lead us to infer the existence of lake-dwell- 
ings in the vicinity. Close to these oldest dwelling-places there 
exists a profusion of conic mounds of boulders and koorgattes 
(high mounds of earth), or burial-places, coming from times 
anterior to the introduction of Christianity in Russia. They con- 
tain skeletons, o'ten without skulls, which are buried sepa- 
rately, and a variety of weapons and utensils. The number of 
such burial-places at Kief and in its neighbourhood is very large. 
One cemetery of that epoch occupies twenty-three acres in the 
Fundukley Street, without reckoning the numerous “ kitchen- 
mounds.” The objects excavated by M. Kibalchich will form, 
it is hoped, the nucleus of an archaeological museum to be 
opened at Kief. The excavations are to be continued. 

The Panama Star and Herald ot the 21st ult, states that the 
destructive tidal wave experienced at Callao and the ports to 
the north of that place extended as far south as the northern 
boundary of Chili, but how much further south was not known, 
as the telegraph communication had been interrupted. The 
almost complete destruction was reported of Antofagasta, Iquique, 
Aries, Tambo do More, Pabellon de Pica, and Ilo. Severe 
shocks of earthquake were felt, but they caused little damage. 
The destruction of life and property was panted by rise frightful 
Upheaval and ingress of the sea. At Ariea the sea washed over 
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the town to the hill at the back of die church and destroyed 
much valuable property. The wreck of the United States 
s team e r Wateree % murried inland a couple of miles by the tidal 
wave of 1868, was again floated, and carried a mile or two 
further up the coast The’ sea in some places rose over sixty 
feet, and the destruction of life and property is believed to have 
been enormous. 

The final report of the Sub-Wealden Exploration has just 
been issued by Mr. H. Willett He reports that the depth 
attained on December 21 last year was 1,823 fret, and on April 
12, 1,905 feet On the last-mentioned date a letter was" sent by 
the Diamond Boring Company, stating they used the best 
endeavours to reach a depth of 2,000 feet and bad failed, owing 
to the want of lining permitting the hole to fall in on the rods 
and jambing them. Mr. Willett writes “ The Sub-Wealden 
exploration is, therefore, brought, to a close, and has proved 
conclusively' that in the lowest part of the Wealden area no 
paleozoic rocks exist within 1,900 feet of the surface. That the 
search was justified, and that the scientific deductions of Prof. 
Prestwich, F.R.S., were entitled to the highest consideration 
may be found in the fact that palaeozoic rocks of the Devonian 
period have been discovered (containing spiriferae) in the boring 
made at the brewery of Sir Henry Meux and Co., at the corner 
of Tottenham-Court Road London.” Mr. Willett adds : “ The 
search should undoubtedly be further promoted in the valley 
of the Thames and at other points in the south-east of Eng- 
land.” 

M. FerdinandoTuMMASC has recently constructed a ** ther- 
modynamic motor,” in which work is done by the mere dilata- 
tion of a liquid (oil) without change of s*aie. 

Mr. Samuel Highley writes us:— “In connection with 
Mr. Atkinson’s letter as to the phenomena connected with 
Japanese mirrors, and the question as to their method of manu- 
facture, a few years ago Prof. Pepper exhibited the reflected 
figure formed by these specula when illuminated by a beam of 
oxy hydrogen light upon the screen at the Polytechnic Institution. 
In his * Cyclopedic Science * the question of the method of the 
production of such mirrors is fully discussed. During the time 
the Japanese mirrors were being exhibited at the Polytechnic, 
an English brass-wotker tried to solve the problem and appa- 
rently discovered the secret of the Japanese makers. He found 
that taking ordinary brass and stamping upon its surface with 
any suitable die, not once, but three times in succession, upon 
exactly the same spot, grinding down and polishing between 
each act of stamping, a molecular difference was established 
between the stamped and unstamped parts, so that images of the 
pattern could be reflected from the finally-polished surface, just 
as with the Japanese specula, though no difference of surface 
could be detected by the eye. One operation did not produce 
this result. Mr. James Princeps published an account of his 
investigations on this subject in the Journal of the Asiatic 
Society, vol. L, p. 242. lie gives as the result of his anylysis of 
the Japanese alloy, copper, 80 parts; tin, ao— loo; with no 
traces of silver or arsenic, but a slight indication of zinc. lie 
supposed that the phenomena resulted from difference of density 
produced by means of stamping, and that the thinnest parts, from 
being die hardest, should give the stronger reflection." 

In the last number of the Transactions of the Institution of 
Engineers and Shipbuilders in Scotland is a paper read April 24, 
by Sir Wm. Thomson, on Compass Adjustment on the Clyde, 
the aim of the paper being to show that the Clyde is pre- 
eminently suitable for the adjustment of the compasses of ships 
under way. 

The ninth annual report on the noxious, beneficial, and other 
insects of the State of Missouri, by Chas. V. Riley, the State 
Entomologist, contains descriptions (with woodcuts) of the fcrt* 
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lowing insects The gooseberry span-worm (Eufitchia ribearia, 
Fitch), the imported currant worm {Nematus ventricosus, Klug.), 
the native currant worm (Pristiphora grossularia , Walsh), the 
strawberry worm {Emphytus maeulaius , Norton), Abbot’s white 
pine worm (Lophyru* abbotii, Leach), and Le Conte’s pine worm 
{Zophyrut U contei, Fitch)* There is an account of the progress 
of the Colorado beetle, the army worm, the wheat-head army 
worm, and the Rocky Mountain locust 

Muscular contraction, it is known, is always accompanied 
with electric phenomena ; the difference of electric potential 
between two points of a muscle, undergoes a diminution, which* 
according to Bernstein, precedes by about ^ofa second, the 
contraction of the muscle. This electric variation has been 
observed on various muscles, and in particular on the heart (by 
Du Bois Reymond and Klihne), and recently M. Marey has 
represented it graphically by photographing the indications of a 
Lippmann capillary electrometer. We learn from the Journal 
de Physique , that M. De la Roche has tried the experiment on 
the heart of a living man. Two points of the epidermis of the 
chest were connected with the poles of a capillary electrometer, 
by means of electrodes, formed each of a bar of amalgamated 
zinc, with a plug of muslin at its lower end saturated with sul- 
phate of zinc. Held with insulating handles, the bars were 
applied, one with its plug opposite the point of the heart, under 
the left nipple, and the other to another point of the chest. The 
mercurial column was then seen to execute a series of very 
distinct periodical pulsations synchronous with the pulse ; each 
pulsation even marked the double movement of the heart (of the 
auricles and ventricles). The amplitude corresponded to about 
iVott DanielL 

We have received from Perthes of Gotha a special map of 
Eastern Turkey, by Dr. Petermann, so full of details that for the 
war operations on and beyond the Danube, should the Russians 
succeed in crossing, we know of no better. 

A Russian work, by M. Bogolubsky, on Gold and Gold 
Mining in Russia, is worthy of notice. It contains very 
interesting information upon that industry in Russia and 
Siberia. Wc observe that the area of gold mines occu- 
pies in the Russian empire about 2,100,000 square miles, and 
now yields yearly about 80,000 lbs. of gold, in value upwards of 
3,000,000 /. sterling. The total amount of gold produced in 
Russia since 1752 has been upwards of 2,500,000 lbs. 

A very thorough and exhaustive investigation of the Alaska 
region may now be expected, through the agency of Mr. E. W. 
Nelson, a well-known naturalist, who has lately proceeded to 
Norton Sound, by way of Alaska, to relieve Mr. Turner. He 
has been provided with the necessary outfit by the Smithsonian 
Institution, and will probably greatly increase the amount of our 
knowledge of that interesting country. 

Wr have received from Mr. Stanford “ Botanical Tables for 
the Use of Junior Student*,” by Miss Arabella B. Buckley. 
There are two tables-- one of some common terms used in de- 
scribing plants, and the other a table of the chief natural orders 
Of British plants, arranged according to Bentham and Oliver. 
Both tables are well arranged, and seem to us well calculated 
to serve the purpose for which they are intended. 

M. Mrguin ha* lately been making important researches on 
Acarians, and. on that strange asexual form called Hypopes, a 
tom which is not absolutely necessary for reproduction, but 
which seems to occur under certain biological conditions, for the 
indefinite conservation of the species. In the aerial reservoirs of 
Gallinacem, there breeds an inoffensive species, 
M^uin calls KytodUes glabtr % which sends colonies even 
int© tha bronchial branches, and into the marrowless bones of the 
Mmb* m com muni c ati on with the air vessels in birds. Another 


harmless acarian is found in the cellular tissue of birds living 
and dying there, and persisting after death, surrounded by a 
calcareous tubercle. A third species, which lives normally 
between the barbs of the feathers, produces at the time of moult- 
ing, and in the skin of the birds, especially domestic and wild 
pigeons, a hypopial vermiform nymph. Without this precaution 
of nature, the species would be annihilated, byj reason of the 
fall of the feathers in the moulting season. 

The additions to the Zoological Society’s Gardens during the 
past week include a Lesser White-nosed Monkey {Cercopithecus 
petaurista) from West Africa ; presented by Mrs. Cleaver j a 
Common Buzzard (Bvteo vulgaris), European, presented by Mr. 
F. Buckland j a Smooth Snake {Coronella lams) from Hamp- 
shire, presented by Lord Lilford, F.Z.S. ; three Crested Guinea 
Fowls ( Numida cristata ), two Vulturine Guinea Fowls (Numida 
vulturina) from East Africa, an Imperial Eagle (Aquila impe - 
rialis) from Turkey, deposited ; four Summer Ducks (Aix spottsa), 
I bred in the Gardens. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — In a Convocation held June 5, the decree autho- 
rising the expenditure of 7,000/. on the construction and fittings 
of new chemical laboratories at the University Museum, to 
which we referred p. 94, was introduced by Prof. H. Smith, and 
carried on a division by 64 against 42. 

A second proposal to grant a sum of 2,400/. for additions to the 
University Observatory was carried on a division by 46 placets 
to 27 non- placets. 

The Trustees of the Johnson Memorial Prize for the encou- 
ragement of the study of astronomy propose the following sub- 
ject for an essay: — 4 'The History of the Successive Stages of 
our Knowledge of Nebulae, Nebulous Stars, and Star-Clusters 
from the Time of Sir Wm. Herschel.” The prize is a gold 
medal of the value of ten guineas, with what remains of the 
dividends of four years on 33 8/., reduced annuities, after deducting 
cost for medals, and other expenses. The essays must be sent 
to the Registrar of the University on or before March 31, 1879, 
under the usual conditions. 

Cambridge. — A curatorship in the Department of Zoology 
at the Museum of the University of Cambridge has just been 
established by the Senate, to which Mr. J. F. Bullar, B.A., of 
Trinity College, has been appointed. Mr. Bullar graduated in 
the first class of the Natural Sciences Tripos of 1875, and has 
been twice nominated by the University to study at the Zoological 
Station at Naples, where he is at present working. 

The various special examinations for the Ordinary B.A* 
Degree were held on Friday and Saturday week, when the total 
number of candidates was 204, while at the corresponding period 
of 1876 the number was 190. Candidates can select one of the fol- 
lowing subjects for this final examination, viz., Theology, Law, 
Modem History, Natural Sciences, Moral Sciences, Mechanism, 
and Applied Science. The number in each branch of study is 
as follows :-~Theology, 95, Law, 31, Political Economy, 29 ; 
Modern History, 24 5 Natural Sciences, 21 — viz., 13 in 
Chemistry, 5 in Botany, 2 in Zoology, 1 in Geology. In 
Mechanism and Applied Science there are four candidates. 

Mr. William Napier Shaw, B. A., has been elected a fellow 
of Emmanuel College. He graduated as 16th Wrangler in the 
Mathematical Tripos of 1876, and obtained a first-class in the 
Natural Sciences Tripos, 1877, being distinguished in physics. 

London. — The Council of University College have elected 
Mr. G. D, Thane Professor of Anatomy for two years. 

Dorfat.— ‘The Annual Report of the Dorpat University 
for 1876, gives the number of students at the University as 
815, of whom 86 study theology, 173 jurisprudence, 121 history 
and philology, 363 medicine, and 72 physics and mathematics. 
The number of professors is 67. The library of the University 
numbers 138,924 volumes. 

Rugby School Natural History Society.— The Report 
of this Society for 1876, shows that it is in a “feiriy healthy 
condition,” to use the words of the preface. A considerable 
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proportion of the papers art by members of the Society, as are 
also several of the illustration* Hie papers are on very varied 
subjects and all up to a creditable standard. The preface com* 
plains that so few members take an active part in the Society** 
proceedings, but, in this respect, the Society is no worse than 
others of much greater pretension. Still it would be to the 
advantage of the youthful members if the patrons and office- 
bearers made every effort to increase the number of actual 
workers. We regret that our space prevents us making special 
reference to any of the papers. The Botanical Section has 
issued a list of local plants, by H. W. Trott, the result of many 
years 1 observation ; this last, we daresay, may be obtained by 
any one desiring it. The price is only 9 <4 

London School-Board Districts.— -Mr. Stanford is pre- 
paring for the School-Board of London a series of maps of the 
various School-Board districts of the metropolis, which are likely 
t6 possess considerable interest. These maps are on the scale of 
six inches to a mile, show the various School-Board subdivisions, 
the positions of the schools which have been erected by the 
Board, and, in a different colour, of those which are under the 
Board's inspection. We have seen the sheet of the Hackney 
district, and no better evidence could be produced of the tho- 
roughly good work done by the Board since its institution. 


SCIENTIFIC SERIALS 

Memorit delta Soctela di'-fli Spettroscopitti Italian i, January. — 
Note from Prof. Draper on photographing the spectra of Venus 
and a Lyras ; a 28- inch reflector and a 12-inch refractor are the 
instruments used, and an exposure of from ten to twenty minutes. 
In the photograph of the spectrum of a Lyne bands or broad 
lines appear in the ultra-violet region totally different to anything 
in the solar spectrum. 

February. — Letter on the comet Botclly, 1877, Brorsen- 
Bruhns, 1857, and the eclipse of the moon of February 27, 1877. 
The spectra of the first appears, according to him, to consist of 
some carbon compound. — Tables of statistics of protuberances 
and spots observed at Rome in the months of January and Feb- 
ruary, 1877. — List of positions on the solar limb in which the 
Vapour of magnesium was observed from February 20, 187 6, to 
July 4 of the same year, — In the appendix to this number ap- 
pears an article explaining the construction of the several dif- 
ferent forms of aneroid barometers. 

March. — List of positions on the solar limb in which the 
vapour of magnesium was observed from July to November, 1876, 
by Prof. Tacchini, and a table for the year showing the frequency 
of visibility of the /’-line and 1,474-Itne, from which it appears 
that the latter line is more frequently visible than the former. 
Table of positions and size of protuberances observed at Rome 
in 1876, by Father Seccbh — Some observations of the zodiacal 
light, by Prof. A. Serpieri.— Note by Prof. Tacchini on Mr, Le 
Terrier** researches on the intra-Mercurial planer. — Drawings of 
chromosphere for September and October, 1875, made at Rome 
and Palermo, 

April — Spots and facula observed spectroscopically and 
directly at Palermo in 1876. This paper consists of the daily 
notes of observations of the chromosphere for last year,— Table 
of spots and facuhe observed in Februaiy and March, 1877, by 
Prof Tacchini — Ilrawings of the chromosphere for October, 
November, and December, 1875, by Secchi, Ferrari, and Tac- 
chtni, observed at Rome and Palermo. 

Journal de Physique, April.— On the cause of the motion in 
the radiometer, by M. Gaffie. —On die capillary theory of Gauss 
and its extension to the capillary properties of liquid lines, by 
M* Ltppmaan. — N ew electric lamp, by M. Jabloscbkoff.— On 
the quadrant electrometer of Sir W. Thomson, by M. Benoit, 
—Complement to the theory of the microscope and the dark 
chamber, by M* Neyrweuf.— ExperimenU of static electricity, 
by M. Grissom 

May. — On the observation of the infra-red part of the 
solar spectrum by means of the effect* of phosphorescence, by 
M. Mm. Becquerct— I fetemina$^ of the polar distance w 
hornets, by hi BenoiL— Electric variidiop produced by con, 
traction of the heart in the living man, % M. De la Roche,—* 
On a new industrial application Of ifcsst* called the thermo* 
dynamic motor, by M, Feed. Tomamsl^On the absorbent 
jMwerof moist 4r, % M. Hoorweg.— On re&ig 
efttxm and sulphuric acid, by M. Ffettadfer* 


Morphologisckes Johrbuch, vol, iii. Part I.— Oscar Hertwig, 
contributions on the formation, fertilisation, and cleavage of the 
part second (II<emopi$ f Nephelis, Rana temporaria. 
and R acnlmt*), 86 pages, 5 plates.— A Rauber, the fixatioi 
of long bones In joints, and the form of the bones.— W. Molden- 
hauer, the development of the middle and outer ear, 56 pages, 
4 plates. 

State IsHtute Lombardo di Scitnic e Letter*, Rmdkonti , vol, x. 
Fmc. vn. — Two new xnycetea parasitic on vines, by M. Cattaneo. 
—On a cause little estimated in the pathogenesis of some female 
diseases, by M, de Giovanni. — The molecular velocity of gas 
and the corresponding velocity of sound, by M. Brusotti. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, June 7. — I)r. Gladstone in the chair. — 
The following papers were read : — On the gases inclosed in 
lignite coal and mineral resin from Bovey Heathfield, by J. W. 
Thomas. Four samples were examined, taro of which contained 
much hydrated oxide of iron in the cleavages. The gases con- 
sisted chiefly of carbonic acid, carbonic oxide, nitrogen, and sul- 
phuretted hydrogen. In one case sulphur sublimed off in yellow 
crystals 5 organosulphur compounds, mercaptan, sulphide of 
ally], &c,, were also present in the gases. The lignites resemble 
carmel coal more than any other of the true coals a* regards the 
occluded gases, but are far les* stable, decomposing, in vacuo, 
below 200° C., whilst the true coals resist a temperature of 300^ 
O. Tt seems probable that the iron pyrites of true coal have 
derived their sulphur from that existing in organic combination 
in the plants from which coal is produced.— On apparatus for 
gas analysis, by Dr. Frankland. The author proposes to substi- 
tute for the india-rubber cork, which has several disadvantages, 
at the bottom of the water-cylinder, a cast-iron base through 
which the two glass tubes pass, and are firmly clamped by a 
wooden clamp ; the latter is screwed to the cast-iron base. The 
most important improvement is however, the removal of the 
steel clamps which connect the laboratory and measuring tubes. 
These are replaced by a glass cup at the top of the measuring 
tube into which fits the drawn-out end of the lalioratory tube, 
covered with thin sheet-india-rubber ; this flexible joint, when 
wetted and covered with mercury, is quite air-tight. — On narco- 
tine, cotarnine, and hydrocotamine, Part V., by Dr. Wright. 
The preparation of brombydrocotaimne hydrobromide, bromo- 
cotarnine hydrobromide, and tr i bromh ydroco t arn inc hydrobro- 
mide u descril>ed ; the second of these bodies, when heated to 
200’ splits into a new base, tarconine, and a large amount of an 
indigo-blue substance j the latter body irvery insoluble, but dis- 
solves in strong sulphuric acid, forming a magnificent intense 
purplish solution. Bromocotarain crystallises in fine scarlet 
crystals. Noropianic acid and other substances were also pre- 
pared and their properties examined. — On otto of limes, by 
C. H. JPiesse and Dr. Wright, A terpeoe-like body boiling at 
176° C. was obtained which yielded but little cymene. The 
residue in the retort, after standing two to three months, formed 
a quantity of crystals, These crystals were investigated and 
their composition determined. — On primary normal heptyl alco- 
hol and some of its derivative*, by C. F. Cross. Pure rcnanthol 
was prepared with a specific gravity of 0 S23 at 16 0 C. Pure 
heptyl alcohol is colourless, has an agreeable odour, sp. gr. at 
o° 0 833, boils at 1 75 0 . Heptyl chloride, bromide, iodide, 
acetate, and oenanthylate were prepared and examined j their 
boiling-points closely agree with those calculated by Schor- 
lemmtr. — On the transformation of aurin into rosanilin, by 
Messrs. Dale and Schorienuner, The authors find the spectra 
of the hydrochlorides of their new base, and rosaniline quite 
identical ; they have also prepared from their base Hofmann's 
violet, aniline blue, and aniline green. 

Geological Society, May 23.— Frof, P. Martin Duncan, 
F.R.S., president, in the chair. — Richard George Coke, Robert 
Slater, and William Swanston were elected fellows of the 
Society.— The president read a tetter from Mr, C J* Lambert* 
announcing that he had allotted the s 'mm. til 5064 to rite Geologi- 
cal Society out of the 25,000/. left by hi* father for distribution. 
The president further announced that the mm erf 50a 4 had 
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—On the structure and affinities of the genus Sifihmta, by W. 
t. Sollas, F.G.S. This paper contained, first, a full account of 
the history of the genu* Siphonh, including a complete list of 
its described specie*, and, next, a desoiptwn of Us general and 
minute structure/^ Its skeletal network was shown to consist of 
spicular elements belonging to the Lithistid type of sponges, and 
most closely aWed itt generic details to the recent form Disco* 
dermia poly discus. Not only in this character but in every other, 
Siphonfa was shown to approach Discodermia so closely as to be 
almost identical with it. The mineral replacements which have 
affected the siliceous skeleton of Siphonia were then considered. 
The paper concluded with a systematic description of the genus.— 
On the serpentine and associated rocks of the Lizard district, by 
Rev. T. G. Bonney, F.G.S., fellow and late tutor of St. John’s 
College, Cambridge. The author stated that considerable doubt 
appeared still to exist as to the true relations of the lizard ser- 
pentine and the associated hornblende schists, and as to the 
origin of the serpentine. He had carefully examined all the 
junctions accessible on the Cornish coast (inland they are gene- 
rally obscured). Some of them are concealed by Mrts, &c., 
but the majority prove beyond doubt that the serpentine is in- 
trusive. Further, almost everywhere large fragments of horn- 
blende schist are caught up and included in the serpentine. Be- 
tides the serpentine there is a large moss of gabbro at Crousa 
Down, and many dykes and veins along the east coast almost to the 
extremity of the serpentine region. At Coverack Cove, near the 
above mass, are gabbros of two ages, the older much resembling 
a kind of troktolite. On microscopic examination it proves to 
be chiefly plagioclase felspar, augitic minerals {including dial- 
lage), and olivine partially converted into serpentine. There is 
a red and a green variety. The newer, a coarser variety, ap- 
pears to be of the same age as the other veins on the coast, and 
connected with the main mass. Some remarkable changes have 
taken place in this also. In certain places it exhibits a separa- 
tion of its mineral constituents, causing it to resemble a foliated 
rock. This Is proved to be due to pressure at right angles to 
the structure. The minerals also are often changed. The fel- 
spar is replaced by a white granular mineral resembling saus- 
surite ; the dialiage (which occurs sometimes in very large 
crystals) is often partially, or even wholly, converted into rather 
minute crystalline hornblende. In these specimens there is no 
olivine to be distinguished. The great mass, however, is rich in 
olivine, yet a weathered specimen from it, resembling in aspect 
the gabbro of the veins, does not show olivine. Ilcnce the 
author believes that in certain cases the olivine, instead of being 
converted into serpentine, aids in forming the hornblende. 
Further, there are dykes and veins over the same area of ^a dark 
trap. Some of these are augitic, others homblendic.' The 
author believes that at any rate in certain of these the horn- 
blende is of secondary formation. On the west coast are veins of 
gTanite ; those on the east coast, said to be granite, prove, on 
careful examination, to lie altered rock, remarkably like granite 
veins, but not really such. In discussing the origin of the ser- 
pentine the author called attention to a structure commonly seen, 
which appeared to be a true “ fluidal structure.” He then de- 
scribed the result of microscopic examination of many specimens of 
the lizard and some other serpentines. Commencing with slightly 
altered iherzolite (from the Ariege), he traced the change through 
the older gabbro of Coverack to the serpentine rock of that place, 
which contains a large quantity of unaltered olivine ; and so to 
other serpentines in which the olivine is quite replaced by the 
mineral serpentine. He described also the mode of the change. 
The other minerals found in the serpentine rock are enstatite, 
varieties of augite, and occasionally a fair quantity of picotite, 
with, of course, oxides of iron. Hence he concluded that, as 
had been already shown as regards some other serpentines, that 
of the lizard was the result of the hydrous alteration of an olivine 
rock, such as Iherzolite.— -On certain ancient devitrified pitch- 
stones and perlites from the Lower Silurian district of Shrop- 
shire, by S. Allport, F.G.S. 

Physical Society, June 9 — Prof. G. C. Foster, president, 
” 1 .. chair,— The following candidates were elected members 
° f ir S 2 a & W * Narthcott and Mr. L. J. Whalley, 

P, Thompson read a paper on interference fringes 
wumn the Nicol prism. After referring to the original paper 
fry the inventor in 1S28, in which this phenomenon was referred 
8*5?* general description of it prior to explaining the 
” * * fcicol be explored by the eye it will 
ne seen to be bordered on one side by a margin of violet-blue 
Mgttf and on trie other, when the light passes obliquely through 


the prism, by an orange band within which lie a series of coloured 
fringes ; these latter are very clearly seen with monochromatic 
light, when a second act within the blue band, also appears* 
The author showed that these two sets are due to interference 
taking place within the film of balsam at the critical angle of 
total reflexion for ordinary and extraordinary rays respectively ; 
they are therefore analogous to the interference bands in a thin 
film, placed beneath a prism of a more highly refracting sub- 
stance and occurring just within the limit of total internal reflec- 
tion, as first observed by Sir W. Herschel At the conclusion 
of the scientific business of the Society, a special general meeting 
was held. 

Royal Microscopical Society, June 6*— Dr. Robt. Braith- 
waite, vice-president, in the chair. — Six new fellows were 
elected, and M. L’Abbe Renard was elected an honorary fellow 
of the Society. — A paper by the Rev. J. Delsaulx on the thermo- 
dynamic origin of the Brownian motion was read by tbe secre- 
tary, and described the observations of tbe author with regard to 
the motion of fluid in rock cavities and molecular motion gene- 
rally, with a view to establish the theory that it was due to the 
action of temperature. The observations had been suggested by 
the study of Crookes’s radiometer. — A letter from Mr. H. C. 
Sorby on the subject was also read to the meeting, and Mr. 
Hanley described his experiments which led to the same conclu- 
sions. The meeting was then adjourned until October. 

Edinburgh 

Royal Society, June 4. — Prof. Kellond in the chair. — SirC. 
Wyviile Thomson read a paper on the structure and relations of 
the genus Holypus. — Mr. Alexander Buchan, M.A., secretary 
to toe Scottish Meteorological Society, communicated the second 
part of his investigations of the diurnal oscillations of the baro- 
meter. He stated that the summer months of the northern 
hemisphere as indicated by the barometer were May, June, and 
July, the winter months being November, December, and 
January, both corresponding with the sun’s declination. Fie 
has now results of the daily barometric readings from upwards 
of no stations at different parts of the earth’s surface. His in- 
vestigations showed that a long-continued series of observations 
was absolutely necessary to show tbe peculiarities of tbe baro- 
metric curve. For instance, three years’ observations gave in 
the case of Great Britain qnly the broadest characteristics. He 
found that no theory asSfcyet propounded would explain the 
diurnal oscillations of the barometer, and that as more facts were 
obtained the difficulty of framing a satisfactory theory was greatly 
increased. — In his paper on the air dissolved in sea* water, Mr. 
J. \ r . Buchanan stated that the result oi the analysis he has as 
yet made of the specimens of the air dissolved in sea-water which 
were collected in the recent Challenger exped ition, tends to show 
that as regards surface-water least air was dissolved where the 
temperature was highest, e.g, t near the equator, and most where 
the temperature was least, as in the polar sea. As regards the 
percentage of oxygen present at different depths it diminishes 
from the surface to a depth of 300 fathoms and increases from 
that point to lower depths. Prof. 7 ait communicated two 
laboratory notes ; (1) Two plates either of the same or different 
mttala were placed very close to one another but insulated and 
one of them raised in temperature : a difference of potential was 
produced, which was capable of producing a current mea- 
surable by a sensitive galvanometer. {2) Tie had seen in 
Dr. Blair’s u Scientific Aphorisms ” a hypothesis to account for 
gravitation very like that of Lesage’s ultramundane corpuscles, 
which Blair stated was suggested to him by Newton’s works, 
and Prof, Tait was anxious to ascertain if any part of it was due 
to Lesage or was entirely original. Prof. Tait laid on the table 
an algebraic identity which could be used to sum various series. 

Dublin 

Royal Society, May 21. —Prof. J. Emerson Reynolds, 
M.D., in the chair.— Hie following papers were read On 
some measurements of the polarisation of light coming from the 
moon and from the planet Venus, by Earl Rosse, F.R.S. 
Lord Rosse gave the results at which he had already arrived from 
a very large number of observations on the polarisation of light 
from particular parts of the moon's surface made in the years 
1872, 1873, 1874, and 1S75, and which are still in progress. 
The observations indicate that the polarisation of the l(ght 
coming from the plains is greater than that of the light coming 
from the mountainous regions,— -Notes on the Crustacea of 
j Ireland, by Mr, William Andrews. An account of the rarer 
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ef othbt couhtrteli (A many Ways worse off than our Owh. 
The subject is Weil worth the atteiition of all Who Have at 
heart the Uglier education of the people. 

W. Boyd Dawkins 

Ttik CARBoMFEKOtlS FLORA OF CeRtML 
FRANCE 

Flore Carbonifore du Dbpartement dt la Loire et du 
Centre de la France. Par Cyrille Grand 1 Eury* Ing<*- 
nieur & St. Etienne. (Imprimerie National©, Parish 

T HIS work consists of three quarto volumes* the first 
Of which is devoted to the plants, the second to the 
geology or the districts under consideration* and the third 
forms an atlas with thirty-four plates of fossil plants and 
four large “ tableaux,* in which the author has u restored” 
the plants he has described according to his own ideas of 
their morphology. 

It is very obvious that the carboniferous plants of one 
district cannot be received as altogether typical of those 
occurring at other and distant localities. Hence such 
publications as those of Dr. Dawson arid Prof. Newbury 
in America, and the voiuriies of M. Grand 1 Eury, are 
extremely valuable to the English palzeo-botanists. They 
tend to preserve him from the one-sided habit of viewing 
the subject which he is apt to contract when only study- 
ing the types occurring in his own coal-fields. But apart 
from this M. Grand 1 Euryb work has an independent 
value, especially in some departments in which he has 
made important additions to our stock of knowledge. 
This is especially the case with his investigations amongst 
the hitherto obscure plants known* as Flabellarue and 
Cordaites, as well as amongst some remarkable sporange- 
bearing ferns. 

Our knowledge of Cordaites has hitherto been most 
vague; but M. Grand 1 Eury has fortunately obtained 
some beautiful specimens in which not only the leaves 
are attached to the Stems of several species, but in some 
he also finds what he believes, I think justly, to be i 
male and female organs of reproduction, thus estab- 
lishing the point that these plants were monoecious 
Phanerogams. These organs are slender spikes, some 
of which support small scaly buds lodged in the axils of 
bracts, and which the author believes to have been 
antheriferous. Others bear single seeds in each axil 
Some of the spikes are affirmed to be those of Antho- 
lithes, and the seeds to be identical with Cardiocarpus. 
The stems which bear these reproductive structures have 
a Stembergian pith, surrounded by an exogenous woody 
zone inclosed within a distinct bark, which latter appears 
to have consisted of more than one layer. M. Grand 1 Eury 
concludes that these plants were Conifers, of which the 
well-known Dadoxylons were the ligneous axes* ahd that 
the typfc which survived for a time in some of the 
Ulmanniee of the Lechstein, and in the Albertia of the 
Triassic rocks. I see nothing, however, in his figures and 
descriptions leading me to conclude that they are identical 
with our British DadoxyloUt, 

The new ferrife described by the author sorb equally 
remarkable. They include numerous forms of Pecopteris, 
with very peculiar send approaching those of the Marat- 
ttacese. Some of these frond! he associates unhesitatingly 
whit Psato&ius and other stems ef treo-fcms. The author 1 * 


researches on the above subjects have been conducted 
under most favourable conditions, of which he has availed 
himself in a praiseworthy manner. 

When we come to the debateable subjects of Catamites, 
Lepidodendron, Sigillarise, and Asterophyllites 1 am 
obliged to use different language. On these points the 
author adopts substantially the ideas of Brongniart. 
Thus he distinguishes between Catamites and Calanio- 
detidron, making the former an equisetaceous plant ahd 
the latter a gymnospermoul One; I cannot understand 
how any one can do this in the face of our present know- 
ledge of the facts. 

In external form the supposed Calamity and Calamo- 
dendra exhibit precisely the same appearances. All 
these appearances are explained in the most exact man- 
ner by the internal structure of the many illustrative 
specimens which we now possess, and which demonstrate 
that we only have one type of organisation. Further, 
what are called Calamites by the school to which our 
author belongs are amongst the most abundant of the 
plants furnished by our coal-shales, and there is nothing 
to prevent their being equally common in the Oldham 
and other beds, In which all the plants retain their inter- 
nal structure, if they existed as an independent type. But 
the moment we find a Calamitean plant with organisation 
it proves to be a CalamodendrOn. Even M. Grand 1 Eury 
i* compelled to admit “ il est au tnoins surprenant que 
Port n’ait pas mb la main sut un Calamity avec la struc- 
ture conserve. 11 Very surprising, indeed, considering 
that we have obtained sUch numbers of these plants with 
Structure front Oldhahi, Halifax, and Autun, as well as, 
though less abundantly, from Burntisland. The conclu- 
sion to be drawn is too obvious to need reiteration. 

Imbued with these ideas respecting Calamites and 
Calamodendra, it was inevitable that M. Grand 1 Eury 
should fall into error respecting Asterophyllites. These 
plants are regarded by his school as the branches and 
leaves of Calamites, Hence he could not rtecognise as 
Asterophyllites any plant Which had not a Calamitean 
axis. But I have shown that Asterophyllites has not 
such a structure, but one identical with the very different 
one of Sphenophyllum. M. Grand 1 Eury escapes the 
difficulty by contending that my plants are not Astero- 
phyllites, blit Spbenophylla. This is certainly not the 
case. Brongniart has deafly defined the latter genus a 
possessing 6-8 or to truncate cuneiform leaves ; and after 
referring to the fructification of Sphenophyllum, he cor- 
rectly says 0 Ce mode de fructification, malgr£ Pob- 
icuritd qui envirorine encore sa vr&ie structure, est trop 
analogue h celui des Astdrophyllites pour qu’on puisse 
dbuter de Paffinitd de ces deux genres.” This conclusion 
is precisely identical with mine. Instead of 6-8 or 10 
leave! ih each verticil, my plants have 18 of 20. These 
leaves afe linear, not cuneiform ; and as thy bext 
memoir will demonstrate even mbfe clekrly than Ihave 
yet done, each leaf had a single cdifcral vksctilar bundle 
instead of the two of mofe ifiVafikbiy seed in Spheno- 
phyllum. , 

Ift hi* vlhws respecting thfetaatioris of SigiUaria and 
Lepidctdehdrdn, M. Grand' Edit alio elihgs to the Old 
Brongniartian ideas promulgated in bygone years, M. 
Brongultot ahd M. Rehauit Midi d&Mbed the dfganisa- 
tidn of two Sigfflkflll ffSPfchtt, & *te?aks dad S. 
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spitmlosa, and have concluded that whilst their Diploxy- 
loid organisation differ from that of the Lepidodendra, 
it justifies the conclusion that Sigillarise were npt lycopo- 
diaceous but gymnospermous plants. But I have already 
shown that several indisputable Lepidodendra have pre. 
cisely the same organisation. Hence I contend that 
Brongniart's reasons for separating these plants have no 
existence, and consequently his conclusions must be 
abandoned ; M. Grand* Eury, forgetting this part of my 
work, and only remembering that I have also described 
the bark of a trpe Syriiigpdendroid Sigilinria, an 4 shown 
that it is identical in every feature with the corresponding 
tissue in Lepidodendra, says that I have arrived at my 
conclusion u par des faits isolds d’aprfcs Fapalogue $e 
Fecorce, «t non par des exemples camplets rdunissant les 
caract&res ext^rieurs aux caract&res intdrieurs.** How, in 
the face of my published memoirs, my friend could make 
so erroneous a statement, I am at a loss to conceive. 

I should have felt it necessary to have subjected the 
volumes under consideration to an incisive criticism on 
these and some similar points, were it not that he kindly 
allows me to quote from some letters which I have received 
from him. In these communications he says : — “ Les 
points sur lesquels nous diffdrons sont precisdment ccux 
que je n*ai pas dtudids.** Referring to facts which \ have 
observed, he adds : “ Comme je n’avais pas ces faits pour 
me guider, j*ai conclu d*apr£s ce que je connaissais bien ; 
et je ne suis pas fain de conclure que je me suis frompd ; 
dans ce cas nous aurions dans les Sigillaires et les Lepi- 
dodendrons, des cryptogames excessivement elev^es en 
organisation ; si elevdes qu’ils formaient, en quelque 
fagon, une dasse intermddiare entre ces plantes et les 
Gymnospermes.** “ L’Association presque constante des 
macrospores avee le ddbris des Sigillaires cst en faveur 
de vos conclusions.” Quite in accordance with the above 
remarks are the following observations which the author 
makes in his volumes : “ II est au moins curieux que, h 
part le corps vasculaire, les autres parties des Sigillaires 
soient semblables aux parties cprrespondantes des Lepi- 
dodendrons.” This is perfectly true with the exception 
that the vascular portions are less exceptional than M. 
Grand* Eury’s remarks imply* The Sjgiliarian stem is 
merely that of Lepidodendron Harcourtii, with an addi* 
tional exogenous vascular zone interposed between that 
of the Lepidodendron and its investing cortex ; and 
which I find in other true Lepidodendra. If all the 
plants of the coal-measures which possess a similar exo- 
genous zone are to be transferred from the cryptogamic 
to the phanerogamic group, there will be few cryptogams 
left in the carboniferous rocks beyond Lepidodendron 
Harcourtii and the ferns. M. Grand 1 Eury concludes 
his notice of the Sigillariae by a. remark which I fully 
endpr^e : u Seulement je Grains d*avoir tird des conse- 
quences trop completes de ces indices insuffisants, dont 
je n aurais peut-£tre alors m6me dfi parler que pour dveilier 
Fatteution des observateurs sur mp solution possible dp 
plus important probl&me de la paldontologie vdggtale.” 

Having thus indicated some very important points 
respecting which I am compelled to differ from M, 
Grand* Eury, I can with the sheerest truth qgauj 
express my sense of the value of this new contri- 
bution tp tfre study of the carboniferous flora, and 
of ^ Pr^eiffl^y perseverance with which the author 
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has laboured for many years ip collecting his materials* 
The most prominent fact which the work reveals is the 
remarkable abundance of the Cordaites in the coal- 
measures of Central France, compared with what we see 
in England. In some districts, as M. Grand* Eury 
informs us, the coal is almost entirely composed of their 
debris. I have met wfrh nothing like this in Great 
Britain, but it is in strict accordance with what we know 
of the distribution of living plants, tbat whilst similar 
types may be expected to be met with over wide geo- 
graphical areas, some forms will predominate in one 
region, whilst in other localities different types will 
prevail ; hence the materials out of which coal has been 
found must have been widely different at these various 
spots. 

The plates with which the above work is illustrated are 
extremely beautiful, as is usually the case with the pro- 
ductions of the French lithographers. 

W. C. WlLXMMSON 


OUR BOOK SHELF 

Annas do Observatorio do Inf ante D. Luis . Magnet ismo 

Terrestre . Lisboa, 1876. 

This part of the Annals of the Lisbon Observatory is a 
continuation of those noticed in Nature, voJ. xiii. p. 301. 
The results for the magnetic declination arc carried 
forward from 1867 to 1871, while some include the means 
from 1858 to 1875. This is the case for the secular 
change and annual variation. Mr. Capello found pre- 
viously that the north end of the declination magnet 
approached the north at the rate qf 5**9* yearly (1858- 
1 868). The results he now divides into two series, 1858 to 
1866, with a rate pf s*'46, arid 1866 to 1875, with a rate of 
7 '64 yearly. 

The yearly means are deduced from observations at 
8 a.m. and 2 P.M. Mr.' Capello has also shown that the 
diurnal law of disturbance appears to be different at 
Lisbon in different years of the decennial period. 1 In this 
case, even if two observations daily were othetwise suffi- 
cient to give accurate means, or means strictly compa- 
rable from year to year, the varying effect of the disturb- 
ance on the observations at the two hours mentioned 
would of itself interfere with this comparability. It is 
probably for these reasons tbat the yearly means at 
Lisbon do not appear to show the small decennial in- 
equality in the secular movement first indicated by me 
in 1857, and afterwards discovered by Hangteen and 
Lloyd. 

Mr. Capello has repeated discussions for the magnetic 
disturbances with the increased materials in his posses- 
sion. He had observed in a preceding number of the 
Annals , that many observations which were considered 
disturbed (that Is to say, which differed from the means 
for the hours by 2 *'26 or more) really belonged to diurnal 
variations which were regular, only larger than usual ; and 
it was pointed out in NATURE (in the notice cited above) 
that one cause of these excessive deviations would be 
found in the superposed lunar actions. Mr, Capello ppw 
finds that a great majority of these quasi-solar disturb- 
ances are rather tP be considered due to the moon. 
This conclusion induces me to believe that if Mr, Capello 
had the necessary oid to perform the calculations for the 
lunar diurnal variations for each month, and for different 
positions of the moon, as well as for Pthsr investigations, 
the Lisbon observations could not fail to add many im- 
portant scientific results tp those already published, 

John AU4R Broun 

Incidents in the Biography of Dust . By H. P. Mulct* 
(London : Triibner and Co.) 

The first impression one gets of this book is that of a 
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kind of nightmare. It begins by personifying dust and 
makes ** us dusts * utter a great deal of incoherent talk 
which changes somehow into the voice of the writer 
himself, who by and by fades into Prof. Tyndall, then 
into “ a weekly paper, Punch ” then through Hugh Miller 
and the Holy Scriptures into the familiar tones of Mr. 
Henry Woodward, F.H.S., who gives way to the dusts 
again, and so on. The first impression, too, deepens 
upon further perusal. One never can be quite sure who 
is Speaking ; whether the “ we* is the editorial pronoun 
or marks the utterances of the personified dust-motes. 
Sometimes, indeed, by a kind of feeble and perhaps, un- 
conscious pun, it means both the author and “ us dusts ; " 
as where a sentence begins (p. 107), “ Of all the autho- 
rities we have ever rested on, Sir Charles Lyeil has 
described mountain formation most accurately.” Or 
again: " Mrs. Somerville is a favourite authoress; we 
seldom find a protracted rest upon her volumes.” The 
writer seems to have made a very hearty meal on all 
kinds of miscellaneous geological and other scientific and 
literary food. The variety and amount of the viands 
have been too much for him. Hence the wild specu- 
lations, the grotesque theories, the pell-mell rush of 
changing subject through the 272 pages of this curious 
but dreary volume. So completely has the nightmare 
taken possession of the author that in his frenzy he for- 
gets tire composition of the very air he breathes, and 
sententiously announces that while “ the earth consists of 
air, water, and dust,” the “ air is composed chiefly of 
oxygen, hydrogen, and carbonic-acid gases,” We would 
venture to suggest a good application of oxygen and 
hydrogen in the form of a shower-bath as a corrective. 
The book closes most appropriately with a spiritualistic 
stance, at which the dramatis persona are a Medium, 
Spirit of Socrates, and Dust. If the author would dis- 
card all this “ plain language,” as he is facetiously pleased 
to call it, and tell us in simple straightforward English 
what it is all about, we should be prepared calmly to 
listen to him, but no more such “ Biographies of Dust ! ” 

Che mica/ Physics . By N. N. Lubavin. First fascicule. 
St Petersburg, 1876, 346 pp., in 8vo. (Russian.) 

The author has given in a handbook a description of the 
various physical phenomena which, without belonging to 
the true domain of chemistry, are nevertheless involved 
in all chemical processes, and which can adequately be 
described as physico-chemical. These phenomena, of 
the highest importance for the student of chemistry who 
is interested in the philosophy of his science, are dealt 
with at length by the author in a very lucid and plain 
style. W ithout discussing advanced theories, M. Lubavin, 
in this first fascicule (the second being in the press) gives 
us only facts, and in a condensed form much useful in- 
formation. He has carefully read what has been published 
in this department in France and Germany, but is not 
very familiar with our English works, except ihrough 
German or French translations. 

Ettutneracion de /os Vertebrados Fosiles de Espaha. Por 
Don Salvador Calderon. (Madrid : T. Fortanet, 1877.) 

This is a reprint from the Anal, de la Soc. Espaii. de 
Hist. Nat., tom. v., of Sen or Calderon’s valuable catalogue 
of the vertebrate fossils hitherto discovered in Spain, with 
an introduction and accompanying remarks. As the 
catalogue and an abstract of the introduction to it have 
been published in the Quarterly Journal of the Geological 
Society of London during the present year, it will not be 
necessary for us to do more than to call attention to the 
appearance of the work in its more complete form. Some 
interesting questions are opened up by the author con- 
cerning the distribution of sever*! interesting Miocene 
forms such as Sivatherium, Hyaenarctos, and Hipparion. 

* See also Proc. Key. Soc. (March, 1876.) Vol. xjtiv. p. 973. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
ts impossible otherwise to ensure the appearance even of com - 
munications containing interesting and novel facts,] 
Museum Reform 

Every one who puts faith in museums as educational engines 
must be grateful to Prof. Boyd Dawkins for the article on 
this subject in the number of Nature for May 31. That reform 
is pressingly needed in most of our provincial museums is a pro- 
position almost beyond question ; but how such reform can be 
best effected is a subject open to any amount of discussion. The 
primary difficulty in organising a museum is usually a difficulty 
of finance. Money, which measures all things, measures the 
curator’s power of procuring glass cases and suitable specimens. 
Where, then, the resources of a museum are very limited, the 
greatest amount of good will probably be effected by confining 
attention to the formation of local collections. Such work, being 
restricted within a narrow sphere, may be done thoroughly, even 
in the poorest museum. Yet it is work which will be valued by 
every true student of science. Prof. Blackie, in his “ Self Cul- 
ture,” gives excellent advice when he says : “ In order to assist 
in for 11 ing habits of observation in this age of locomotion I 
should advise young men never to omit visiting the local museums 
of any district, as often as they may have an opportunity 5 and 
when there to confine their attention generally to that one thing 
which is the most characteristic of the locality.” Now it often 
happens that the things most characteristic of the locality arc 
hardly thought worth exhibiting, and are precisely the things 
that we do not find in a provincial museum. Only last week I 
had occasion to visit a museum of thoroughly old-fashioned type, 
and to my surprise I found that the mineral industries of the 
neighbourhood, though of great importance, were absolutely un- 
represented, whilst urdabelled curiosities collected from every 
quarter of the globe were heaped together in defiance of all 
principles of classification. It is true there is great temptation 
for a curator to display a little of everything, and a specimen 
from the Antipodes is; no doubt regarded as a greater curiosity 
than a specimen from the neighbouring hills. But if a small 
museum is to have any educational value worth naming, its aims 
should be restricted, at least in the early stages of its develop- 
ment. Many museums undoubtedly teach too little by attempting 
to teach too much. 

Perhaps the chief cause of unsatisfactory arrangement in so 
many museums is to be found in the difficulty of curatorship. 
Most museums naturally take their complexion from those who 
have charge of them ; if the curator, for example, is a good 
entomologist, the collection of insects will be good ; and so on. 
A general museum, indeed, needs a curator just a trifle less than 
omniscient. Even where each department is under charge ot 
some honorary specialist, it by no means follows that the greatest 
educational value is got out of the collections. It seems to me 
that it would be an advantage, wherever practicable, to establish 
some kind o( connection between the museum and the nearest 
college or other educational centre ; assuming, of course, that it 
is a centre of liberal education where science asserts its proper 
position. Just as lectures teach principally through the ear, so 
museums teach through the medium of the eye ; and those who 
have had most experience in oral teaching will probably be best 
qualified to assist in the oversight of an educational museum. 

Another direction in which most museums imperatively need 
reform is in the simple matter of labelling. Too often the 
visitor leaves without carrying away much information, simply 
because he is unable to interpret what he has seen. A curator 
can therefore hardly be too free in the use of descriptive labels. 
Large labels, no doubt, occupy a good deal of space/ and this 
can Be ill spared in a crowded collection. Nevertheless, I be 
lieve it is far better to exhibit only half the number of specimens, 
fully telling their own tales, than to cram the cases with speci- 
mens unnamed or only meagrely described. If a museum is to 
be of real value educationally, it must be made as far as possible 
its own interpreter. * • W. Rudlk* 

Scientific Club, Savile Row 

I hope ventilation of this subject in the columns of Nature 
will direct attention to the necessity of more systematic arrange- 
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meat, and that governors will seek to redeem these institutions 
from the mere curiosity shop style Into which too many have 
developed, and to render them valuable educational instruments. 

Interested in geology, I have been pleased, in occasional visits 
with pupils to our local museums, to note the gain to accurate 
knowledge as the diagrammatic illustration of the text-book is 
exchanged for the fuller teaching of fossjl and specimen, and 
where, to chronological and stratigraphical plan, the character- 
istic fossils are indicated by special labels, and the time range 
shown by variously coloured mounts, the advantage is consider- 
able. I would further suggest the desirability of numbering im- 
portant objects, as in a picture gallery, and furnishing the visitor 
with an attractive catalogue. Where several museums exist in 
the same town could not the authorities, by mutual agreement, 
economise space and effort by division of labour, each one be- 
coming to some extent exhaustive in a special direction ? 

In one of our best arranged museums I recently found, for 
pure want of room, Cambrian trilobites associated with basic 
rocks, and a fossil neatly stowed away in a case of Vesuvian 
products, 

Bright, convenient, and well-keyed, our museums ought to 
increasingly attract students and gather in recruits from time to 
time from the inquiring public. A good supply should in this, 
as in some other educational difficulties, create demand, and 
stimulate public sentiment until our museums become so com- 
modious and well-appointed as to bear comparison with the 
excellent models Prof. Dawkins refers to as established by our 
Continental neighbours ; and the natural sciences gain in dignity 
amongst us until they enter into healthy rivalry with the elder 
and established studies of numbers and letters. 

Manchester, June 2 William Gee 


I see wilh pleasure that Prof. Boyd Dawkins has again 
raised Ins voice urging the importance of museums as a means of 
education, but as there is one point regarding their management 
to which it may be useful to call attention, 1 shall be glad if you 
will allow me to do so through your pages. 

Undoubtedly English museums compare most unfavourably 
with foreign ones, and this partly arises from the ideaVhich is 
so prevalent that one man ought to be able to arrange and deter- 
mine anything from New Zealand birds, plants, or fossils to a 
collection of Egyptian idols. The consequence is that we sec 
such incongruities as were pointed out by Prof. Dawkins, to which 
I should like to add another, from one of the leading technical 
institutions of London ; there a few years ago (and I suppose 
there are still), among building materials, some large Nummulites 
(a genus of fossil foraminifera), marked portions of brick made 
by the Israelites for the Egyptians when they were allowed no 
straw. 

In a middle-sized foreign town in any of the other civilised 
countries of Europe there is a museum in charge of men who 
have given their attention to various branches of science ; even 
in Italy, which is much behind in this matter of museums, we 
find in such towns as Tyrin a well-arranged museum with a con- 
siderable staff of curators, with the minerals in the hands of one 
man, the fossils in another, the vertebrates have, 1 believe, two or 
three of the staff to work at them, while the invertebrates are in 
the hands of another, and iu the sime way the historical and 
technical portions are no doubt under adequate management. 

When we turn back to England we find such a humiliating 
thing as a town like Manchester with no museum worthy of 
fourth-rate town. 

It will no doubt be some time before their importance is fully 
recognised and therefore as museums are likely to be for a long 
time insufficiently manned, might it not be a great advantage if 
a number of local museums joined together to employ specialists 
to detetmme different groups ? Such work might no doubt be 
done very cheaply, for such men would often be glad of the 
opportunity of so much material passing through their hands. 

A naturalist who was making any group, such as corals or 
Crustacea, his subject, might visit the museums and would in a 
very short time be able to determine and arrange the greater 
part of the local collection, and might have those which required 
Jurther research sent up to London for investigation at leisure 
upon the completion of his tour. Arthur Wm. Watrr" 

Alderley Edge 


The Antiquity of Man 

Having carefully perused the proceedings that took pi 
the recent * Conference '* on the subject of the antiqu 


man at the Anthropological Institute, I confess to 'a feeling of 
disappointment I had looked, if not for new geological fact’?, 
at least for something novel in the treatment of what was already 
known, instead of which the geological speakers seem, for the 
most part, to have merely reiterated opinions with which their 
names have been for some time identified. Thus my able 
opponent, Prof, Boyd Dawkins, does no more than restate views 
and conclusions which have already been controverted more 
than once, and to which, therefore, I need not reply here, as in 
so doing I should be only summarising what has been stated at 
length elsewhere. Mr. Dawkins's “case” and my own are 
now so fully before our fellow-hammerers that we may be well 
content to leave them for judgment to the future — a future which 
is probably not far off. Prof. Prestwich, again, while quite open 
to conviction that man may have lived in England in pre-glacial 
times, is yet strongly of opinion that all the human relics hitherto 
obtained in the south of England are of post-glacial age, because 
they occur in deposits that overlie “ the boulder-clay. " Now 
this conclusion would certainly follow if it could be shown 
that the * * chalky boulder-clay " of East Anglia represents, as 
Prof. Prestwich thinks it does, the glacial period. Unfortu- 
nately it only represents one phase of that period. There is an 
older boulder-clay than that “chalky till," and there are two 
separate boulder-clays which are younger, as Mr. S. V. Wood 
has demonstrated. The East Anglian chalky boulder-clay was 
laid down, as I believe, during the climax of glacial cold, and is 
consequently much older than the upper boulder-clays that occupy 
the surface of Scotland and the North of England. For the evi- 
dence which has weighed with me in coming to this conclusion 
I must refer Prof. Prestwich to the account of the English glacial 
deposits, which is given in the second edition of my work on the 
Ice Age. The proofs and argument are too long to recapitu- 
late here. That the East Anglian chalky till belongs to a much 
more ancient date than the upper boulder clays of Yorkshire and 
( the North, must strike any one who will take the trouble to com- 
J pare them. The East Anglian deposit has been subjected to 
1 long-continued and powerful erosion, and everywhere bears the 
impress ol extreme antiquity, while the younger tills of the North 
have a comparatively recent appearance. Nor is this by any 
means all, for between the accumulation of the chalky till and 
the formation of the most recent boulder-clay or till of the North 
there certainly intervened one mild inter-glacial period. (There 
were in reality, as I believe, two such periods.) Now during 
the “ last inter-glacial period "—that, namely, which preceded 
the deposition of the youngest boulder-clay of Yorkshire and the 
North— there certainly existed a land-surface in England over 
which the pleistocene mammalia roamed. The proofs of this 
are found in certain fresh- water and estuarine deposits which are 
met with near Hull and elsewhere, and which have yielded 
mammalian remains, and thousands of Cyrena jluminalis and 
other shells. Prof. Prestwich has himself described these beds 
and classified them as post -glacial , partly because they repose 
upon boulder-clay and partly on account of their fossil contents. 
But since the date of Prof. Prestwich’s visit to the locality in 
question, the section (near Burstwick) has been much better 
opened up, and now one may see resting upon these so-called 
poit -glacial deposits a thick mass of tumultuous boulder-clay . This 
boulder-clay is in my opinion as truly the product of glacier-ice 
as any ground-moraine or tilt in Scotland, Norway, or Switzer- 
land, and points to a time when all Scotland and the northern 
districts of England, down as far as the valley of the Humber, 
were shrouded in snow and ice. 

With reference to the recent discoveries by Mr. Skertchly 
near Brandon, which Mr. Evans and Prof. Hughes have con- 
vinced themselves lend no support to the view that man is other 
than post-glacial, I would ask geologists to suspend their judg- 
ment until they have had an opportunity of hearing the other side. 
Let them exercise a little of that “ caution " which Mr. Evans 
desiderates, and not too readily acquiesce in his and Prof, 
Hughes ruling. Mr. Skertchly, who has mapped the ground 
about Brandon and Thelford, and whom we may suppose, there- 
fore, to be more intimately acquainted with the geology of that 
district than either of his opponents, has no doubt that certain 
implement-bearing brick-earths are covered by boulder-clay in 
situ. I have also carefully examined the sections in question 
and feel quite sure that Mr. Skertchly is right, and mat the 
overlying accumulation is a true glacial deposit, and an integral 
portion of the so-called chalky boulder-day. Prof, Ramsay, 
who has likewise recently visited Brandon, is, I believe, of the 
same opinion. But the occurrence of flint implements under- 
neath the chalky till of East Anglia is, after all, no proof that 
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these relics are pre-glacial. The most one can say about them fa 
simply this, that the folk who used them lived in England before 
the climax of glacial cold. When human relics are got in beds 
of older date than those at Cromer, we shall then have a demon- 
stration of the pre-glacial age of man in Britain. At the same 
time the presumption is (as many geologists will admit) that 
some portion of our ancient river-drifts and cave-deposits with 
Bint implements do really belong to pre-glacial times. In short, 
after carefully reading the proceedings at the recent Conference, 

I find nothing to shake me in my present belief that none of the 
palaeolithic deposits belongs to post-glacial times, but that all 
must be relegated to inter-glacial, and probably pre-glacial ages, 
and consequently that the palaeolithic is separated from the 
neolithic age by the intervention of the last cold period of the 
glacial epoch. My opinion, therefore, is still as strong as ever 
that 4 4 until we dearly understand what was the succession of 
changes during the ice age, It fa premature to speculate upon the 
geological age of those deposits which yield the earliest traces of 
man in Britain.” In concluding, may J be allowed to suggest to 
the anonymous writer whose communication on the subject of the 
Antiquity of Wan appears m the number of this journal lor June 7, 
that before he agam essays to criticise my views be might do 
well to become better acquainted with them. Tam ks Geikie 
Perth, June 15 

Before your readers accept the statements of Messrs. Evans 
and Hughes respecting my discovery of flint tools beneath the 
great chalky boulder-clay, as announced in Nature last year, 
may I ask them to remember that as yet I have not published 
the evidence upon which I founded my statement ? The delay 
has arisen from official and other causes j and although my paper 
is now written, it is, I have just learned, too late for reading 
during the present session at the Geological Society. Neither of 
the two gentlemen named is aware of the extent of my evidence, 
for I have not, as yet, told any one about it, except the two geo- 
lists mentioned below. As I shall show, there are now known 
to me about forty localities in which the brick-earths in question 
occur, and in most of them their relation to the boulder- clay is I 
very clear ; and even in the two or three spots in which that 
rock is not seen in the actual section, it overlies the implement 
beds n$ar by on the same outcrop. The brick-earths have natu- 
rally suffered much denudation by the boulder- clay, and I have a 
splendid series of sections showing every phase from almost un- 
disturbed material beneath the boulder-clay to small fragments 
(boulders, in fact) in that deposit. I wish, also, to state, that 
instead of four implements from two localities, as originally 
announced, I know at present nearly 150 from six different 
spots. The evidence is so clear and overwhelming when seen 
en inasse t that it must be convincing to all who carefully weigh 
it. The boulder-clay which overlies the brick-carths in question 
is part and parcel of the great mass of the chalky boulder-clay, a 
formation which I have spent eight years in examining in the 
field almost daily, of which I have mapped about 2,000 square 
miles, and upon which I feel quite competent to form an opinion. 

Prof. Prestwich is perfectly correct in ascribing the well* 
known palaeolithic implements found in the gravel to a time sub- 
sequent to the formation of the chalky boulder-day ; but that 
only proves those tools to be neiver than the last glaciation of this 
particular area. Now inasmuch as Mr. Searies V, Wood, jun., 
long ago proved, and as everybody who examines the ground must 
admit, that the 44 purple’* ana “hessle” boulder-clays are 
newer than the one we are dealing with, and as Dr. J. Geikie 
lias shown that gravels bearing the same character and possessing 
the same peculiar fauna as the well-known palaeolithic gravels 
(overlying, moreover, the chalky boulder-clay), p«$ under these 
newer beds, it fa, to say the least, a misnomer to call these gravels 
postal acial They are post-glacial to this East Anglian area, 
but not to northern England ; and the distribution of surface- 
beds containing palaeolithic implements throughout Europe 
shows that they are confined exclusively to that area which was 
free from the erosive action of the newer and less intense ice* 
sheets of the latter part of the 44 Great Ice Age.” Much of the 
misapprehension in this matter has arisen from the unfortunate 
name of “upper ” given to the chalky boulder-clay. It is 
44 Upper ” in East Anglia, but fa fa “ lower ” in Yorkshire. 

My discovery does not prove man to have been pre-glaciai ; it 
merely shows that he was 44 pre*fhalky -boulder-clay,” and I 
last week obtained evidence to show that the brick-earths in 
question belong to the “middle glacial” of Hit dearies V. 
Wood. jun. ; that fa to say, they are newer than the Cromer 
till, but older than the chalky boulder-clay, 
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Mr. belt fa mistaken respecting the quartzite implements near 
Brandon. They are found ip gravel which is unquestionably 
above the boulder-ctav, as can be seep in hundreds of sections, 
and the pniY coped vaole source of that material fa the boulder- 
ciay. We have, in fact, two horizons of palaeolithic implements, 
one ahoye and one below the boulder-clay, and I am in hopes 
that the former will be found capable of subdivision, for many 
facts crop up in the course of my daily work which seem to 
point in that direction. 

Prof. Ramsay and Dr. J. Geikie, who are eminently capable 
of judging of glacial phenomena, have gone over the area with 
me, and are perfectly convinced of the accuracy of my determi- 
nations. Sydney Ik J. 

Brandon — 

Nicephore Niepce 

There is an error in one of your “ Notes” of last week 
which you may be glad to have corrected. It fa not to Niepce 
de St. Victor that the citizens of Chalons-sur- Su6ne (a town, by 
the way, not to be mistaken for Chalons in the Champagne 
country) are about to e»ect a statue, but to his uncle, Joseph 
Nicephore Niepce, who might well be designated as the first 
photographer, since he it was who succeeded first of ail in fixing 
an image in the camera. In a 44 Erie of Nicephore Niepce,” * 
recently published by Victor Fouque. appear letters which leave 
little doubt that in May, 1S16 Niepce had accomplished the 
feat of fixing shadows in the camera, for in a communication of 
that date to his brother he incloses four photographs, of which 
he says : 44 The pigeon-house is reversed on the pictures, the 
barn, or rather the roof of the barn, being to the left, instead ol 
the right. The white mass which you perceive to the rfaht of 
the pigeon-house, and which appears somewhat confused, js the 
reflection upon the paper of the pear-tree, and the black spot 
near tbe summit fa an opening between the branches of the 
trees. The shadow on the right indicates the roof of the bake- 
house.” This, then, is a description of the first camera-picture 
ever taken, and it was by reason of Niepce’* inability to prevent 
his impressions from fading afier a lapse of time that he turned 
his attention to the bitumen of Judea process, with which he 
produced photographs as early as 1824, one or two specimens 
being still among the science treasures of the British Mu>eum. 

The name of Nicephore Niepce is little known in England. 
And yet this should not be. As is well known he came to this 
country in 1827, and resided vit Kew in the hope to receive aid 
and encouragement, and shortly afterwards, on his return to 
France, entered into partnership with Daguerre to work out to* 
gether a more practical process. When Daguerre made known 
his discovery in 1839, his partner had been dead two years, and 
no mention was made of Niepce at the time Arago made his 
famous speech announcing the discovery of Daguerreotype. 
Specimens of the wonderful process were not lon£ m reaching 
this country and the first picture was placed in Faraday's 
hands with the remark that he had never seen anything 
like it before. But Faraday said he had. A French- 
man, he remembered, had brought him a picture of Kew 
Church a dozen years ago, with the quaint remaik, that 4 4 the 
sun had done it. Faraday was so certain of this that inquiries 
were at once instituted into the matter, and in the end, a com- 
munication was addressed by the Secretary of the Royal Society, 
Mr. Bauer, to tbe Academic at Paris, a communication which 
helped materially to substantiate the claim of the Niepce family, 
and to obtain for the son Isidore, a pension in acknowledgment 
of the father’s services. The deed of partnership between Niepce 
and Daguerre is still extant, but how much of the latter's pub- 
lished results were due to his dead partner the world will never 
know. H. Baden Pritchard 

June ifi 


Japanese Minors 

There is still something to be solved about the Japanese 
mirrors, which show the figures that appear in wjlef on the back 
in the disk of light reflected from tbe face. . Not only does it 
seem impossible (without some indication which I have not yet 
met with) to tell which minors in a serte* wfll perform the feat, 
but it fa equally difficult to say why one bunch of leaves will, and 
another in the same casting, will not appear in the spectrum. 

In reference to Mr. Higbley’s quotation of Mr. Frinseps’ con- 
jecture (p. J3»), “that the thinnest parts, from being the hardest, 
i <» La Yerfto mr F Invention de la Photographic*" 
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should give the strongest reflection, Rowing to a difference in density 
produced by stamping, w and to the brassworker 1 s solution, not 
only are the mirrors not stamped, but cast ; but it is the thicker 
parts, those which stand out on the back in highest relief, which 
reflect the most light. I have one on the back of which there 
are two large characters as it were laid upon a background of 
trees. These letters have been carefully ground flat and polished 
like the front. Their figures not only appear more distinctly 
than those of other less highly raised adornments, but actually, 
in the sun, throw off a brilliant white light, which contrasts very 
markedly with the comparatively subdued spectrum from the rest 
of the plate. 

Is it possible that there may be some difference in molecular 
arrangement during the consolidation of the melted metal in the 
thicker (relieved) and other parts of the plate ? And yet, the 
thick rim of the mirror does not reflect a rim of light. 

One of my specimens has suffered a little oxidisation, and I 
observe that this appears on the face to follow certain of the 
larger masses of relief on the back. This mirror does not 
“ show the pattern through,” but there is a curious bright rim 
reflected from the edge of each scar of injured surface. 

Manchester R. 1 >. Darmshire 


Colour-Sense in Birds 

As the fact of the preference of sparrows for yellow crocuses 
still excites interest and requires explanation, perhaps you will 
allow me to call attention to the following remarks of Gilbert 
White in his “ Observations on Nature ” : — 

“ Birds are much influenced in their choice of food by colour, 
for though white currants are a much sweeter fruit than red, yet 
they seldom touch the former till they have devoured every bunch 
of the lattei.” 

The obvious criticism that the craving for sweets which dis- 
tinguishes the human biped is not equally predominant among 
his feathered friends, and consequently, that their selection of 
the less sweet but more highly coloured fruit may he due to some 
taste other than the cesthetic, does not detract from the import- 
ance of White's generalisation that birds are much influenced in 
their choice of food by colour— a generalisation which, there is 
no reason to doubt, was based upon his own keen aud repeated 
observation. Paul Henry Stokoe 

Beddinglon Park 


OUR ASTRONOMICAL COLUMN 

Variable Stars. — The following are Greenwich mean 
times of visible geocentric minima of Algol, for July, 
August, and September, according to the elements 
adopted by Prof. Schonfeld : — 

h. m. h. ut h. m. 

July 11 11 51 ... Aug. 20 15 11 ... Sept. 12 1339 

„ 3* 13 31 t* 23 11 59 ... ,, 15 1028 

Aug. 3 1020 ... Sept. 9 1651 ... ,, 18 716 

Minima of S Cancri occur on September 8 at 15b. im., 
and September 27 at 14I1. 14m: 

A minimum of Mira Ceti will fall on July 23, according 
to Argelander's formula of sines, the same perturbations 
being applied as in the case of the maximum of the year, 
which is computed to occur November 97. 

Mr. John Tebbutt, writing from Windsor, N.S. Wales, 
on April 13, states that in consequence of remarks on the 
probable variability of p Doradus, in Naiure, vol. xv. 
pp. 14 and 281, he examined the star on February 26, and 
March 14, and found it of the 8th magnitude. There is 
a star, estimated 9th magnitude, about thirty seconds of 
time west, and twelve seconds north of it. With such an 
instrument as was employed by Lacaille at the Cape 
of Good Hope in I 75 «, v- DoradCis, with its present 
brightness, would hardly have been visible. Lacaille 
calls it a fifth magnitude. 

Minor Planets and Comets of Short Period.— 
l>r. von Asten, in the course of his recent researches on 
the motion of Encke’s comet, found that, although in the 
interval 1819*68 the comet had experienced in each period 
of revolution an almost exactly equal amount of accelera- 
tion, and that this might be attributed to the existence of 
a resisting medium, yet in order to connect the last two 
appearances in 1871 and 1875 with the previous ones, it 


is necessary to have recourse to the hypothesis of an ex- 
traordinary perturbation which, in the period 1868-71, 
counteracted the influence of a resisting medium. For 
certain reasons Dr. von Asten is led to conjecture that 
about the middle of the year 1869, when the comet was 
in the region occupied by the numerous group of small 
planets (the radius-vector being about 3*2), it made so 
close an approach to one of these bodies, as yet undis- 
covered, that a sensible effect on the comet's mean mo- 
tion was the result. 

In connection with this hypothesis it may be interesting 
to note that the late Prof. Hubbard, whose masterly in- 
vestigations on the motion of Biela's comet appeared in 
Gould's Astronomical yournal f came to the conclusion 
that the separation of the comet into two distinct bodies, 
by whatever cause effected, took place in all probability 
in a heliocentric position corresponding to about longi- 
tude 3 1 8° 6, latitude + i2°*o, with radius-vector 4*36, 
which position the comet occupied in November, 1844 
(AsL Journ No. 140). It is stated in some works that 
the comet in 1846 separated under the very eyes of 
astronomers ; nevertheless it is upon record that the 
companion was first recognised on December 29 by 
Herrick and Bradley at New Haven, but was not agam 
seen until Maury refound it on January 13 ; and its not 
having been remarked when the comet was first glimpsed 
in the Northumberland and other powerful telescopes 
may well have been owing to distance and faintness. 

A radius vector of 4*36 would, until quite recently, have 
been considered as placing the comet rather outside the 
probable superior limit of distance of the minor- planet 
group, but the discovery of Hilda by M. Palisa in No- 
vember, 1875, considerably extended the limit, this body 
in aphelion being distant from the sun 4*6. Although the 
separation of Biela’s comet, if it really took place at the 
epoch assigned by Prof. Hubbard, could not have been 
owing to an encounter with this particular planet, yet the 
position indicated for the occurrence is clearly a possible 
one fora meeting with an unknown member of the group. 
In saying this much we are of course aware that the 
separation may have been owing to a very different 
cause, indeed it might be supposed that such a rencontre 
would have left a more sensible effect upon the mean 
motion of the comet. 

Meteoric Fire-Balls in America.— Prof. Daniel 
Kirkwood in a communication to the American Philo- 
sophical Society, on March 16, gives some particulars of 
meteoric fire-balls which appeared in unusual number in 
the United States in the latter part of 1876 and beginning 
of the present year. The circumstances attending the 
appearance of eight conspicuous meteors are included : 
the dates were 1876, July 8 (two fire-balls), December 16 
and 21, January 3, 20, and 23, and February 8. The train 
of the larger meteor of July 8 was visible at least forty 
minutes, the mass having been apparently dissolved or 
dissipated in the latter part of its track ; the motion 
about the sun was retrograde, but sufficient materials 
were not forthcoming for determining the orbital velocity 
or the nature of the orbit. The fire-ball of December 16 
had been visible but a few seconds near San Francisco 
when it apparently plunged into the Pacific at no great 
distance from the shore, the fall being followed by a loud 
detonation. The meteor of December 21 was remarkable 
for the length of its track, between 1,000 and 1,100 miles, 
one of the longest upon record, and, moreover, the track 
would appear to have been somewhat curved. When 
crossing Indiana the principal fire- ball was followed 
by a train of smaller meteors, many of which ex- 
ceeded Venus and Jupiter in apparent magnitude; the 
breadth of the cluster, as seen from Bloomington, was 3 0 , 
and the length at least 20°, from which Prof. Kirkwood 
concludes that the true diameter was five miles ; and the 
length about forty miles ; several explosions occurred 
dunng the passage of the meteorite over Indiana and 
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Ohio, and a fragment weighing about twelve ounces, fell 
upon a farm near Rochester, Indiana, a part of it being 
secured by Prof, Kirkwood. The boay is described as 
“ peculiar in its structure \ being pisolitic and remarkably 
friable." It is inferred that no part of the mass could 
have escaped out of the atmosphere* The aerolite of 
January 23, or rather a portion of it, after the final 
explosion, reached the earth in Kentucky, and i$ now in 
the collection of Dr. J. Lawrence Smith, of Louisville. 
The report is stated to have resembled discharges of heavy 
ordnance, in such close succession, that the different dis- 
charges were barely distinguishable ; height ft first 
appearance about seventy miles. 

The Transit of Venus, 1882.— In Astron . Nack. f 
Nos 2133 4. we have another calculation of the elements 
of this transit from M. Leverrier’s Tables ; it is by Dr. 
Dei' hm filler, of the Observatory at Bonn, who has fol- 
lowed Prof Oppolzeris method for the necessary data for 
reduction of the observations which are interpolate*! down 
to short intervals in Paris time. Tnere are special calcu- 
lations for certain principal stations. 

THE LA HD OF HISSAR AND HO LAE 
r T*HE eastern pan of the dominions of the Emir of 
* Bokhara is the belt of land between 37 0 30' and 39 0 
N.L , and 67° and 71* E.L., bordered on the north by the 
now Russian province of Samarkand and the Karategin, 
and ot» the s»uith by Afghanistan (the Balkh, Kunduz, and 
the Badakshan districts). It has hitherto been all but 
totally unknown. M. Maieff. after having, together with 
Lieut. Vishnevsky and M. F. Schwarz, thoroughly ex- 
plored it m 1875, gives us a description of the land of 
Hissar and partly that of Kolab ( Isvestia of the Russ. 
Geog. Soc., 1876, 4th fasc.), with an elaborate map, based 
on numerous determinations of latitudes and longitudes, 
surveys, and barometrical measurements of heights. 

Two great rivers running east and west, the upper 
Zerafshan on the north, and the Pandsh, or Upper Oxus, 
on the south, are the natural boundaries of the country. 
A third river, the Shehrsebz, running in the same direc- 
tion under 39 0 N.L., borders its north-western corner, and 
a mass of high table-lands, the Pamir, rises to the east 
of the Kolab district. The whole land is filled with 
mountains belonging to the Tian Shan system. Two 
main ridges, which both run north-east to south-west, and 
are divided by the broad valley of the S urban, 1 form the 
backbones of this hilly tr*ct. Secondary ridges, either 
parallel to the mam ones, or spreading out of them, fill 
the country. But at their western extremities, the mountain 
ridges are far lower than we know them to be in the east. 
Thus, the ridge between the Shehrstbz and the Surfian, 
now called toe Hissar Ridge, 2 rtsing above the snow-line 
in fts eastern parts, is far lower in the western ; and its 
highest pass, Ak-rabat, is put 4,590 feet high, whilst other 
passes are as low as from 2,200 to 3,600 feet above the 
sea-level The second main ridge, lying to the east of 
the broad Surhan valley and running between it and that 
of the Vaksh, seems to be higher, opt vet far below the 
highlands of Kokand or of Eastern Turkestan* Resides* 
me highlands are deeply pat into by large and proad valleys 
which have in their lower parts a prevailing direction 
south by west, running tbps to the Oxus. Tfie north- 
western stop* of the Hifsar ridge H drained by only pn$ 
river, th? c?nsnr-dinia, *n kffluept of the Sbehrsetaf ; m, 
instead of being an insignificant itreum. as op pur present 
maps, it appears as a mighty liyer f *4 by the 
snows of the Seng&dag # &pd its VPW shores < are, occu- 
pied by a numerous population* hast of tbf Hifsar ndg? 
we see a series of bw4 vafl*y% Tm s 

that of the 3 air-aba 4 frm to 96$ feef tofty 

with the towns Derhent, Raisas Wh Shir-abed' 
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the valley of the Surhan river which, as well as the Guzar 
and the Shir-abad, rises in the snow-covered ridge Meshai-^ 
Kentely, and receives many affluents. Some time before" 
its annotation to Bokhara, this valley was a centre of the 
political life of the country, and, going back in its history, 
we come to a time when-~a local tradition says-— the 
population was so dense that a cat could travel upon the 
roofs of the dwellings from Denau to the Amu. Now. 
the population is concentrated in the upper, better watered; 
oarts of the valley, where we find the towns Kara- tag,' 
Sary.djui, Yourchi, and Denau. Further east we have 
(he valley of the Rafirnagan (the Ramidof Ibis-Dast), the 
source of which is about Paldorak, this river being second 
in size to the Surhan. An enlargement in the upper part* 
of its valley, running east and west, is well peopled, and 
contains the towns Hissar, Fyzabad, Kafirnagan, and 
Doshambe. Then, below Hissar, the river enters a deep 
ravine, Pavl-Duldul (the foot of the Duldul, the mythic 
horse of Ali), at the issue of which is the town Kahadian 
(460 feet high), close to the Amu-daria. 

Further east, beyond the second main ridge alluded to 
above (its local names are— By-katyn, Mazi-melek, Avan- 
tau, &c.), we have the basins of the Upper Oxus, *>., of 
the Vaksh (or Surhab) and the Pandsh, which both, M. 
Maieff observes, must be considered as the sources of the 
Oxus. The former rLes in the glaciers of the Alai-ridge 
and runs, under the name of Kyzyl-soo, on the Pamir 
table-land. After having received a great affluent, the 
Muk-soo, the river bears the name of Surhab and enters 
the Bokhara dominions through an impracticable deep 
ravine, at the well-known bridge Pooli-sengui. After a 
short course among mountains it soon emerges on a 
plain some 500 feet high. Divided into many branches, 
the main one about 180 yards broad, it runs to its junc- 
tion with the Pandj near Kurgan-tube. Only one of the 
affluents of the Pandj, the Kchi-Surhab (little Surhab), 
was explored by M. Maieff ; it is formed by two rivers, 
the Baldshoan and Kolab, the valley of the latter being 
well peopled and cultivated, notwithstanding the exten- 
sive marshes which have given their name to the town, 
Kohb. 

The population of the country consists of Usbecks and 
Tadjicks, the former occupying mostly the lower and 
better parts of the valleys, having driven the Tadjicks back 
to the upper parts. The banks of the Amu-daria, and 
especially the western parts of the country, are mostly 
peopled with Kun grad- Usbecks, the Tadjicks appearing 
more numerous to the east. The towns contain, as usual, 
a very mixed population. The lower parts of the Vaksh 
and the Kolab valley are mostly peopled by Ufbecks of 
the Katagan tribe. Some Kirgises have begun to found 
settlements in the lower parts of the Vaksh and Pandsh 
valleys ; and some miserable Turkomans are strewn 
among the Usbecks on the shores of the Amu. Jews, 
Hindoos, and Afghans form a very small percentage of 
the population. 

As to the climate of the country, it is easy to perceive 
that it must be comparatively mild. In the higher 
parts of the Kafimagan valley there are occasionally falls 
of snow about two feet deep, but the lower parts of the 
valleys Rave a mild, rainy winter. Fig* grow hi Shtr- 
abad unsheltered during tne winter. All kinds of com 
and fruits common to Central Asia are produced in 
abundance. Cotton, however, is cultivated only in Smr- 
abad, owing to facility of export to Karsh* (on the . 
ShShrsebz). Rock-salt is workeSin the neighbourhood* 
of Guzar and on the Upper Vaksh, but it must be found 
also elsewhere, the salt springs bemg numerous. Two 
gold mines are known on the shores rf the Vaksh, ana 
richer outs set reported toexist in, the Uarvaz. 

The country is under the dominion of the Emir m 

Bokhara, berng administered )#* nine te&s, yaaijla W 

the emir, M vanin fee HUa»a* strict, and two in that of 
Kafatb, ’ 
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HOW TO DRAW A STRAIGHT LINE 1 
IV. 

I NO W came to the second of the parallel motions I said 
I would show you. If I take a kite and pivot the blunt 
end to the fixed base and make the sharp end move up 
and down in a straight line, passing through the fixed 
pivot, the short links will rotate about the fixed pivot with 
equal velocities in opposite directions ; and, conversely, 
if the links rotate with equal velocity 
in opposite directions, the path of the 
sharp end will be a straight line, and 
the same will hold good if instead of 
the short links being pivoted to the 
same point they are pivoted to dif- 
ferent ones. 

To find a linkwork which should 
make two links rotate with equal velo- 
cities in opposite directions was one of 
the first problems 1 set myself to solve. 

There was no difficulty in making two 
links rotate with equal velocities in the 
same direction— -the ordinary parallelo- 
grammatic linkwork employed in loco- 
motive engines, composed of the engine, 
the two cranks, and the connecting rod, 
furnished that ; and there was none in 
making two links rotate in opposite 
directions with varying velocity ; the 
ccntraparallelogram gave that ; but the required linkwork 
had to be discovered. After some trouble I succeeded in 
obtaining it by a combination of a large and small contra- 
parallelogram put together just as the two kites were in 
the linkage of Fig. 18. One contra- 
parallelogram is made twice as large 
as the other, and the long links of 
each are twice as long as the short. 

The linkworks in Figs. 30 and 
31 will, by considering the thin line 
drawn through the fixed pivots in 
each as a link, be seen to be formed 
by fixing different links of the same 
six-link linkage composed of two 
contra-parallelograms as just stated. 

The pointed links rotate with equal 
velocity in opposite directions, and thus, as shown in Fig. 
28, at once give parallel motions. They can of course, 
however, be usefully employed for the mere purpose of 
reversing angular velocity. 


An extension of the linkage employed in these two last 
figures gives us an apparatus of considerable interest If 
1 take another linkage contra-parallelogram of half the 
sire of the smaller one and fit it to the smaller exactly as 
I fitted the smaller to the larger, I get the eight-linkage 
of Fig. 32. It has, you see, four pointed links radiating 
from a centre at equal angles ; if 1 open out the two 
extreme ones to any desired angle, you will see that the 
two intermediate ones wilt exactly trisect the angle . Thus 




the power we have had to call into operation in order to 
effect Euclid’s first postulate — linkages — enables us to 
solve a problem which has no “ geometrical ” solution. I 
could ot course go on extending my linkage and get others 


m. 







Fi i 

which would divide an angle into any number of equal 
parts. It is obvious that these same linkages can also be 
employed as linkworks for doubling, trebling, &c, an- 
gular velocity. 



Another form of “ IsokUnostat," for so the apparatus is 
termed by Prof. Sylvester, was discovered by h«n. The 
construction is apparent from Fig. 33. It has the great 
advantage of being composed of links having only two 
pivot distances bearing any proportion to each other, but 

Iff*? M Kmvrfagton in connection with the Loan Collection of 
Bctctuific by A. BT Kcmpc, B.A. Concluded from 


it has a larger number of links than the other, and as the 
opening out of the links is limited, it cannot be employed 
for multiply ing angular motion. 

Subsequently to the publication of the paper which con- 
tained an account of these linkworks of mine of which I 
have been speaking, I pointed out in a paper read before 
the Royal Society, that the parallel motions given 
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there were, a» well as those of M. Peauceliier and Mr. cientlyinvitiny on account of Sts mathematical character. 
Hart, all particular cases of linkworks of a very general to dwell on it here, so I will leave those in whom an in. 
character, all of which depended on the employment of terest in the question has been excited to consider the 
a linkage composed of two similar figures. I have not original paper. 

sufficient time, and I think the subject would not be suffi* At this point the problem of the production of straight- 



line motion now stands, and I think you will be of opinion I have, as far as what I have undertaken lo bring before 
that we hardly, for practical purposes, want to go much you to-day is concerned, come to the end of my tether, 
farther into the theoretical part of the question. The I have shown you that we can describe a straight fine, and 
results that have been obtained must now be left to the me- how we can, and the consideration of the problem has 
chanician to be dealt with, if they are of any practical value, led us to investigate some important pieces of apparatus. 



Bnt I hope that this is not all. I hope that I have shown unexplored fields are still vast, and the earnest invest 1 
you (and your attention makes that hope a belief) that this gator can hardly fail to make new discoveries. I nop 
new field of investigation is one possessing great interest an d therefore that you whose duty it is to extend the aoinain 
importance, Mathematicians have no doubt done much of science will not let the subject drop with the close m 
more than I have been able to show you to day, but the my lecture. 


BIOLOGICAL NOTES 

The Tichorhine Rhinoceros. — A number of the 
Memoirs of the Imperial Academy of Sciences of St. 
Petersburg just issued contains an elaborate article on 
the Tichorhine Rhinoceroses by the Veteran naturalist, 


Dr. J. F. Brandt. Dr. Brandt treats^ of two extinct 
species tinder this category, which he caM* /?. .antifutfa/ts 
(i.c., R- Hchcrhtnus , auett) and#* With the latter 

he proposes to unite ttruscu* of Falconer. Remarks 
are added upon R. teptorhimtf of Cuvier and other allied 
species. When we consider the number of valuable con- 
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Ji? tributions to science recently made by Brandt, Middern- 
$ dorf, Kowalevski, Raddd, von Schrenck, and other dis- 
^ tinguished names of the Academy of St. Petersburg, it 
: becomes somewhat ridiculous to a naturalist to hear the 
oft-repeated assertion of the British patriot “that the 
Russians are as great barbarians as the Turks I ” 

Oscar Bertwig on the Phenomena of Fkr- 

• tiusation.— T he last number (VoL iiu 9 Part 1) of the 
Morphotogisches %ahrbuch, contains the second part of 
Oscar Hertwig's very important researches an the pheno- 
mena immediately preceding the cleavage of ova in the 
Ecbinoid Toxopneustes , in two, genera of leeches, and 
in the amphibia. He has watched most carefully the 
process of fertilisation and the ova before fertilisation, 
and has examined them after the action of various 
reagent^. His accounts are accompanied- by very valu- 
able figures. From his own observations, and a com- 
parative study of other recorded facts, he appears- to 
have made* generalisations worthy of the attention of all 
biologists. The following is a brief summary of his con- 
clusions. The unripe ovum is characterised by the 
possession of a germinal vesicle, distinguished from all 
cell-nuclei by its great relative size, by its definite mem- 
brane, its more or less fluid- contents, and its possession 
of one or several nucleoli. The germinal vesicle in this 
signification does not become the nucleus of the first 
cleavage-sphere j in many animals it disappears long 
before fertilisation, in other cases during that process or 
during the ripening of the ovum. At any rate the germi- 
nal vesicle loses all its distinctive characters. The active 
nuclear substance, or a part of it, remains and 1 forms a 
new nucleus of much smaller size, lacking a distinct mem- 
brane and true nucleoli. From a highly differentiated 
form is produced a primitive nucleus ; instead of a ger- 
minal vesicle we have an ovinucleus. In Toxopneustes the 
retrogression of the germinal vesicle is accompanied by its 
movement to the outer surface of the yolk, where it disap- 
pears, vrith the exception of the germinal spot ; the latter 
again reaches the centre of the yolk and becomes the 
nucleus of the ripe ovum; In Hirudineae there is an acces- 
sory prelude to fertilisation, the budding-off of “ directive 
bodies ” immediately after oviposition. After this arises a 
spindle-shaped ovinucleus really derived from the breaking 
up of the germinal spot In amphibia the .exceedingly large 
germinal vesicle gets to. the surface and disappears. 
Only a small portion, one or more nucleoli, passes over 
into the inconsiderable ovinucleus. The parts of the 
germinal vesicle not contributed to the ovinucleus seem 

<'f no longer serviceable* and get transformed into the so- 

• called excretory bodies and sphere. In Amphibia a mass 
of this kind appears as a yellowish covering over the dark 
pole of the egg. Like Toxopneustes appear to be Me- 
dusae, Si phonophora, Astidians, some V ermes, Arthropod s, 
dec., possessing in the ripe and unfertilised ova a small 
homogeneous, membrandess nucleus in the middle of the 
yolk or on its periphery. The Hirudineaf resemble Gas- 

• teropods, Heteropods, Pteropods, and sonle Vermes. Here 
the ripe egg has mostly on its periphery a small spindle- 
shaped nucleus. In fishes and reptiles, as in the frog, there 
is a germinal vesicle with many nucleoli, some of which 
form the ovinucleus. After this stage Hirudineae twice 
exhibit a budding from the surface of the ovum forming 
the so-called directive bodies, the ovinucleus contributing 

t to them. The actual occurrences of fertilisation cor- 
; respond very closely not only in animals but in plants. 
In Toxopneustes a single spermatozoon reaches the ripe 
ovum and is transformed into a small coipuscle, the 
v sperm-nucleus, surrounded by a protoplasmic rayed figure. 
; It travels in from ten to fifteen minutes to the central ovl 
; nucleus and is fused with it In Rana temporaria the 
;•» spermatozoon enters at the side of the excretory body and 
becomes like that of Toxopneustes, travelling to the ovi- 
nucleus and fusing with it In Hirudinese the sperma- 
; tozoon enters subsequently to the budding of the first 


directive body, and after transformation get* to the centre 
of the ovum and there remains till the- budding of the 
second body. Then the ovinucleus travels to the centre 
and is apposed to and fuses with the sperm-nucleus, 
which has swollen considerably. Thus in these cases 
the cleavage-nucleus is formed by the union of the two 
sexually-differentiated nuclei; 

Individual Variations in Animals.— At the last 
meeting of the St Petersburg Society of Naturalists, Prof. 
Wagner made a communication “On the Individual Varia- 
tions in Animals, their Causes, and Results” Pointing out 
that the appearance of new races, varieties, and species is 
rendered possible by the appearance, at all stages, of the de- 
velopment of life of individual variations, which variations 
give rise afterwards to more or less constant new forms, 
the Professor sketched the causes of these individual varia- 
tions, exterior and interior, insisting especially on the 
importance of these latter. The causes of variability, he 
said, are not only the physico-chemical influences of the 
medium inhabited by the individuals,, ue the exterior 
causes, but also, to a very important degree, the interior 
causes, i.e. those subjective physiological, and therefore 
also psychological,. individualities which characterise each 
individual, and which modify to a considerable extent the 
influence of exterior influences on each separate represen- 
tative of the species. 

A New Cheetah. — At the meeting of the Zoological 
Society on Tuesday Ust, Mr. Sclatcr described a new 
species of cheetah, from South Africa, differing from Felts 
jubata in the fact that the whole body is covered with 
spots of a dark yellow instead of black, and at the same 
time is considerably more thickly covered with hair. Mr, 
Sclater proposed the name Felis lanea for this apparently 
new species. 

North American Lepidoptera.— Mr. William H. 
Edwards has published a catalogue of the diurnal lepi- 
doptera of North America and Northern Mexico, supple- 
menting the well-known work by Dr. Morris, printed 
some years ago by the Smithsonian Institution. He 
enumerates no less than 506 species. This is abort 
equal to that of the previous catalogues, the addi- 
tional new species being balanced by canceling names 
which were synonyms or not legitimately entitled to 
introduction in the North American list The special 
object of MV. Edwards is to bring about what he considers 
a satisfactory nomenclature, dissenting from the radical 
changes which he insists Mr. Scudder has made in his 
recent divisions and lists, in few of which he concurs. 

A New Shell.— Mr. C. R. Thatcher, the experienced 
conchological collector, has just returned to this country 
after a five years’ collecting journey through China, 
Japan, Philippine Islands, and. Australia. He has pro- 
cured several new species of Murex, Cancellaria, and one 
wonderful specimen of an entirely new genus. This 
specimen was described at the meeting of the Zoo- 
logical Society on Tuesday, June $, by Mr. George French 
Angas, by whom it is proposed to give the name 
Thatcheria, in honour of its discoverer. It was the travel- 
lers particular aim to procure specimens of the rare 
Cyproea thateheri and Valuta thateheri ’, both of which he 
found a few years ago, for which purpose he travelled 
many hundreds of miles into the interior of Japan, often 
at the risk of his life. 


GEOLOGICAL NOTES 

Rare Minerals in the North of Scotland,— 
The accidental use of a mass of granite for building pur- 
pose* near Tongue, in Sutherlandshire, has led to the 
detection of several rare minerals, and of quite a remark- 
able number of species and varieties associated in the 
same mass of rock. From among the fragments of the 
boulder pieces of a bright green stone wer t sent to the 
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museum of the Duke of Sutherland by Dr. Joass, of 
Golspie. These were afterwards analysed by Prof 
Heddle, of St Andrews, and found to be the variety of 
orthoclase felspar, termed amazonstone. For the pur- 
pose of more careful examination as to the mode of 
occurrence of this uncommon substance. Prof. Heddle has 
recently visited the locality, which is the side of the ridge 
rising to the east of the village of Tongue. He found the gra- 
nite mass to be me rely a large boulder, and had it thoroughly 
broken up. It has yielded the following remarkable 
assemblage of minerals : — amazonstone in simple and 
twin crystals, radiated cleavlandite, lepidomelane, pinite, 
fluorite, sphene, zircon, magnetite, itmenite, allanite, 
smoky quartz with peculiar faces, and a mineral which a 
carefully instituted comparison shows to be thorite 
passing into orangite. The specimens of amazonstone 
obtained from the boulder are of unparalleled magni- 
ficence. One which has been sent to the museum of the 
Duke of Sutherland exhibited a surface of some three 
square feet, about a dozen large crystals, of which eight 
were unbroken and perfect. One crystal, unavoidedly 
broken m the extraction, showed the following extra- 
ordinary dimensions viz., a length of 15J inches, with 
a breadth and thickness of ten and eight inches respec- 
tively. The minute structure of these crystals is pecu- 
liar, and has been fully described in a recent paper by 
.Dr. Heddle on Scottish felspars in the Transactions 
of the Royal Society of Edinburgh. The exceed- 
ingly rare thorite was found in only a small quantity. 
From an examination of the granite of this and other 
boulders on the same hill, it appears that they have pro- 
bably come from the huge mass of Ben Laoghal, which 
lies a few miles inland to the south-west. Should this be 
their origin, we may expect yet to find new sources of 
amazonstone, and perhaps other rare minerals among 
the numerous corries and crags of that picturesque 
mountain. 

Tertiary Leaf- beds of Colorado.— -Mr. E. L. 
Berthoud, of the Territorial School of Mines, Golden 
City, Colorado, sends notes of a section near that place 
which presents some considerable resemblance to the 
sections in Antrim and Mull, where the miocene leaf- 
beds and lignites are associated with sheets of basalt 
and tuft The order of succession is as follows : — 


Basalt 

... no feet 

Lignite and leaf-bed 

2 i 

Hard mud ly clay and sandstone . . . 

... 13 

Second leaf-bed 

3 

Clay, sandstone, conglomerate 

... 40 

Third small leaf-bed in clay 

2 

Sandstone and clay, frc. 

... 3 ° » 

Basalt 

2 S .. 


The resemblance is furtber borne out by Mr. Ber- 
tfroud’s list of plants, which includes Plalanus acer aides. 
Filiates hebriaica , Populus arctica , Corytus McQuarii, 
Fagus macrophylla, Quercus chlorophylla , Sequoia, sp. (?), 
Gjmnogramma Hay deni , Cinnamomum, n. $p., Ficus, 2 sp. 
nov.. Magnolia, 2 sp , Jug Ians, 2 sp., Sabal Campbdlti, 
S, Grayana, and S. goldianus, Myrica, Ac. 

Influence of Anchor- Ice upon Fishing-Grounds. 
—Prof. Hind, to whose late researches in Labrador we 
recently called attention, has published some remarks on 
the effects of the formation of ground-ice in retarding the 
decomposition of fish offai, and thereby in seriously 
damaging the value of the Labrador fishing-grounds. He 
shows that the ice formed on the sea-bottom freezes the 
offal, and protects »t from being devoured by sea- 
scavengers and from decomposition ; that every rise in 
temperature which prevents die formation of anchor-ice 
promotes the decomposition of the offal ; that when this 
takes place, as it does every year under a covering of 
surface-ice, the water, not beutf affmtod, becomes foul 
with gases and from the removal of its oxygen, and that 


the result is fatal to the young cod and other fry which 
then seek the coasts in search of food. He states that 
vast multitudes of the young fish are, from this cause, 
destroyed every summer and autumn in the bays and 
fjord Sj and he accounts for changes which, have taken 
place in the migratoiy movements of seals by this whole- 
sale destruction of the food which they used formerly to 
find in the coast-waters. He recommends the utilisation 
of the offal, which would not only eventually prove re- 
munerative as a source, of artificial manure, but would 
remove the poisonous gases which are set free on the 
melting of the anchor-ice at a time when they cannot fail 
to prove highly destructive. 

Origin of the Trees and Shrubs in the South 
of France,— In a recent memoir presented to the 
Academy of Sciences of Montpellier, the veteran pro- 
fessor Charles Martins discusses the history of those 
trees and shrubs in the south of France which suffer from 
severe cold, such as the car ob- tree, oleander, European 
palm, myrtle, sweet-bay, pomegranate, olive, fig, laurus- 
tinus, ilex, vine, and others. He shows that most of these 
occur among the tertiary and quaternary deposits, that 
some of them, indeed, like the oleander ( Neriutn oleander), 
go back even into eocene times. He points to the fact 
that their remains occur in the geological formations, not 
only of the countries where the plants are still living, but 
even of 'tracts considerably further to the north, both in 
France and in Switzerland, where their living descendants 
or analogues could not endure the severity 5 winter now. 
The tender trees and shrubs of the Mediterranean sea- 
board thus serve to prove the former warmer climate of 
France and its subsequent refrigeration. They are merely 
the surviving relics of a tertiary vegetation preserved by 
the exceptional mildness of the climate in which they 
grow. A single winter of exceptional rigour, or even a 
single night of extreme cold, like that of January 13, 
1826, when the thermometer fell to 9°7 below zero (Cent,), 
would suffice to destroy them. It may be presumed, bow- 
-ever, that during at least the height of the glacial period 
these tender plants were driven southwards beyond their 
present northern limits, and that they have subsequently 
crept north again. 

U.S. NATIONAL ACADEMY OF SCIENCES 
A CCORDING to the terms of its charter from Congress, the 
•** National Academy of Sciences must hold its annual meet- 
ing in April, at Washington, it holds also a semi -annus l 
meeting in the autumn. Its membership has been very slowly 
increasing, till now it numbers nearly, if not quite, 100. At the 
last meeting, April t7*20, Prof. Henry presided. The Academy 
resolved to present a memorial to Congress, in favour of the 
establishment and maintenance of an International Bureau of 
Weights and Measures with the object of promoting permanence, 
precision, and uniformity in the standards, by the joint action of 
the leading powers of the world, according to the convention 
submitted to the Senate. 

Five new members were elected Ft of. John W. Draper and 
Dr. Henry Draper Of New York, Dr. Elliot Coues of Wash- 
ington, Dr. S. H. Scuddtr of Cambridge, Mass., and Mr. Charles 
S. Pekoe of the U.S. Coast Survey. 

The annual report of the president, Prof. Henry, recounts 
briefly the year’s work of the Academy. The Academy reports 
progress in the work of preparing ana publishing the scientific 
results saved from the wreck of the Polaris and in general cotj' 
tributed by the expedition in which that vessel was . „ J 

This work is in the hands of Dr. Emil Bessels, the scientific 
director of the expedition, and will be finished in three quarto 
volumes. The first volume is already published j it Is a quarto 
of 960 pages relating to astronomy, pendulum experiments, 
winds, solar radiation, and meteorology m general. It is uluf- 
trated by fourteen plates, two maps, and forty woodcuts ; only 
500 copies of this volume were printed* The second and third 
volumes relate to geology, paleontology, mineralogy, botany, 
zoology, and ethnology. They will induce a monograph on the 
Eskimo, illustrated by too plates and 000 wooceut*. The 
Academy has divided the income from the Bache fund, so as to 
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cow several distinct researches, as follows :—(i) On sun-spots great continents existed where oceans now are. The shore mud 

and chromosphere conducted by the late Prof. Winlock j the from our continents is washed down comparatively only a few 

results are published, with plates, in the transactions of the miles from shore ; the depths are not reached by this mud. 

Harvard Observatory, (a) Magnetic survey of the United States, Other well-known theories need to be modified. At a depth of 

in charge of Prof. J. HUgard ; during the year twenty-five 2,500 feet Crustacea are found having good eyes. These organs 
new stations in New England and Lower Canada have been have undergone no change during innumerable centuries. There 

occupied * at all the stations the dip- declination, and horizontal are similar facts established as to starfish. There is no very great 

Intensity are Observed- (3) Comparisons of sensations of light ; number of blind animals in the ocean depths. Those that are 

in charge of Mr. Charles S. Peirce. The object is especially to blind need not be classed as retrogressions from ancestors that 
ascertain the mathematical formula connecting the capacity of had eyes. Both as to blind animals in the sea and those found 
the eye for light sensations with the physical variations of radia- in caves, it seems most probable that they were the descendants 
tion ; two sensations are comparer, the one fixed, the other of eyeless ancestors. In the discussion which followed this 
variable : part of the results have been published. (4) Researches communication, Prof. Agassiz said that he had long doubted 

on the distribution of heat on the solar surface, the laws of its the theory of geologists respecting an immense miocene con- 

radiation and absorption, and effects on terrestrial climate j con- tinent. 

ducted by Prof. S. P. Langley. (5) Researches on the laws of Prof. Joseph Le Conte, ot Oakland, California, furnished a 
sound and the duration of vibrations of tuning-forks ; conducted paper on critical periods in the history of the earth and their 
by Prof. A. M. Mayer. The work of utilising the observations relation to evolution ; and on the quaternary as such a period, 
made on the transit of Venus is under direction of a committee This paper instanced and enlarged upon the breaks in the geo* 
of which the president of the Academy is a member ; progress logical and palaeontological records, and argued that a more 
has been made in this work, but it is scarcely yet ready for rapid rate of evolution had been operative during the intervals, 
report. The endeavour to obtain an appropriation for a per- which he designated as 41 critical periods.” The quaternary era 
manent building to display the scientific and other material con- he regarded as one of these critical periods during which rapid 
tributed by the Government of the United States and other changes had taken place, but it differed from most of such periods 
nations during the Centennial Exhibition, failed to obtain a two- in the fact of its records being preserved. 

thirds vote in the House of Representatives after passing the Prof G. K. Gilbert described the characteristics and mode of 
Senate, without dissent. The effort will be renewed at the next formation of the Henry Mountains. 

session of Congress. The collections are large, valuable, and Dr. F. V. Hayden described the results of boring artesian wells 
instructive, including the costly gifts of other nations, and the in a locality near Rawlins Springs in Wyoming Territory on the 
entire exhibit that was in the 44 Government Building ” at Phila- line of the Union Pacific Railroad. The district is on the 
delphia. dividing line of the watershed of the continent, some of the 

During the meeting the members of the Academy were formally streams on the sides of the district flowing to the Atlantic, and 
invited to visit the President of the United States at the White some to the Pacific oceans. The rainfall of the district is vtry 
House. They were duly presented, and President Hayes ex- small — not over six to ten inches per year. The wells were 
pressed himself in a brief speech as fully appreciating the value bored to depths varying from 300 to over 1,000 feet. The water 
of scientific pursuits, and willing and desirous to advance the obtained was from 1,000 to 2,000 gallons per hour ; it was lifted 
interests of science. The reception was notably pleasant and by pumps driven by windmills. The result showed the feasihi- 
cordiaL lity of thus irrigating very arid regions. The wells were bored 

We give abstracts of the more important communications ~ under Dr. Hayden’s direction, in a sinclinai basin which he 
Prot. Alexander Agasstz gave a brief notice of researches on regarded as of tertiary formation, probably eocene ; but palason- 
the young stages of some osseous fishes. The history of previous tologisls who had examined its fossils had pronounced them 
researches on these points, since those of von Baer at the be- cretaceous. Dr. Hayden regarded this as an instance where the 
ginning of this century, was reviewed. Prof. Agassiz concludes chasm between the cretaceous and tertiary rocks was bridged 
that with few exceptions the tail begins to be formed below the over ; he stated that the rocks were consecutive from cretaceous 
dorsal cord. It embryos and very young animals are examined, to middle tertiary. This opinion was not fully shared by the 
a lobe is found much developed in some and common to all. other geologists present, and the discussion which followed 
The tail fin and the anal fin are probably modifications of the became exceedingly animated, as it brought up questions long at 
same organ. There is a general uniformity in the plan of con- issue between the respective students of the rocks and of the 
struction of the tails of fishes whether osseous or otherwise. fossils of that region. 

Under the title of 44 Some Results of Deep-sea Dredging,” Major J. W. Powell presented some remarkable facts respect- 
Prof. Agassiz stated views partly founded upon his general know- ing the public domain of the United States. Dividing the 
ledge and study of the products and observations made during United States into two portions, the humid, where the rainfall 
the Challeto'er expedition, and partly up m information obtained is sufficient for agriculture, and the arid, where it is not, the 
in conversations with Prof. Sjr C. Wyville Thomson and other latter is found nearly to equal the former, 
members of the expedition. The fact of a point qf zero tempera- Prof. Elias Loomis, of Yale College, contributed his seventh 
ture being in all oceans but varying in depth with latitudes, had paper of a series entitled 44 Contributions to Meteorology,” this 
been indicated by previous expeditions and was fully established paper continuing the investigation of rain areas which was begun 
by the Ckalltn$cr observations. At the equator a depth of 5 00 m the last. Prof. Loomis selected all the cases in the United 
fathoms is needed to reach this zero line ; as we approach the States during fifteen months — September 1872, to November 
poles the depth of this line decreases till at last it is at the sur- 1873 — in which the reported rainfall amounted to at least eight 
face, Sometimes the temperature of the lower water is 2 Q or 3 0 inches in eight hours. For each of these cases the curves of 
below zero, but the conditions are, in general, uniform. Equally equal rainfall were drawn on the map and compared. The form 
uniform Is the fauna below this line. Above it, the arctic, tem- of these curves, though occasionally irregular, in general approxi- 
mate, mid tropical faunas are dearly distinguishable from each mates an ellipse, of which the major axis is tot quite double the 

other. There is a remarkable uniformity among the animals minor. In these cases the area of one-inch raintail exceeded in 
of the tropical fauna, such as may have resulted if in a length 500 miles ; in six cases of one-half-inch rainfall 750 miles; 

previous era the isthmuses of Darien and Suez were absent, the frequently the entire area is an oval of more than 1,000 miles 

babara was covered by the sea, and an equatorial current swept length and exceeding 500 miles breadth. In general the rain 

lreeiy around toe world. The deep-sea fauna is so singularly like area centre is east of die low pressure centre, but in several 

the cretaceous that itslorms would nave been at once assigned instances the reverse was the fact, and in some cases the rainfall 
w that epoch by most paleontologists if they bad been fossil appeared to have had decided influence on the storm’s progress, 
1 he similarity if not identity of these forms indicates that there as to its direction. It was concluded that rainfall is not essential 
has been scarcely any change since that eja. This is true of to low barometer areas, nor the chief cause of their formation or 
ech modems, worms, and even of some fishes. It is equally progressive motion. Such areas result frpm a general atmo- 

uiu *VJ? e 8 v e an * n * 3 off qut coasts and in the sphere movement toward a central area, and may be caused by 

<*halk. These have been subjected to the most varied Conditions unequal barometric pressure, unequal temperature, or unequal 
*&*&&& with their ancestors, and yet have not amounts of iqueous vapour. The two last-named causes ate not 
trSS? evidence that natural selection, even under comparable to the first of the three in cogency, and only deflect 

he force# l?e estreihe, may not bring abqui aqy the winds slightly. The progress of areas qf $ow barometer in 
SJW* *0# *r< .PS°Wy g%r than all latitudes Is fnainly determined by the same causes as those 

n*f a q>pn«ed* There is want of evidence that Which determine the general atmospheric circulation; their 
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normal direction is changed by whatever causes may change the 
direction of the winds* 

Prof. William Ferret of Washington, delivered a communica- 
tion on the progressive movements of storms ; the object being 
to show that the movement of great storms is determined by the 
currents — especially the upper currents— of the atmosphere* 

Prof Pickering presented the results of an investigation made 
in connection with Prof. W. A. Rogers on systematic errors in 
star dedination. A comparison with the mean both of the 
earlier and later catalogues rendered probable the existence of 
systematic errors in the Gcsellschaft catalogue* 

Prof. Simon Newcomb presented a communication on the 
secular acceleration of the moon and its increasing deviation 
from uniformity through many years. lie reviewed the existing 
theory on the subject ; the calculation of Laplace according with 
Halley’s estimate of the acceleration as about ioj seconds of 
time, to be multiplied by the square of the centuries for a given 
period ; also the Adams theory, which reduces the explanation 
of Laplace to about 6 seconds, leaving more than 4 seconds 
to be otherwise accounted for. In ascribing the surplus accelera- 
tion to diminished rotation of the eirth, we aie dealing with a 
subject where the evidence should be carefully weighed. Much 
dependence seemed to be placed on the records of ancient 
eclipses. Prof. Newcomb considered these eclipses separately. 
The most promising of the Greek solar eclipses was that of 
Agathocles, tyrant of Syracuse, occurring at the commencement 
of his voyage to attack Carthage. But we do not know on 
which side of Sicily he sailed ; according to whether he was on 
one or the other side of the coast, the difference of time for that 
eclipse may be calculated as justifying the ro seconds or the 6 
seconds acceleration of the moon. The eclipse known as that of 
Thales has a record open still more to criticism, because it came 
to its historian by hearsay, and probably through two or three 
generations after the lapse of a hundred years. It seems curious 
that if Thales predicted the year (by an estimate of lunar periods) 
he did not also predict the day. Each of the ancient solar 
eclipses yielded similar elements of doubt on careful examination. 
From the lecords of lunar eclipses if all uncertain features be 
weeded out, the old estimate of acceleration will be reduced one 
half. The Arabian records of lunar eclipses were published at 
Leyden in the early part of this century. The work is very rare. 
Altitudes of sun and moon are constantly given in it. Calcula- 
tions from these eclipses give the smaller estimate of acceleration. 
From all the data he has been able to study Prof. Newcomb 
concludes that the whole amount of acceleration is about 8 4 1 
seconds. He hopes to make further estimates from modern 
records, having had the good fortune to pick up in Paris care- 
fully compiled data of Decollations going back to 1 680. 

In introducing his communication on “a Proposed New 
Method in Spectrum Analysis,” Prof. S. P. Langley, of Alle- 
gheny Observatory, said that in giving this title to his description 
of his method, he believed, and, so far as he could ascertain, was 
justified in believing, that the method in this special application 
of it, was quite new. The process consists not only in placing in 
juxtaposition, simultaneously, the spectra of light from two 
opposite edges of the sun’s disc (which had been done before), 
but also in determining that when these spectra are taken re- 
spectively from east and west edges, the atmospheric spectrum 
lines still coincide, while the solar lines of the two spectra do not 
coincide. Prof. Langley was anxious to disclaim any intention 
to abate one jot of the praise due to Prof. C. A. Young for con- 
clusively demonstrating that the difference of wave-lengths from 
the cast and west edges of the sun can be measured and its rota- 
tion thereby be proved. The history of this line of discovery 
was briefly given. Zollner, Secchi, and Hastings thought they 
had perceived a change in the refrangibility of the light, and 
Vogel, using ZoUner’s reversion spectroscope, obtained a dis- 
placement of from # o8 to 0*15 of one of Angstrom’s units. 
Finally, Prof. Young, using a Rutherfurd grating, showed a 
velocity o f the sun’s equator of im. 42s. ; and also that inde- 
pendent measurements of solar and atmospheric lines gave 
different results for these two classes. Prof. Langley’s new 
method has the advantage of great security against instrumental 
errors, since the two masses of lines under like instrumental 
conditions, betray their diverse origin. In 1875, while studying 
the selective absorption of the solar atmosphere, Prof. Langley 
constructed an apparatus for comparing homogeneous light from 
different parts ot the solar disc ; use being made of two pairs of 
prisms of total reflection, connected with a spectroscope so as to 
give spectra from different parts of disc side Dy side. A photo- 
metric apparatus was attached to compare the relative intensities 


of light in different parts of these spectra. The whole apparatus 
was not intended at first for the comparison of individual lines 
of the spectrum, a purpose for which somewhat similar arrange- 
ments had been used by Lockyer, Hastings, and perhaps others ; 
but Prof, Young’s success suggested to Prof. Langley another 
and cognate method of using the principle of Doppler, to which 
this apparatus is well adapted. For six months rrof. Langley 
has been engaged in overcoming the instrumental difficulties of 
this conception. Only within a few days has he been able to 
produce complete results. When the apparatus is pointed so as 
to receive the light from the north and south poles of the sun, the 
lines are continuous in the two spectra ; but when the instru- 
ment is rotated so as to take light from the east and west sides, 
all the solar lines are found discontinuous at the junction of the 
spectra, while the atmospheric lines remain continuous. If the 
instrument is rotated 180 0 the solar lines again appear discon- 
tinuous, but the spectrum whose solar lines were before shifted 
to the right as compared with the other, will after such rotation 
show them shifted, to the left. In order to keep clear of any 
bias of judgment, Prof. Langley was careful not to know before- 
hand which way the instrument was pointed ; but the displace- 
ment in every observation tallied with the theory. Essential aid 
was given in the construction of the instrument by the use of the 
choicest of glass gratings, ruled 8,600 to 17,200 lines to the 
inch, which Mr. Rutheriurd, of New York, sent for the purpose 
of this investigation. In the higher spectra of these admirable 
gratings thirty-one lines are discriminated in the E group where 
Angstrom and Kirehhoff have a dozen. On actual comparison 
for the fine lines of that group more have been counted with the 
grating than with the most powerful spectroscopes consisting of 
trains of twelve or more prisms. The method of analysis by Prof. 
Langley’s instrument seems less adapted to quantitative work than 
Prof. Young’s, but in this respect it is hoped also to make it 
useful by employing the micrometer upon the double displace- 
ment obtainable in right and left hand spectra of the same order 
presented simultaneously and in combination. By the observed 
displacement or fixity of any line we can now discriminate cer- 
tainly, as to its solar or telluric origin. It i* hoped that a 
ready means of mapping atmospheric lines will thus be afforded, 
since indeed they are already mapped by this process before the 


eye of the observer. 

Gen. J. G. Barnard, U..S.A., contributed a mathematical 
essay, also in part historical, on the internal structure of the 
earth as affecting the phenomena of precession and nutation, 
supplementary to an article under this head in vol. xix. of the 
•* Smithsonian Contributions to Science,” bemg the third of the 
1 Problems of Rotary Motion.” The paper shows that Gen. 
Barnard has coincided in Sir William Thomson’s change of 
view. The formation of a diurnal tide in the fluid earth is called 
in doubt by this paper. In general it presents work of the kind 
that Sir William Thomson was longing for in his Glasgow 
address— a solution, coherently worked out, of the problem 
above indicated. 

Prof. O. N. Rood, of Columbia College, New York, con- 
tributed two papers giving details of his researches concerning 
colours. Prof Rood used a set of brilliantly coloured circular 
discs representing the chief spectrum colours, and also purple. 
By combining in successive proportions with tnese colours, a 
white disc, and giving the combined discs rapid rotation, the 
following results were attained : the lighter shades of vermilion 
became purplish ; of orange, more red ; of yetlow, more orange ; 
of greenish yellow, unchanged ; of yellowish green, more green ; 
of green, blue j of cyanogen blue, less greenish and more bluish ; 
of cobalt blue, a more violet blue ; of ultramarine, violet ; of 
violet, unchanged ; of purple, less red and more violet. Exactly 
similar effects were produced when violet instead of white was 
used to reduce the colours. Hence the mixture with white is the 
same as if the colours were moved towards the violet end of the 
spectrum. Prof. Rood thinks his results tend to indicate violet 
as one of the primary colours, which cannot be said of Maxwell s 
third fundamental colour, an artificial ultramarine, or Bezold s, a 
blue violet, careful tests of those colours having .been tuliy 
carried out The foregoing results were laid before Mr. Charles 
S. Peirce. He has reported at considerable length on the 
mathematical principles involved. He regards the results as m 
accordance with Fechner’s law, that the sensation is proportional 
to the logarithm of the excitation. When the objecUve bnl.ancy 
of an, light is varied, the specific subjwrfve bnghtness is not 
changed h the leastTbnt theonly effect on the sensation u to 
add to, or subtract from it a variable-mount of a certain con- 
stant sensation, which Mr. Peirce designates as the “colour of 
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f ; brigirtn#**." This cea*** to t>« true when ncgetive logarithm* 
ore involved, The yellow of the spectrum comes very n$ar the 
colour of brightness* From these consideration* a diagram has 
been constructed showing the colorific effects of mixing white 
with any part of the spectrum. The results of theory as shown 
■ by the diagram, closely accord with those of experiment upon 
the sensation of colour. , . 

Prof. Rood also presented a paper on Newton’s use of the 
term * 1 Indigo" as a prismatic colour. It was intended to 
indicate the rimge of the spectrum between the blue and the 
blue-violet regions. The order of refrangibility is thus stated ; 
prussian-blue and indigo ; cobalt blue ; genuine ultramarine 
blue ; artificial ultramarine blue. 

Prof. Joseph Le Come, of California, sent a communication 
on the structure of the crystalline len 3 and its relations to peri- 
scopism. The discovery of Dr. Hermann, and his deductions 
therefrom, were first considered. These are that the crystalline 
lens, by its structure, is endowed with the property of forming 
distinct images of objects though lying on the Extreme margins 
of the field of vieW, of forming perfect images on the retinal 
screen, even to the extreme anterior margin*. Thus the eye has 
an enormous field of view compared with optical instruments. 
The purpose of the structure is to give periscopism to the eye. 
Prof. Le Conte believes, however, that as far as periscopism is 
concerned this structure is of little if any value in man for want 
of a corresponding suitable retinal structure. The indistinct- 
ness of the retinal image is different from the indistinctness of 
an imperfect perception of the image, the former being due to 
the properties of the lens, the latter to the organisation of the 
retina. In proportion as we go upward in the scale of animal 
life we find the powers of the central spot of the optical appa- 
ratus more thoroughly developed for the purposes of binocular 
vision. 

Prof. A. Mayer, of Stevens Institute, presented four com- 
munications. He described a “ Vernier microscope,” which he 
believes to be new. The object is to substitute an accurate and 
permanent scale cut on glass for the varying errors of a micro- 
meter screw. The instrument is of small cost and its errors are 
not varying. On a glass plate a series of lines is cut in tenths of 
millimetres ; the central millimetre is divided into ten parts. 
This scale slides in carefully wrought guides in front of the 
objective of a firmly fixed microscope. In the focus is another 
scale so adjusted that ten of its patts accurately subtend the 
image of ^ths of the millimetre scale. Thus a Vernier is 
formed which reads down to the i^V^h of a millimetre. The 
glass slide is so shaped that its rounded conical end abuts 
against the object to be measured. Readings to the lull capa- 
city of the instrument can be quickly obtained. 

Prof. Mayer desert*. ed his apparatus for measuring the ex- 
pansion of metals and alloys under differences of temperature. 
It is believed that the coefficients of expansion, now inaccurately 
known, will tie more correctly ascertained by this research. 

The vibrations of tuning-forks received further investigation 
by Prof. Mayer; the cost of inquiry was debased by the Bacfie 
fund. The probable error in these determination* Is the ^ of 
one vibration, with 256 vibrations to a second the probable 
error is •sxiunti of a second. Differences in amplitude of vibration 
make no difference in the vibratory period of the fork ; pressure 
applied to the fork also has no effect on the vibratory period, 
though it shortens the continuance of the note. 

Prof. Mayer also described his investigations into the distri- 
bution of magnetism in long bar magnets. *Some of these bars 
which were tested were five feet in length. Various methods 
have been tried for ascertaining the facts of magnetic distri- 
r U !l on ; ? rof * Ma y cr due credit to other workers in this 
field, and described their experiments. 

The Academy will hold its semi-annual meeting next autumn 
at New York. * 


NOTES 

The following is a list of the officers of the forty-seventh annual 
meeting of the British Association which will, as we have intimated 
commence at Plymouth on Wednesday, August 1$ ^President 
Elect — Prof, Allen Thomson, M.D., LL.D., F.R.S., F.R.S.E. 
Vice-Presidents Elect— The Right Hon. the Eari of Mount- 
Edgcumbe, D.CL., the Right Hon. Lord BUchford, K.C.M.G., 
Dr - William Spottiswoode, F.R.S., Dr. William Froudc, C.E., 


F.R.S., Mr. Carles Spence Bate, F.R.S. General Secre* 
Capt. Douglas Gabon, C.B., F.R.S., Dr. Philip Lutley 
Sclater, F.R.S. Assistant General Secretary— George Griffith, 
M.A., F.C.S. General Treasurer — Prof. A. W. Williamson, 
F.R.S. Local Secretari**- Messrs. William Adams, William 
Square, F.R.C.8., Hamilton Whitefore. Local Treasurer— Mr. 
Francis Hicks. The Presidents of the Sections are as follow ■ 
Section A ; Mathematical and Physical Science— President, 
Prof. G. C. Foster, F.R.S. Section B: Chemical Science— 
President, F. A. Abel, F.R.S. Section C : Geology— President, 
W. Pengelly, F.R.S. Section D : Biology— President, J. Gwyn 
Jeffreys, F.R.S., F.L.S. Department of Zoology and Botany, 
J. Gwyn Jeffreys, F.R.S., F.L.S, (President), will preside. 
Department of Anatomy and Physiology, Prof. Macalister, 
M.D. (Vice-President), will preside. Department of Anthro- 
pology, Sir Walter Elliot, K.C.S.I., F.L.S. (Vice-Presd- 
dent), will preside. Section E : Geography — President, Ad. 
miral Ommanney, F.R.S., F.R.G.S. Section F \ Economic 
Science and Statistics — President, the Right Hon* the Earl 
of Fortescue. Section G : Mechanical Science— President, 
Edward Woods, C.E. The reception room will be opened 
on Monday, August 13, at I p.m., and on the follow- 
ing days at 8 A.M., for the issue of tickets to mem- 
bers, associates, and ladies, and for supplying information. 
No tickets will be issued after 6 P.M. The first general 
meeting will be held on Wednesday, August 15, at 8 P.M., 
when Prof. Andrews, F.R.S., will resign the chair, and Prof. 
Allen Thomson, F.R.S., President Elect, will assume the 
Presidency, and deliver an Address. On Thursday evening, 
August x6, at 8 a.m., a soirlc ; on Friday evening, August 17, 
at 8.30 P.M., a Discourse by Prof. Warington Smyth, M. A. f 
F.R.S., on the Physical Phenomena connected with tRe Mines 
of Cornwall and Devon ; on Monday evening, August 30, at 

8.30 P.M., a Discourse, but by whom not yet arranged; on 
Tuesday evening, August 21, at S p.m, a soir&t ; on Wednesday, 
August 22, the Concluding General Meeting will be held at 

2.30 P.M. The local arrangements for the Plymouth meeting 
are not yet matured, but we believe they will include an exhi- 
bition of paintings chiefly by artists of Devon and Cornwall, 
including magnificent examples of Reynolds, Opic, Eastlake, 
Northcote, Couke, Prout, Ac. There will be excursions to 
Torquay or Kent’s Hole, &c., apd the Dart ; up the Tamar 
or Cotehole ; to the Moss Clayvrorks and over Dartmoor ; to 
the Eddystone Breakwater and Government establishments ; to 
the Caradoc mines ; and to Penzance, the Lizard, the Land’s 
End, &c. 

A reception was held by the President of the Royal Society 
and Lady Hooker at Burlington House, on Wednesday evening 
June 13, which was largely attended. The invitations included 
ladies as well as men of science. The rooms were decorated with 
plants, and there was a collection of instruments and objects of 
scientific interest. Among the novelties were new spectroscopic 
instruments exhibited by Mr. Browning and Mr, Hilger ; and 
Messrs. Tisley and Spiller’s harmonograph curves, drawn on 
smoked glass. 

A Congress on Domestic Economy, organised by the Society 
of Arts, is to be held In Birmingham on July 18 and 19. 
Section A is to include (1) Needlework ; (2) Cleanliness ; (3) 
Food and Cookery j {4) Household Expenditure ; (5) Thrift 
Section B (6), Health ; (7) Sickness ; (8) The Dwelling ; (9) 
Warming and Ventilation. Section C (10), Teaching the Sub- 
jects in Elementary Schools; (it) Text books; (12) Inspection 
and Government Grants ; (13) Importance of Female Inspectors; 
(14) Examinations. A number of papers are already promised, 
among them being papers by Mrs. W. E. Gladstone and Prof. 
Huxley. The Local Committee includes the Lords-Lieutenant 
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of Staffordshire, Warwickshire, and Worcestershire, the Bishop 
of Worcester, several noblemen, clergymen, the Mayor of Bir- 
mingham, &c. 

The Helvetic Society of Natural Sciences meets this year at 
Be*, in Canton Vaud, from August 19 to 27. Several interest- 
ing excursions have already been arranged for. Prof. Louis 
Dufour, of Lausanne, will be president English naturalists will 
be heartily welcomed. 

The death is announced of Lieut. -Gen. Sir Henry James, 
director of the Ordnance Survey of Gieat Britain from 1854, 
until his appointment to the command of a battalion of Royal 
Engineers in 2874, since which he has lived in Southampton in 
failing health. He was seventy-four years old, and from 1844, 
when he was director of the Geological Survey in Ireland, had 
written on various scientific subjects. 

Some bones of Litkomis emuinut , an enormous bird of the 
eocene period, have just been discovered in the London clay at 
Sheppy by Mr. W. H. Shrubsole, of Sheerness-on-Sea. Casts 
of these fossils will be taken for the British Museum. 

The well-known traveller, Dr. Schweinfurth, has recently 
returned to Egypt from a two months’ journey through the 
Arabian desert, richly laden with scientific collections. He 
proceeds to Berlin to complete the arrangement of the large 
quantities of botanical specimens collected by him in his la e 
expeditions. 

No. 4 of the Quarterly Bulletin of the Cairo Society of 
Geography contains a valuable account, by Dr. Nachtigal, of his 
visit to Wadai, as the country between Darfur and Bagirmi is 
called, and notes on the country of Harrar, by Mohammed 
Maktar. The same Society has published separately an obituary 
notice of the late Marquis dc Compiegne, by M, C. Guiliemine. 

A valuable and somewhat elaborate geographical sketch of 
Loango and the Loango Coast, by Dr. Pechuel Lbsche, has been 
published in a separate form from the MUthtihwgen of the 
Leipzig Geographical Society, 

The Annual Report for 1876-7, of the West London Scien- 
tific Association, speaks favourably of the progress of that Asso- 
ciation, which now numbers 186 members. 

In the Buenos Ayres Standard of May 13 D. Francisco 
Moreno describes a journey he made up the Santa Cruz river, 
in Southern Patagonia, in about the 50th deg. of S. lat. Not- 
withstanding the great rapidity of the current, he succeeded, 
with three sailors, in ascending the river, taking thirty days to 
it. The Santa Cruz issues from a fine lake thirty miles long and 
ten broad, in S. lat. 50° 14' 22” and 71° 59' W, long. D. Moreno 
was the first to sail along this lake, which he explored and 
sketched pretty thoroughly, making considerable geological col- 
lections in the neighbourhood both of this and of other lakes in 
the same region. Amongst these was Lake Biedma, in the neigh- 
bourhood of the still active volcano, Chalten. A river more 
than 200 yards wide connects Lake Biedma with Lake Santa 
Cruz. 

Mr. G. Brown Goode, assistant curator of the National 
Museum at Washington, has been engaged during the past winter 
in investigating the natural history of the Bermudas, and has 
recently returned with a large collection, filling twelve barrels 
and forty- three boxes, and including over 1,000 bottles of in ver- 
tebrates in alcohol. His collections embrace the entire marine 
fauna of the coast — fishes, molluscs, worms, &c., many of which 
are believed to be entirely new to science. 

Mr. Robert Lowe, M.P., presided on Wednesday, hut week, 
at % Riveting of the ermvr.iuce formed for the purpose of orga- 


nising a testimonial to Mr. John Simon, F. R.S., late medical 
officer to the Privy Council and Local Government Board, in 
recognition of the long and valuable labours he has rendered to 
the State, and of his eminent^services to sanitary science. It is 
proposed that the testimonial shall assume the form of a bust in 
marble of Mr. Simon for presentation to the Royal College ot 
Surgeons, agreeably to the wishes 'of the Council of that body. 
The coat, together with the expenses, will probably amount to 
500/. We are sure that not only members of the medical pro 
fession, but all who are interested in sanitary science, will 
willingly contribute to a monument to one who has done so 
much for that science. 

A special direction of science and arts has been added to the 
French Ministry of Public Instruction. M. Walteville has been 
appointed to the new office, and it is supposed that having 
nothing to do with politics, he may continue in office irrespective 
of any change in the Ministry* It would be well to insure 
a continuity of action and professional independence to the head 
of so useful an administration. 

A new photographic' department has been established in 
France for the reproduction of scientific or artistic objects. The 
laboratory will be kept up exclusively by Government. The 
State photograpers will be required to employ. the most advanced 
methods and to work for the improvement of the art. 

On Friday night a series of interesting experiments with the 
Jablochkoff electric light took place at the West India Docks, 
under the direction of M. Denayrouze. The apparatus used for 
the occasion consisted merely of an elecUo-magnetic machine 
worked by a small steam-engine, some insulated wires, and the 
electric candles, which are the invention of M, Jablochkoff, and 
composed, as we have already described, of two carbons placed 
side by aide with a slip of insulating substance between them, 
which bums away with the carbon exactly in the same way as 
the wax of a wax candle is consumed wiih the wick. The first 
experiment in order to show the suitableness of the invention for 
dock purposes consisted in the lighting of four of the 4 ‘candles” 
in a large yard. The light thus obtained, which was shaded by 
ground glass, brilliantly illuminated the inclosure, it being 
possible to read small print at a considerable distance from the 
lights, while at the same time the eyes were not affected by the 
glare, as is the case with the ordinary electric light. The second 
experiment was confined to the illumination of the top story of 
one of the large warehouses, and this, like its predecessor, was 
equally successful. A large vessel at the quay side was also 
lighted up, as also was a portion of the quay. The whole of 
the experiments were very successful, and it was stated that each 
“candle” gave a light equal to 100 gas lighls. The light is 
said to be much less expensive than gas. 

The Leicester Literary and Philosophical Society have com- 
menced the publication of its Transactions from its foundation 
in 1835, as far as material for these can now be obtained. We 
have received the first two parts of this publication, extending 
from 1835 to 1841 ; they contain much likely to interest not 
only the members of the Leicester Society, but all who take an 
interest in the progress of local societies, now becoming so 
widespread and efficient. 

Some experimental researches on the light refraction of a 
number of gases are described by M. Mascart in the Annates 
Saentifiques. A beam of light was sent through a collimator to 
two plates of plate-glass connected together at right angles j the 
halves of the beam were bent right and left by refraction through 
the glass, They then went parallel through two copper tubes 
containing the gases, and after refraction by a second system of 
glass places placed in reverse directions, the halves were united 
again, and the beam passed through a slit to a system of prisms, 
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then to a telescope. If the pressure in one copper tube were as 
varied, the phases of the two parts of the beam were unlike, and 
from the number of fringes, the refraction of the gas could be 
determined. The influence of pressure was examined, then the 
refractive power for different wave-lengths, then the influence of 
temperature ; and the absolute refractive power deduced from 
the various factors obtained. The numbers for the latter range 
from 0*1387 (hydrogen), and 0*2706 (oxygen) to 0*7036 (sul- 
phurous acid), and 0*8216 (cyanogen). The refraction of a gas 
mixture is equal to the sum of the refractions of the mixed gases. 
But the refraction of a compound is in general greater than that 
of a mixture of the simple gases composing it 

As determinations of longitude increase an ever-increasing 
number of control determinations are obtained. The number of 
the latter in Germany and Austria is now such that M. Albrecht 
has considered an attempt at equalisation of the system might 
prove advantageous, as at least an opinion might be formed 
regarding the degree of accuracy of the differences of longitude 
directly measured, and attention would be called to the weak 
parts of the system. He has accordingly, with M. Sadebeck, 
attempted an equalisation of the system of longitude determina- 
tions between the following stations : — Strassburg, Paris, ^Mann- 
heim, Bonn, Leiden, Gottingen, Brocken, Leipzic, Berlin, 
Vienna, Munich, and Bregenz. An account of the investigation 
appears in Aslronomische Nackrichtm , No. 2,132. A numerical 
value is assigned to the various determinations, which extend 
over the last fifteen years ; and this was necessarily, of course, 
somewhat arbitrary in character. In a table M. Albrecht gives 
for each pair of places the difference of longitude as calculated and 
the difference observed, and then the difference between the 
two. The greatest improvements are obtained in the determina- 
tions for Leipzig- Vienna and Berlin-Vienna (the difference fur 
the former being + 0*1363., and for the latter o*io2s.) In the 
former case, there was some uncertainty as to the personal equa- 
tion, and in the latter two weak currents had been operated 
with. The improvements are, of course, only approximate, and 
the certainty of the individual improvements obtained is con- 
siderable only when numerous control-determinations are to hand. 
The result sufficiently shows that a very large number of control- 
determinations, and an extensive establishment of the system is 
necessary to remove all doubt with regard to the relative position 
of the various stations. 

As an illustration of the rapid growth of the now celebrated 
Eucalyptus globulus , we may mention that in the more elevated 
parts of Jamaica trees now exist about sixty feet high, the trunks 
of which measure a foot in diameter near the ground. These 
trees have been raised from seed introduced to the island about 
six years ago. It is proved that in the lowland districts the tree 
does not thrive, thus upsetting its suitability for regions in which 
it was at one time specially advocated. 

The new Journal of Forestry, the first number of which ap- 
peared on May 1 , seems to have made a good start, judging from 
the contents of the two numbers that have now been issued. 
*1 he contents are sufficiently varied to make the journal welcome 
to all in any way interested in forests or forest produce, both 
practically and scientifically, for we find not only articles on 
forest wojk for the month, but also a brief resume of Mr. 
Thiselton Dyer’s recent address on “Plant Growth” at the 
London Institution. 

The additions to the Zoological Society's Gardens during the 
past week include two Condor Vultures (Sarcorhamphus grypkus), 
a Chilian Sea Eagle (Geranoaiftus mdanolencus) from South 
America, presented by Mr. John T. North ; two Chaus Cats 
(Felis chaus) from North Africa, presented by Capt W. 
Kenney ; a Crested Guan (Penelope crisiata) from South America, 
presented (by Mr. Daniel Miron; a Green-winged Trumpeter 


(Psophia viridis) from Brazil, a Common Trumpeter (Psophia 
crepitans ), a Demeraran Cock of the Rock (Rupicola crocea) from 
Demerara, a Black-necked Stilt (Himantopus niqricollis ), a Sun 
Bittern ( Eurypyga helias ), two Orinoco Geese ( Chenalopcx jubata ), 
a Capybara (Hydrochccrus capybara) from South America, a 
Moor Monkey (Semnopitkecus maurus) from Java, purchased ; 
six Chilian Pintails \(Dafila spinicauia ), seven Summer Ducks 
(Aix sponsa), bred in the Gardens. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— An examination will begin on October 2 for the 
purpose of electing to a Physical Science Postmastership at 
Mer on College. The postmastership is of the annual value of 
80/. for five years, to be raised after two years,* at the recom- 
mendation of the tutors, to 100L The subjects of examination 
will be chemistry and physics ; there will be a practical examina- 
tion in chemistry, and candidates will have opportunities of 
giving evidence of a knowledge of biology. Further information 
from the tutor in physical science. 

There will be an examination on October ii for electing to a 
Natural Science Scholarship at Exeter College. The scholar- 
ship is of the annual value of 80/. for four years, without any 
limit of age. The examination will be in biology, chemistry, 
and physics, and candidates will be expected to show proficiency 
in at least two of these subjects. The examination will be to a 
large extent practical, but special weight will be given to a 
knowledge of general principles. Further information may be 
obtained from the Natural Science Lecturer, Prof, E. Ray 
Lankester. 

Mr. M. J. Jackson, of University College, London, has been 
elected to the vacant (Holmes) Scholarship in Natural Sciences 
at St. John’s College. The scholarship is of the annual value 
of 100/. for five years. 

Manchester. — Prof. Boyd Dawkins, F.R.S., has just com- 
pleted his course of Field Lectures on Geology, at Owens College. 
Upwards of forty students*— the large majority of whom were other 
than regular students of the College — availed themselves this 
year of the opportunity offered for acquiring some practical 
knowledge of geology. Excursions were made to the mountain 
limestone of Derbyshire, the coal measures near Oldham, the 
Permian rocks of Alderley Edge, where the copper veins dis- 
seminated throughout the sandstone were studied, and where 
traces of prehistoric man, in the shape of a few flint implements, 
were discovered. During Whit week Oxford was visited, and 
the Oolitic beds of the neighbourhood were explored. 

During the session which has just closed, 100 students have 
worked in the chemical laboratories of Owens College, while the 
number of students attending the various courses of chemical 
lectures has amounted to about 200. Over a dozen original 
communications have proceeded from the chemical department 
during the session. 

Taunton College School. — An address of sympathy with, 
and confidence in, the Rev. W. Tuckwell, head-master of the 
Taunton College School, is published in the local and educa- 
tional papers, with the signatures of nearly all the parents. It 
appears that the school is heavily in debt, and that the numbers, 
chiefly through an attack of fever, have fallen below the paying 
point. The panic-stricken officials have selected the head- 
master as a scapegoat, attribute the loss in numbers to his 
“unpopularity,” and are endeavouring to drive him to resign, 
a movement against which the parents protest in very animated 
terms. The part taken by this school and its head-master in 
working out and popularising the systematic teaching of science 
in company with the old-fashioned classical curriculum impels 
us to record these facts, and to look with interest for the result 
of this latest struggle between Philistinism and culture. 

University College ok Wales.— A Welsh gentleman 
engaged in business in London, in addition to sums of 250/., 
2,500 A, and l,ioo/. (the last sum in conjunction with his brother) 
previously subscribed, has just placed in the hands of the Council 
of the University College of Wales, a sum of money to be used in 
promoting scientific agriculture in Wales. According to a 
circular just issued, “one of the means proposed to be adopted 
in furtherance vof this object is the delivery of courses of lec- 
tures free of charge to persons engaged in tuition in Wales, 
whereby they may be qualified for giving elementary instruction 
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in the principles of agriculture in their several schools. ” Prof. 
Henry Tanner, M.R.A.C., examiner for the section under the 
Government Department of Science will, on August 7 next, begin 
a course of twenty lectures, to be continued from day to day, at 
the College in Aberystwith. 

The Universities’ Bill was read a third time in the House 
of Commons and passed on Monday, and a first time in the 
Upper House on Tuesday. 

Adelaide, — We have received a copy of the Calendar of 
Adelaide University for 1877. This University has at present 
only four professors, who represent very fairly the main branches 
of literature and science. There is only one professor for 
Mathematics and Natural Philosophy, and the professor of 
Natural Science gives instruction in Chemistry, Geology, and 
Botany. We hope the University will soon be able to carry the 
principle of sub-division of labour into these two professorships, 
and thus promote efficient teaching, and at the same time relieve 
these two professors of a burden they ought nqt to be made to 
bear in this advanced age. There are some points in which our 
home universities might advantageously imitate that of Adelaide. 
Judging from the programme of the B.A. examination, the 
Adelaide graduates must be possessed of a more varied amount 
of knowledge than the ordinary graduates of our universities. 
Some knowledge of physical science (physics and chemistry), 
must be possessed by every graduate, and a Choice of subjects is 
given in the second and third stages, whereby a candid aie can 
take his degree either through literature or science. The Uni- 
versity possesses a few valuable scholarships, one, of the value of 
200/. per annum for three years, being awarded after examina- 
tion in mathematics and natural science, the holder being 
required to proceed to England, take a degree In science at the 
London University, and undergo a training in engineering. We 
cannot but admire the lines on which education is conducted at 
Adelaide, and we trust the University may soon lie able to j 
extend its staff of teaching. | 

Berlin, — The report of the Berlin University for the present 
year shows an attendance of 2,237 students, a decrease of 253 
on the past year. The lectures are also attended by 2,080 other 
persons not connected with the University. The students arc 
divided among the faculties as follows : — Theology, 135 ; law, 
792 ; medicine, 297 ; philosophy (philology, history, &c, ), 644 ; 
mathematics and natural sciences, 369, 194 students are from 

foreign countries, including nine English and thirty-nine Ameri- 
cans. The professors and privat-docenten number 200 — fourteen 
in the theological, eighteen in the legal, seventy-four in the 
medical, and ninety-four in the philosophical faculties. The 
University library contains but 60,000 volumes, the royal library 
of 700,000 volumes being chiefly used. 

Upsala. — The Abo Underrattcher states that the Imperial 
Academy of Sciences of St. Petersburg will be represented by 
MM. Gadoline and Grote at the celebration of the 400th anni- 
versary of the foundation of the University of Upsala. 


SCIENTIFIC SERIALS 
American Journal of Science and Arts, June. — An account 
of the discoveries* in Vermont geology of the Rev. Augustus 
Wing (continued), by James D. Dana. — On barite crystals from 
the Last Chance Mines, Morgan County, Missouri, and on 
Gotbite from Adair County, Missouri, by G. C. B road head.— 
Estimation of chromium and aluminium in steel and iron, by 
Andrew A. Blair, — On the chemical composition of triphylitc 
f] fom Grafton, New Hampshire, by Si L. Penfield. — On a new 
mode of manipulating hydric sulphide, by Joeiah I\ Cooke, jun. 
— On a base derived from a waste product in the aniline manu- 
facture, by C. Loving Jackson.— On an association of gold with 
Scheebte in Idaho, by B. Silliman. 

Vtrkundlungtn der k,k* zoologisck-botanischcn Gaelhchaft in 
tyim t voL xxvi. (Parts I. and II.), 1876. — The following are the 
principal papers in this volume ’.—Synopsis Cecidomydatum, by 
J. v. Bergenstamm and P. Low.— On the structure and habits 
of lichens, by Pr." Arthur Minks.— On the ornithological fauna 
of the Austrio- Hungarian Empire, by A. Pelzeln (fourth paper). 
—Biology and characteristics of Pi* Hod#, with description of 
two new species of the genus Itylfa* by P*» F, Low. —On the 
flora of fungi in Hungary, by Fr, Hfcshnsky.— On the butterfly 
fauna pf Snnnam, by ft ft Mycologies researches, 

bjr Sthuiser von MUggmhurg.— p*t the Kafce»*%#* of New 
Ze^nd, by A- foa Krempelhuht*. . 
jfoaU Lombardo di Scittm 0 jUfitm Mmdmttfh wl x*> 
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fasc. vui.— On the encystment of the Proteus of Quanzati (Am- 
phileptui motiiliger, £hr.), by M. Maggi, —Theory of reticula* 
woodwork combined with an articulated system in modem 
American suspension bridges, by M. Clericetti.— The silk of the 
Bombyx mylitta, by M. Gabba. 

Tax Jakrbueh dor A A geoiomchm Rcichsanstalt (1876, voh 
xxvi., Oct.-Pec.) contains the following papers* — On the ore 
deposits of the southern Bukpwiua, by B. Walter. — On the soda 
and Szek-soil in the Hungarian Lowlands, by E. von Kvassay. 
— On some green slate of the Saxon Erzgebirge, by Dr. E. 
Geinifz. — On the petrographical condition of the tuft-stones 
occurring in the Devonic formation at Gras, by Joh. Terglav. — 
On some rocks from the neighbourhood ofRosignano and Castel- 
lina Maritima to the south of Pisa, by Dr, Friedrich Berwertb. 


SOCIETIES AND ACADEMIES # 

London 

Royal Society, June 14— “On the Minute Structure and 
Relationships of the Lymphatics of the Mammalian Skin, and 
on the Ultimate Distribution of Nerves to the Epidermis and 
Subepidermic Lymphatics,” by George Hoggan, M.B., and 
Frances Elizabeth Hoggan, M.D. Communicated by Dr 
Wilham Farr, F.R.S. 

“ Refractive Indices of Glass,” by J. Hopkinson, D.Sc,, M.A. 
Communicated by Prof, G. G. Stokes, Sec. R.S, 

“ Electrostatic Capacity of Glass,” by J. Hopkinson, D.Sc,, 
M.A. Communicated by Prof. Sir William Thomson, F.R.S. 

“ On the Difference of Potential produced by the Contact of 
different Substances,” by Prof. R. B. Clifton, F.R.S. 


Linnean Society, June 7. — Prof. Allman, F.R.S., president, 
in the chair.— Dr. Maxwell Masters read an interesting paper on 
the “ Morphology of Primroses.” Hitherto much discussion ha* 
arisen with reference to the superposition of the stamens to the 
petals, the free central placenta, and the nature of the ovules in 
the Prim ulaceae. From a lengthened study and comparison of 
the development of the flower, minute structures, and pheno- 
mena of monstrosities, the author arrives at conclusions differing 
somewhat from those hitherto held. Cultivation is not the 
reason of the frequent structural variation, for deformed Prirnu- 
laceai in the wdd state are far from uncommon ; indeed the wild 
primrose itself is very much subject to such changes. Certain 
genera and species are mote frequently found deformed than are 
others ; far instance, the cowslip is less subject to change than is 
the primrose. Entering into all the more important variation* 
observed by the author and recorded by others, in various part* 
of the flower, he sums up i (1) That the petals of most Primu- 
hcea: are late outgrowths from the receptacutar tube. (2) That 
the placenta is a direct prolongation of the receptacle or axis, 
and without apex or side connection with the carpels. (3) The 
placenta occasionally in monstrous flewers arises from the margin 
or centre of carpel, but sometime* is detached, the detached 
placentae cohering like a solid column. (4) Stambml and car- 
pellary leaves may occasionally be divrdod or lobed. (5) The 
ovular coat is essentially foliar, representing blade or undivided 
leaf, and is not a direct production from the axis. (6) Processes 
of carpellary leaf may be infolded, thus forming secondary 
carpels; —The Rev. G. Henslow followed by a “Note on the causes 
of numerical increase of parts of plants.” In this he classified 
the various methods and causes of the increase of parts of leaves 
and floral whorls, more especially with the view of limiting each 
of the various kinds to its proper cause respectively. — The secre- 
tary briefly indicated the contents of a paper by Mr. Marcus 
liartog, u Qn the floral development and symmetry in the order 
S&potacctf,” From the extracts read of this communication it 
appears the author, from observation of growing plant* in 
Ceylon has independently arrived at and here brought for- 
ward further evidence tending to the same results propounded 
by the two foregoing home botanists. — ** On the nymph stage 
of the Embidae, with notes on the habits of the family, &c M _ 
was next read by the author, Mr. R* WcL&chian, _ lie 
stated that in 1837 Prof. We twood (in Trans, Linn. Soc.) 
instituted the characters of £mbia f a genua of insects allied to 
the white ant Lately (therefore forty year* aftfrt Mf* Michael, 
of Hjghgatc, discovered some orchid# partly destroyed by an 
msectfound to belong to the Embkfpe, ^sU^ujaUythe nv „ 
form Obtained fills a gap in the mrtbry. Mr. McLachlan, 

in allusion to the habits, recorded by Mr. Lucks and others, men* 
tinned its being carnromm* and *&&*** ** 

of * spider, which, however# ¥*• ileLawaa believes to he tor 
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button, number of sp^ef, ooftcluding with a detailed description 
and rooliadcal femarke on those forms of the Embid* now 
Utiam He observed that the larvse of a species of Embia has 
been noticed m fossil amber. The living forms inhabit both 
hemisphere! aj soot* wide apart. None are known from Aus* 
tralia.—Mr. , G. Built verbally explained the more important 
points itt the succeeding paper, viz., “Observations on British Poly- 
zba,” by the worthy held hafuralist, Mr. Charles Peach. The latter 
has faithAdly described and delineated a number of forms of this 
marine family, some of which he regards as new to science, and 
of other known genera and species he adds much information 
regarding their habits and history. For instance, Scmpocdlaria 
scruposa he shows has tubulous wool-fib re-like roots armed 
with spjnes, and by which it attaches itself to certain sponges, 
&e., a fact previously unknown. — A notice of the Lichens of the 
Challenger expedition, by the Rev. J. M. Crombie, and on Crus- 
tacea inhabiting certain hollow sponges, by Mr. Edward J. Miers, 
were two papers read in brief extract. 


Zoological Society, June 5. — Prof. W. II. Flower, F.R.S., 
vice-president, in the chair. — A communication was Tead ftom 
Dr. A. B. Meyer, inclosing a paper by the late Dr. Bowerbank, 
describing five new species of sponges, discovered by Dr. Meyer 
at the Philippine Islands and New Guinea during his recent 
travels in the Eastern Archipelago.— A communication was read 
from Mr. E. L. Layard, F.Z.S., containing some remarks on 
the exact localities of certain species of Birds of the Islands of 
the South Pacific. — A Second communication from Mr. Layard 
contained remarks on a paper by Mr. K. B. Sharpe on the 
Cuculidse of the Ethiopian Region. — A communication was read 
from Mr. Arthur G. Butler containing an account of a collection of 
Lepidoprera,tnadeai Cape York and on the south-east coast of New 
Guinea by the Rev. J. S. MacFarlane. Of these five butterflies and 
four moth* were described as new to science.— Dr. A. Gunther, 
F.R.S., read ft freport on a collection of fishes made during the 
late Arctic Expedition by Mr. Hart, Naturalist on board H.M.B. 
Discovery. Among them was a new species of Charr, from a 
lake near the winter-quarters of the Discovery , which was pro- 
posed to be called Salrno ftarcsi . — A communication was read 
from Mr. D. G. Elliot, F.Z S. , containing a review of the genera 
and species of Ibid in oe or sub-family of Ibises. — A communica- 
tion was read from Mr. Martin Jacoby, containing the descrip- 
tions of some new species of Phytophagous Coleoptera from 
various parts of the world. — Messrs. P. L. Sclatcr and O. Salvin 
read descriptions of six apparently new species of birds from col- 
lections lately received from Ecuador ami Peru. Amongst these 
was a remarkable new duck of the genus Fulignla from the 
vicinity of Lima, Peru, proposed to be called Fuligula nationi 
after Prof. Nation, its discoverer. — Mr. A. H. Garrod read the 
third part of his series of papers on the anatomy of Passerine 
birds, and treated specially o> some modifications of the Tiachco- 
phonine laiynx which he had lately ascertained to occur in the 
genera Pttroptochus and Grallaria. — Mr. George French Aligns 
comtMmica'ed notes on a collection of land and fresh-water shells 
from South-west Madaga^r ar ; amongst these Mr. Aftgas pointed 
put three new R| ecies of Helix, one of Bulimies, and one of Fhysa 
which he proposed to call Helix waterst, 11 , halstoni % 11 , chon - 
goenstS) Bultmus balstoniy and Fhysa madagnscariensis , — A second 
communication from Mr. Atigas contained the description of a 
remarkable shell from Japan, which he named Thatchera mira- 
l*UU % also the description of a new species of Leiodomm from 
Kurrachi, Scinde, proposed to be Called A. JmrrachensU* 


Sc * a Society, June 6.— J. W. Duiming, vice 
president, m the chair. — Mods. Rene Oberthiir, Renhes, France 
was elected a foreign member.— Mr. J. W, Douglas exhibitc 
sixteen species of PsyUida (f our 0 f them being new to Britain) 
which 1 he h#d takrti daringth* latter half of 1876. Mr. Dougin 
look the opportunity of calling ihj* intention of entomologists t 
the wide field for investigation offered by these imects, the t co 
norajrpf many of the species being still quite unknown— Mr 
y. Grot exhibited a white downy nest fropi Jamaica supposed t 
work of some insect— Mr. M* Goss exhibited a dari 
variety pf CUora glabraricu—Mt* C. 0 ; Waterhouse exhibited , 
magnificent dragon-fly from Borneo, This insect! which ifc nei 
io science, he has proposed to faatoe GynacMthd pianola. Th 
specunot, a female, measured more than six inches in expanse 
—The Secretary read a circular from Dr. Buchanafe WhiteTti 
Fertb f awiemng spoeimens^of Hemiptera iMifcj fm 


entomologists, as he was engaged in working out that order of 
insects— Dr, Sharp pomrouiucated a note on some species of 
SnVnedpnorous beetles from New Zealand, which had been 
sent to Dr, Leconte far examination. — Mr. Po&coe made some 
remarks upon the foregoing note. — Mr. J, W. Slater com- 
municated a paper on tfie 7 ood of gaily- coloured caterpillars, 
ih which he attempted tp show that brightly-coloured larva* 
generally fed upon poisonous plants— A discussion ensued, in 
which Messrs. Dunning. Mct*acnlao # W aterhouse, and Meldola 
took part, Mr, Meldola called the attention of the Society to 
the explanation of the subject .given by Wallace in 1867, and 
exhibited some butterflies which were the sole survivors of an 
old Indian collection, the greater part of which had been demo- 
lished by mites. The surviving specimens all belonged to pro- 
tected genera (Euphva, Danais> and Fapilw\ proving that the 
quality which rendered these insects; distasteful was, to a certain 
extent, retained after death. 

Anthropological Institute, June 12. — CoL A. Lane Fox, 
F.R.S,* vice-president, in the chair. — Mr. W. J. Knowles, of 
Ballycully, read a paper on some recent discoveries of flint im- 
plements, worked bones, and other objects in a kitchen midden at 
Baliintoy, co. Antrim. — The director then read some notes on 
customs of the Caledonia women of Stuart’s Lake and F raser 
Lake Indians, and two legends of the Langley Fort Indians, by 
Mr. Gavin Ilamiltori, of the Hudson Bay Company (communi- 
cated by Dr. John Rae, F. R.G.S.)— Staff- Surgeon Messer, R.N., 

M. D. , then made some interesting observations on the subject of 
poisoned arrows, as used by the South Sea Islanders, and the 
effects, moral and physical, of them on Europeans and blacks.— 
Mr. G. M. Atkinson exhibited for the Rev. J. C. Roger, 
Rubbings from a Runic inscription found on a stone in Cunnings- 
burgh churchyard, Shetland Isles, and of a stone with Ogharrts, 
found five feet bsdow the surface at I.unnasting, Shetland Isles. 

Victoria (Philosophical) Institute. —The Rev. Isaac Taylor 
Tead a paper on the history of alphabets. De Rouge’s great dis- 
covery has proved that the alphabet is the oldest existing monu- 
ment of huinan civilisation — older than the pyramids, 'i here were 
three stages in its invention 1. Ideograms— pictures of tbmgs, 
2. Yh onOj rams— -symbols of words and syllables. 3. The letters 
of the alphabet After giving a brief account of the syllabic writing 
which was developed by the Japanese out of the Chinese, and by 
the C> pilules out of the Cuneiform, he went on to ex^lainDe 
Rouge’s discovery of the mode in which the Semites had se- 
lected twenty -two letters out of the 400 Egyptian hieroglyphics, 
and thus formed that first alphabet which had been the parent 
of all alphabets in the World. He showed how all the alphabets 
of ihe world were to be traced, by means of the Moabite stone, 
to their source in the Egyptian hieroglyphics. He went on to 
explain the causes of alphabetic change : — I. Those due to nature 
of writing materials — clay, stone, papyrus, parchment, palm- 
leaves. 2. Indolence in the writing. 3. Need of legibility. 
Cambridge 

Philosophical Society, May 21.— Mr. Pearson read a paper 
on one passage in Hesiod and three in Ovid’s Fasti, which he 
said he considered might be properly tested and illustrated from 
modern astronomy. Admitting, as is often averred, that many 
allusions of this natute in the classical authors are inaccurate or 
wrong, some he thought might be still found to have the stamp 
of truth about them. Hesiod says (Op. et Di, 564 67) that 
sixty days alter the winter solstice Arctmus rose during twilight 
in the evening. Arcturus’* position for January 1, 1875, is 
given in the Nautical Almanac as R.A 14b. 9m. 55s,, Dec. 19* 
50' 224" N. If we convert these data into latitude and longitude, 
reduce tie star’s longitude by about 36° 10', which, at the annual 
rate of 50"*! for precession will bring us to about 730 k.c., and 
reconvert the star’s new longitude and latnuoc into R.A. and 
Lee., we shall find that the position of the star in the early part 
of ihe eighth century b.c. # which may be fairly taken to repre- 
sent the era of Hesiod, was something about 12I1. 6m. R.A. 
and 33 0 30' north dec. On Feb. 20, at that time, in lat 384° 

N. , about the situation of Ascra and Helicon, the sun would set 
about 3.40 P.M., while Arcturus would rise above the horizon 
*bout 5.53 P.M., a relative position of the two luminaries which 
fairly answers to the words of the poet. And while investigating 
the position of the star, .Mr. Pearson said he found he had unin- 
tentionally explained, as he believed, the epithet 44 late-setting* * 
applied to Arcturus in Horn. Od. E' #72, Arcturus at that 
epoch would first have been viable at, the time of its morning 
setting about May 24, and would set June x at 3*30 a, ar., July t 
at 1.32 A.M., Aug. i at 11.30 f.m. During the early summer, 
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there lore, when the Greek seaman or agriculturist was often 
spending the nights out of doors, the late time at which this 
brilliant star would set must have been quite unmistakable, and 
Ulysses is naturally described as keeping his eye fixed on it while 
sailing eastwards, as carefully as he kept the Bear on his left 
Again in the * l Fasti ” of Ovid, i. 654, ii. 76, we are told that 
Lyra, or Vega, was last visible when setting in the evening, about 
February j. 4< Ubi est hodie, quae Lyra fulsit heri ? ** Em- 
ploying again the method of calculation indicated above, we find 
on that day at Rome the sun would set about 5.10 j\m., and 
Lyra about 5.44. As the days at that time of the year are 
rapidly lengthening, while the star would set earlier every day, 
it b obvious that the date assigned for the last appear- 
ance of the latter is nearly exact Ovid’s references to 
Arcturus are not at first sight so satisfactory. May 26th 
and June 6th (“ Fasti v. 733, vt 235) are both assigned as 
the first days on which he is visible, probably by a mistaken 
reference to two different modes of calculating the time of a 
star’s rising. On May 26 the star would rise at 4.25 A.M., on 
June 6 at 3*43 a.m. The sun on the former day rises at Rome 
about 4.35, and on the latter at 4.30 a.m. If we consider Ovid 
to have consulted two different authorities, one of which gave 
the true and the other the visible heliacal rising of the star, no 
reasonable exception can be taken to the value of his state- 
ments. He makes, howeveT, a remark about Capella which 
seems really erroneous. He says (“ Fasti ” v. 113) that she rises 
on May fst, i.e , is then first visible in the morning. But at the 
time when Ovid lived she would, according to the mode of 
computation used in the previous examples, have risen about 
3.0 a.m., while the sun would not have risen until after 5.0. We 
have a similar apparent mistake in Pliny and Columella, nearly 
contemporaries, who fix Arcturus’ rising for the 23rd or 21st of 
February. On that day the sun would set at Rome about 5.35 
r.M., whereas the star would not pass the horizon before 6.30 
v . m. They seem to have copied from Hesiod without any thought. 
The late Mr. F. Bally, in his edition of “ Ancient Star Catalogues,” 
published in vol. xiit. of the Memoirs of the Royal Astronomical 
Society, does not seem to have actually compared the positions 
there given to any of the principal stars with those which in the 
present day we must suppose them to have then occupied. As, 
however, the present rate of change in the obliquity of the 
ecliptic would nave made it in the time of Eratosthenes (230 
B.c.) about 2 3 0 43', whereas that astronomer fixes it roughly at 
23 0 S 1 * it is to be hoped that, making allowance for inaccuracies 
in the MSS., such a process of verification may be attempted 
with some prospect of success ; and possibly some explanation 
found of Ptolemy’s idea that in his time (a.d. 140) the amount 
of annual precession was only 36". — Mr, J. W. L. Glaisher com- 
municated to the society a ten-figure table of the values of e* and 
t x , with their logarithms from x « 1 to x = 500 at unit inter- 
vals. The table was intended to accompany Prof. F. W. New- 
man’s table of e~* t and will appear with it in the Transactions 
of the Society. 

Paris 

Academy of Sciences, June it. — M. Peligot in the chair. — 
The following papers were read On the densities of vapour ; 
reply to M. II. Sainte-Claire Deville, by M. Wurtz. — On the 
atomic notation ; reply to M. Berthelot, by M. Wurtz. — Second 
note on the NouveUe Natngation of M. Villarceau, apropos of 
the interior sea of the Algerian Sahara, by M. Naudin. He 
urges that the result would very probably be an immense pesti- 
lential focus. The slope would be slight, and the depth of water 
in the border of the lake small. A large portion of land would 
thus be alt€rnately**tovered with water in the rainy season, 
and left dry in the summer ; and with the mixture of salt and 
flesh water, bright solar light, and tropical heat during two-thirds 
of the year, there would be active generation of organisms, the 
putrefaction of which must corrupt the air all round.— Theory for 
finding the number of co-variants aqd contra- variants of order and 
degree, given, linearly independent of any system of simultaneous 
forms containing any number of variables, by Mr. Sylvester, — On 
the rotatory polarisation of quartz, by MM. Soret and Sarasin. 
They have extended their researches to the ultra-violet radia- 
tions, using the light had from induction’” sparks between cad- 
mium points and applying the spectroscope with fluorescent eye- 
piece.— Observations on the ovigerous tubes of the Phylloxera, 
by M. Boiteau, — Results obtained at Cognac since 1875, by 
the use of alkaline sulpho-carbonates, by M, Monillefert — 
On the use of sulpho-caAonates, by M, De Geocgcs.-^On a new 
electric lamp with oblique circular rheophores, by M. Regnier. 
He was led to this arrangement from having observed that hqth 


rheophcTM meeting engularly the most of the light wee emitted 
at the summit of the angle. The occultations— hitherto inse- 
parable from carbon discs— we suppressed. Each rheophore has 
its own clockwork^ movement, and the motors, pivoted, can 
osculate with their respective rheophores. One is man oeuvred 
by the operator, who puts die carbons in position ; the 
other, commanded by a solenoid in the circuit, oscillates 
automatically, bringing the carbons in contact, or sepa- 
rating or approximating them at the proper time. — M. Cance 
presented a new system of electro-magnets with multiple cores, 
m which M. Camacho’s tubular cores are replaced by small soft 
iron rods juxtaposed, and enveloping, two by two, the different 
layers of spiral ; this gives certain advantages, — M. Trouvtf pre- 
sented an improved sound for wounds caused by fire-arms. — 
On the infinitely small displacement of a dihedron of invariable 
size, by M. Mannheim.— Historical remarks on the theory of 
motion . of one or several bodies, of constant or variable 
forms, in an incompressible fluid (continued), by M. Bjerknes. — 
On certain functions, similar to circular functions, by M. 
Appell. — Comparative study of observations bv day and by 
night ; second note, by M. Perrier. He finds that azi- 
muthal observations by night have a degree of precision 
at least equal, if not superior to that of observations by day, 
and thinks they should forthwith lie introduced into the practice 
ot geodesy, — On the determination of the zenith of a ship or 
point observed at sea by means of straight lines of height ; in- 
sufficiency of the zenith or place of the ship calied the most pro - 
bahle ; determination of a point nearest the true zenith, by M. 
Bertot. — Researches on the me of magneto-electric machines 
with continuous currents, by M. Gramme. With baths 
coupled in tension, M. Wohlhill, of Hamburg, got a deposit 
corresponding to 43 kilogT. of silver per hour, while expending 
15-horse power on the machine. M. Gramme describes several 
experiments by himself of this nature. — Influence of a mechanical 
action on the production of various hydrates in supersaturated 
saline solutions, by M. Gernez. — On the new general method of 
synthesis of hydrocarbides, acetones, &c., by MM. Fried el and 
Crafts. — Researches on normal propylene, by MM. Reboult and 
Bourgoin. -Composition of a substance formed on an iron rod 
altered by a Siemens gas furnace, by M. Terreil. Under the 
simultaneous action of the oxidising and reducing gases of the 
furnace, the iron was transformed almost wholly into anhydrous 
protoxide of iron. M. Dauferee made some remarks on this. — 
On the asparagine of amygdalene; hypothesis on its physio- 
logical rOU by Af. Portes. 
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THURSDAY, JUNE 28, 1877 


SOLDIERS' RATIONS 

T HAT Soldiers* Rations are not without influence upon 
a campaign no one will dispute. It is not enough 
to have murderous weapons and big battalions to insure 
conquest nowadays, and in the last two little wars in which 
this country engaged these were indeed of secondary im- 
portance. The Abyssinian campaign, when our troops 
marched nearly four hundred miles across a rugged and 
unknown country, has been justly termed a victory of engi- 
neering, while the Gold Coast expedition, by reason of the 
efficient sanitary arrangements which reduced to a mini- 
mum the deadly effects of a terrible climate, may be fitly 
called a doctor’s war. No doubt in the case of European I 
struggles, far more depends upon the purely military ele- 
ment ; but if the Prussian needle-gun contributed in a 
great measure to the defeat of the Austrians at Sadowa, 
it is none the less true that the famous Erbswurst , or pea- 
sausage, of the Germans had much to do with their 
maintaining the siege of Paris during the long cold winter 
months of that capital’s investment. 

It is a little difficult to institute comparison between 
the nutritive qualities of the lations served out to soldiers 
in various countries. A soldier in the field, whether 
marching or fighting, must put forth more muscular 
energy than in times of peace, and according to 
Dr. Parkes and other authorities, it is the nitrogen 
in his food, more than anything else, that is neces- 
sary to the activity of the muscle, and this is required 
in greater quantity in proportion to the increase of work. 
That hard labour can be performed for some time without 
any increase of nitrogenous diet is true no doubt, but in 
this case it is at the expense of the nitrogenous consti- 
tuents of other parts of the body, in the neighbourhood of 
the muscle, and it would be impossible for a man to con- 
tinue such labour for any length of time. Whether the 
nitrogenous matter he assimilates is contained in meat 
or bread seems to be a matter of little import. An English 
soldier who gets a three quarters of a pound ration of 
meat daily is said to be no better off, as regards the 
nutritive character of his diet, than a German soldier, 
whose staple food is rye bread, and this one can well 
believe, looking at the constituents of the two food-stuffs. 
Meat from a lean animal, contains but 12*8 per cent, of 
nitrogenous matter, whereas samples of rye which have 
been analysed, have been found to contain as much 
actually as 15*8 of the same body. Moreover, the amount 
of water in a pound of meat and a pound of bread is a 
matter that must not be overlooked, for while in the 
former it amounts to 57 per cent., in the latter case 
it is only about 40. As, too, a loaf of bread consti- 
tutes of itself a very perfect diet, the starch and fat 
it contains supplying the calorifiant or heat-producing 
matter necessary in animal food, we may assume that 
troops fed upon good bread are as well off as those 
supplied with more costly rations* At the same 
time it cannot be denied that different climates and 
different conditions have a vast influence upon dietary, 
mi while Bfritish soldiers require a goodly allowance of 
baeat *« sustain their energy, the Turk rarely tastes such 


food from one week to another. In fact, in the Moslem 
soldier we have the most easily satisfied of beings, so far 
as the commissariat is concerned. He does not even 
require bread, but will fight for weeks and months 
together upon rations of meal or bruised Indian corn, 
which serves him indifferently for breakfast, dinner, and 
supper. The Russian has rather better food, although 
from our point of view his fare may appear frugal enough. 
Two pounds of black bread and a quarter of a pound of 
fresh meat, or bacon in lieu thereof, with garlic, salt, and 
plenty of tea, seem to be the daily rations of the Oar’s 
soldiers, though a coarse sweet bean, known in this 
country as the locust bean (Johannisbrod), is occasionally, 
also employed as food. There is no knowing what the com- 
position of Russian bread is, but assuming it to be for the 
most part of rye or Indian com, there should be little 
difference between the nutritive qualities of the rations ot 
the Tuiks and Russians, supposing, that is, the soldiers in 
both cases receive pretty well as much as they can eat. 
There is enough nitrogenous matter to make muscle 
and bone, as well as sugar and starch, or non-nitro- 
genous bodies to supply animal heat and to support 
the respiratory organs. Taking milk as the most per- 
fect food we have for our standard, which may be 
said to be made up of nitrogenous matter, oil, and 
sugar, we find that the proportion of nutritive, to heat- 
producing, or calorifiant, matter, is as one to two. Beans 
and peas come next in order to milk, the pioportion here 
being as one to three, while in oatmeal it is as one to five, 
and in rye, wheat, Indian corn, &c., as one to seven or 
eight. Thus the Turk and the Russian being fed mainly 
upon rye and Indian corn derive equal benefit from their 
rations, although the Muscovite soldier gets additional 
energy, no doubt, from the small ration of meat allowed 
him. 

The highly nutritive character of pea-flour at once 
points to the raison d'etre of the pea-sausage of the 
scientific German soldier. This newlyrinvented food- 
stuff consists, as our readers probably know, of pcamea 
and bacon fat, suitably seasoned, and pressed into skins 
and boiled. The ordinary daily ration of a German 
soldier is 2 lb. of rye bread and a dinner of soup, which 
sometimes has a piece of meat floating in it, but generally 
does not ; this, together with a scanty stipend, which 
barely suffices to buy him a cup of coffee in the morning 
and a herring, or salted cucumber, to eke out his bread 
with, constitutes the whole of his allowances. In the last 
European war, these comestibles were replaced during 
some portion of the campaign by the Erbswurst \ and 
there cannot be a doubt that the health of the Teuton 
army was improved by a regular and sufficient supply of 
this suitable food, while at the same time it greatly sim- 
plified the commissariat service of the invaders. Butchers, 
bakers, army ovens, and cooking pontoons were for a 
while dispensed with, and thus it was possible for corps 
and regiments to move, when necessary, without a great* 
deal of impedimenta. Moreover, as we have seen, the 
pea-flour gave that extra nutrition which troops subject to 
unusual exertion, coupled with exposure to cold and frost 
required. To the English palate the pea-sausage had 
an unmistakable taste of tallow, and there is no doubt 
that all kinds of fat and grease were employed in its pro- 
duction when the supplies of bacon tun short Animal 
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fat of some kind was, however, absolutely necessary to 
supply the system with heat, and combining the former 
in thi9 way with pea-flour was a most happy idea. The 
pea-sausage might either be eaten cold in the condition 
in which it was issued to the soldier, or made into a sort 
of soup with boiling water. 

And here we may mention a circumstance of especial 
interest to scientific men, in connection with the manu- 
facture of this new food. The Erbswurst was produced 
in such huge quantities, that it was found to be absolutely 
impossible to procure a sufficient number of skins and 
bladders to contain the preparation. AH sorts of substi- 
tutes were tried. Oiled fabric and vegetable pirchment, 
as well as other waterproof materials were essayed in 
vain, for an envelope was required which was elastic and 
unaffected by boiling water. At last a chemist stepped in 
and solved the problem. He proposed the use of gelatine 
mixed with bichromate of potash, or in other words the 
process employed by photographers now-a-days in pro- 
ducing what are termed carbon- prints. It is well known 
that if a solution of gelatine and bichromate of potash is 
spread upon paper and exposed to light, the gelatine be- 
comes insoluble in a very short time, and will effectually 
resist the action of cold or hot water to dissolve it, this 
principle being in fact that upon which photographic prints 
are produced, the portions of a surface which refuse to 
wash away, constituting a picture. This same mixture 
was used for treating the sausages. The food was pressed 
into proper shapes and then dipped into the bichromated 
gelatine solution, after which it was exposed to daylight 
for a couple of hours, when the gelatine formed a tough 
skin around it, capable of being boiled with impunity. 

Turning to the British soldier we find in him the most 
daintily fed of all warriors, unless it was the Servian in 
last year’s war. If we are to believe special correspond- 
ents, the ^rations of the Servian soldiers were almost 
unlimited, and furnished a striking contrast to the fare of 
the frugal Turks. An oka, or 2I lbs. of brown bread, half an 
oka of fresh meat, together with a modicum of rice, meal, 
and paprika was the daily ration, the last-named comes- 
tible being employed for making soup ; the pol- au-/eu t so 
we were assured, was to be found simmering in camp from 
early morn till noon, and then only came off to make room 
for the coffee kettle. The Servian soldiery, too, usually 
bad a ration of spirits called slivovitcb, or plum brandy, 
allowed them, and yet withal they had no such powers of 
endurance as the mahe-fed Turks. In this country a 
soldier’s ration is three quarters of a pound of meat and 
one pound of bread, which is supplemented in war time 
by a quarter of a pound of cheese, together with cocoa or 
tea, sugar, &c. In the Crimea there was a standing order 
that hot tea should always be kept ready when practicable, 
so that the men might partake of it at any time, and in the 
Abyssinian and Asbantee campaigns the camps were 
never broken up of a morning before the troops had been 
supplied with a cup of warm coffee for breakfast. Tea 
and coffee exercise the same effect upon the system; » 
wine and spirits, but their stimulative action is less 
marked, and our commanding officers are enjoined never 
to issue a ration of spirit except under extraordinary 
circumstances, as in the case of distressing marches, or 
when troops are engaged in the trenches or up si the 
front. And yet, as we have said, with thisapparentlyhberal 
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feeding, our men do not receive so much actual nou- 
rishment or nitrogenous matter as the German soldier, 
whose mainstay is the 2lb. loaf of black bread he receives 
daily. The meat, bread, sugar, &c., received by our 
soldiers in the Crimea yielded, we are told by the Royal 
Commissioners, but 23*52 oz. of nutritive principle, while 
Germany gives her soldiers 32*96 oz,, which is still 
further increased when the latter are fed on such highly 
nitrogenous diet as the pea-sausage. The Turks, po>r 
as their food may seem to us, probably derive as much 
nutriment from it as English troops from their bread, meat, 
and cocoa, for weight for weight, the Turkish rations 
contain more nitrogenous matter. If, too, their meal is 
what is termed “ whole flour” it will, since it includes 
the husk, contain more nitrogen still, and, like oatmeal, be 
one of the most generous foods known. Our Scotch 
troops, we fancy, would be little the worse if fed solely on 
porridge for a time. The reader may remember Lord 
Elibank’s retort on Dr. Johnson’s definition of oats as the 
food of horses in England and of men in Scotland : 
“Yes/’ said he, “and where else will you find such 
horses and such men ? ’ A growing soldier, hard at work 
all day at gun-driil, or other laborious work, does not buy 
extra meat when be is hungry, but foregoes his beer at the 
canteen for another pound loaf, thus approaching his diet 
very nearly to that of the German warrior, whom we have 
shown lives almost entirely on bread and enjoys the 
most nutritive fare. At the same time it is necessary to 
bear in mind that the conditions under which a man lives 
must guide the nature of his food. A man inhabiting a 
cold climate such as ours, requires more animal food than 
would be the case if he lived in a country nearer the 
equator, and British troops, we fear, would loose much 
of their energy if fed altogether on farinaceous food. 
But as we have striven to show, it is not always a so- 
called liberal diet which affords the soldier the greatest 
quantity of nutriment. H. Baden Pritchard 

GEIK/E’S “ PHYSICAL GEOGRAPHY " 
Elementary Lessons in Physical Geography . By Archibald 
Geikie, LL.D., F.R.S., Murchison Professor of Geology 
and Mineralogy in the University of Edinburgh, and 
Director of the Geological Survey of Scotland. (Lon- 
don : Macmillan and Co., 1877.) 

our knowledge of natural phenomena widens and 
our insight into the character and mode of ope- 
ration of theTorces which give rise to these phenomena 
becomes more profound, we are called upon from time 
to time to take a new survey of the fields of inquiry 
and to reconsider the principles on which the useful, but 
necessarily more or less arbitrary, classification of the 
natural history sciences is made to depend. To instance 
a notable example, the time-honoured division of the 
w three kingdoms in nature” has now, by almost universal 
consent, been abandoned in favour of a more logical 
grouping of the objects of natural history science 
depending on the presence or absence iu them of the 
principle of life, and hence has arisen the term biology to 
include botany and zoology, while mineralogy, released 
from an unnatural bond, seeks and finds new alliances 
with those branches of knowledge, crystallography, 
chemistry, and petrography, tfritfc wWdh it has so many 
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and such intimate relations. Etymological purists have 
indeed cavilled at the term “biology,” and the opponents 
of change have disputed, its raison <VMre> but it is im- 
possible to deny that Us invention was the natural con- 
sequence of the growth of juster views concerning the 
relations of living beings to one another, or that, on 
account of its fitness, it bids fair to survive all hostile 
criticism. 

Now in the same way that the development of our 
knowledge of the lowest forms of life has led to the 
breaking down of the unnatural barriers between the 
animal and vegetable kingdoms, and the union of 
all the anatomical, physiological, systematic, and seti- 
ological branches of our knowledge of living beings 
into the federal republic of biology, so the growth and 
establishment of a juster geological philosophy has 
greatly modified, and indeed almost revolutionised, our 
conception and treatment of certain branches of geo- 
graphical science. 

For more than half a century the principle which 
demands that the geologist shall interpret the past his- 
tory of the globe by means of a constant reference 
to the operations now going on upon its surface, has 
been steadily gaining ground ; and this postulate may 
now be said to have taken its place as the very corner- 
stone in all geological reasoning. But if geology has 
thus to own her dependence on geographical 'know- 
ledge, she has more than requited her obligations by 
the new vitality which she has infused into her sister 
science. It is not too much to assert that the growing 
conviction of the necessity for a more systematic, a more 
searching, and a more accurate investigation of the phe- 
nomena of the globe and of the forces by which they are 
produced — a conviction which has prompted the despatch 
of expeditions for carrying out carefully organised re- 
searches both on sea and land— has been to a very 
great extent created and fostered by the revelations of 
glaring imperfections in our knowledge of the earth’s 
existing economy which are continually being made by 
geology. 

The woik before us is an example of the treatment of 
geographical questions from tbepointof view of a geologist, 
and we are not surprised to find k that its author is evidently 
strongly actuated by the conviction of the necessity for 
a broader and more vivid presentation of the action and 
reaction upon one another of the various forces operating 
upon the surface of the globe, than is usually found in 
works on physical geography, in order to convey a just 
idea of the character and significance of the features 
which it presents. Thus, in the introductory chapter, 
after referring to that complex interplay of agencies by 
which the fiuid envelopes of the globe are maintained in 
constant circulation, and the elements of its solid crust 
made to pass through ever-varying cycles of change — 
a series of phenomena which has suggested to the 
profounder thinkers of all ages an analogy between 
our planet and a living being— the author goes on to 
say ; — 

*! ^ow this life of the earth is the central thought 
which runs through aU that branch of science termed 
physical geography. The word geography, as ordinarily 

i* a description of the surface of the earth, 

including its natural subdivisions, such as continents 


and oceans, together with its artificial or political 
sub* divisions, such as countries and kingdoms. But 
physical geography is not a mere description of the 
parts of the earth. It takes little heed of the poli- 
tical boundaries except in so tar as they mark the 
limits of different races of men. Nor does it confine 
itself to a mere enumeration of the different features of 
the surface. It tries to gather together what is known 
regardingthe earth as a heavenly body, its constitution, 
and probable history. In describing the parts of the 
earth— air, land, ana sea— it ever seeks to place them 
before our minds as to make us realise not only what 
they are in themselves, but how they affect each other, 
and what part each plays in the general system of our 
globe. Thus physical geography endeavours to present a 
vivid picture of the mechanism of that wonderfully com- 
plex and harmonious world in which we live.” 

In that easy and graceful style, of which he possesses 
so perfect a mastery, the author proceeds in subsequent 
chapters to give a sketch of those vast fields of know- 
ledge which are opened up to us by this method of look- 
ing at the phenomena of the globe. The book is exactly 
what it professes to be — a series of elementary lessons ; 
but, while it may be read with profit and delight by any 
fairly-taught schoolboy, it will not be found wanting 
in instruction and suggestiveness for more advanced 
students. On some questions, as for example that of 
the nature and causes of the great movements of the 
atmosphere, the author has been particularly successful 
in embodying within a very small compass a mass of 
information which the student could otherwise gain only 
by the perusal of a number of special treatises To 
teachers of elementary science who desire a, model on 
which to frame their lessons for beginners, so as to secure 
their attention and interest and to arouse the enthusiasm 
of such among them as are capable of that sentiment, 
we very heartily commend this admirable little book. 

The author points out in a note that the subject of 
physical geography, as here treated of, is conterminous 
with that division of science for which the name of 
physiography has been suggested. The advances made 
in recent years in the study of physical astronomy and 
the relations which have' been established between ce- 
lestial and terrestrial objects by the development of 
spectrum analysis and the study of meteorites, taken in 
connection with that strongly-felt necessity for a deeper 
insight into the mode of operation of the farces operating 
upon the surface of the globe, both from within and with- 
out, which geological research has awakened, have inde- 
pendently suggested to many thinkers the desirability of 
pet mitting certain portions of natural knowledge to crys- 
tallise around a new centre. The importance of this new 
science thus growing up on the confines of geography, 
geology, astronomy, and biology, and linking them all 
together, a science the study of which would form the 
most fitting preparation for the detailed pursuit of all 
and each of the natural sciences, was long ago pointed 
out by Prof. Huxley ; and in a course of lectures delivered 
in 1870 he sought to illustrate the objects and methods of 
this latest-bom member of the family of the natural 
sciences. In that most excellent of geological text-books, 
Prof. Dana’s “Manual of Geology,” the term “physio- 
graphy ” is also employed, in the same sense as advocated 
by Prof. Huxley. Nor is the use of the term confined to 
English writers, for in several of the best German manuals 
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of geology, such as Dr. Hermann Credneris “ Ekmente 
der Geologic ** and Dr. F. von Hochstetter's “Die 
Erde nach ihrer Zusammensetzung, ihrem Bau, und ihrer 
Bildung," the necessity of this term physiography is 
admitted and its use justified Like the term “ biology/' 
that of “ physiography " may not improbably meet with 
some opposition on its first introduction, but as the im- 
portance and connection of the branches of knowledge 
which it embraces become more widely appreciated, the 
necessity and convenience of the name will doubtless 
make themselves very generally felt In conclusion, we 
cannot part from the little book which has prompted these 
remarks without taking the opportunity of congratulating 
the author on his success in presenting to the public, in a 
form at once compendious and popular, the outlines of 
this very important branch of science. J. W . J. 


THE LABORATORY GUIDE 

A Manual of Practical Chemistry for Colleges and Schools. 
Specially Arranged for Agricultural Students . By 
Arthur Herbert Church, M.A., Professor of Chemistry j 
in the Agricultural College, Cirencester. Fourth Edition, j 
revised (London : John Van Voorst, 1877.) 

f ‘pHE fact that Prof. Church's “Laboratory Guide" 

X has reached a fourth edition is a proof that the 
work has been found useful by that class of students for 
whom it is specially arranged. Notwithstanding this fact 
we cannot regard the book as occupying other than a 
second-rate position in the literature of applied che- 
mistry. The aim of the “ Guide" is (1) to place before 
the student a series of lessons in chemical manipulation 
in working through which he shall obtain a practical 
knowledge of “ some of the chief truths learnt during the 
course of lectures on inorganic or mineral chemistry ; " 

(2) to instruct the student in qualitative analysis with 
especial reference to the analysis of agricultural products ; 

(3) to lay before the more advanced student a number of 1 
processes for the quantitative analysis of agricultural sub- j 
stances, food stuffs, manures. &c. The first part of the j 
work comprises a number of fairly well chosen examples in j 
chemical manipulation, preparation of gases, and exami- 
nation of solid substances. What we should most object j 
to in this portion of the “ Guide ” is want of method A 
few blowpipe experiments are introduced here and there, 
followed, perhaps, by a short description of one or two 
rough experiments illustrative of the manufacture of 
superphosphates ; these are succeeded by desultory tests 
for sugar in milk, by casual semi-quantitative experiments 
on bread, and so on. To a student without any know- 
ledge of chemistry such a course as that sketched in the 
first part of the * Guide" may be of use, although We 
think more care would require to be shown in the selection 
of experiments ; but the book assumes that the student 
accompanies his practical work by attendance on lectures ; 
surely then the practical course ought, from its very com- 
mencement, to besystematicandprogressive. Thedirections 
given in each lesson are, as a rule, too meagre ; without the 
constant superintendence of a teacher we doubt whether 
the beginner in practical week couldmake much progress. 
In some cases the directions are so va gue and inexact as 
to be positively misleading ; witness rile method for de- 


tecting alum in bread (p. 43). Part II. treating of quali- 
tative analysis has the same failings as Pant I. ; it is not 
exact and definite. The author, in his introduction, 
especially announces that the work is limited in its aim, 
so that we cannot find fault with him for riot including 
tests for all the metals ; but so far as it goes the informa- 
tion given, and the system of teaching pursued, should 
have been definite, condensed, and such as would train 
the student in habits of accuracy. No doubt the reac- 
tions detailed are true so far as they go ; the schemes of 
analysis are tolerably good, yet there is about it all a 
slipshod appearance which stamps the work with 
unsatisfactory character. 

The processes of quantitative analysis are chiefly such 
as are required in the examination of agricultural pro- 
ducts, and substances used in manufacturing manures, of 
a few leading food stuffs, of soils, and of waters. As the 
author has not wished to produce a large work, he has 
limited himself to a description of methods of analysis 
“ intended only for the particular case mentioned ; " these 
processes “ may fail if ... , other substances be present 
than those here supposed." We cannot help thinking 
that this is exactly what he ought not to have done ; if 
the book is to be a guide to the student, if it does not 
pretend to the place of an encyclop«edic reference book, 
then processes of general applicability, should have been 
selected, processes which would illustrate the application 
of the general principles of analysis, not processes which 
the student is to learn by rote, and which he will therefore 
come to regard in much the same light as that in which 
the cook views her book of receipts. Many of the pro- 
cesses, regarded simply as prescriptions, are faulty or 
very meagre. Who would apply the volumetric Uranium 
method for determining phosphates in the manner de- 
scribed on pp. 1 57, 158? Aided only by the description 
of the volumetric method for determining chlorine given 
on pp. 159, 160, who could ever hope to perform an exact 
estimation of that element? From what is said on p. 150 
one would suppose that “reduced phosphates" can be 
readily determined with something like accuracy. Th 
report of the British Association Committee has shown 
that no method for even approximately determining these 
phosphates has as yet been introduced. 

The processes for the analysis of milk, cheese, and 
butter are extremely meagre. Now that we are possessed 
of really good and reliable methods for analysing these 
food stuffs, the introduction into a manual of vague and 
sketchy methods is almost worse than the omission of all 
methods, whether good or bad. 

One point there is in which Prof. Church deserves ail 
praise, namely, the employment of a systematic nomen- 
clature. The system adopted is that first employed in the 
works of feoscoe, and of Harcourt and Madan, and now 
adopted in the Journal of the Chemical Society, in Watts's 
Dictionary , and in most of the modern treatises. This 
system, although not slavishly bound down by rule— 
although it allows one to say sulphate of sine as well as 
zincic sulphate — founded on certain definite ideas, and 
has, at the same time, shown itself capable of expansion 
with the needs of an increasing science. 

The system is, moreover, nearly identical with that 
employed by the German chemists. Prof. Church has 
done well in making use of it. 
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OUR BOOK SHELF 

Researches on the Glacial Period. By P. Kropotkin. 

First fascicule* 627 pages in 8vo. With Maps and 

Woodcuts in a separate brochure* (. Memoirs of the 

Russian Geographical Society, vol, vii., 1876.) 

The book consists of two parts. The first is a detailed 
account of a journey in Finland and a short visit to 
Sweden, both made in 1871 under the auspices of the 
Russian Geographical Society, for the special purpose of 
studying the glacial formations and the osar (esters or 
kames). The second part is an inquiry into the meaning 
and value of various evidences of the glacial period— the 
striatum of rocks, the forms of rocks and mountains, the 
boulders, the loose deposits ? and the moraines and osar . 
Out of the seven chapters mto which this part is divided 
only the three first (sketch of the development of the 
glacial theory, striation, and forms of mountains) appear 
in this fascicule, and the two last (loose deposits and their 
-classification, moraines, and osar) are summarised at 
length in an Appendix. 

The first fascicule is illustrated by a hypsometric map 
of Finland (southern half) with all known osar shown 
upon it ; by a map of the most interesting, esker Pun- 
gaharju, five miles long ; by some other maps and sec- 
tions of less importance ; by a section on a large scale of 
the loose deposits along the Tavastehus-Helsingfors 
Railway, and by ninety woodcuts, a large part of which 
are sections of osar. 

The main conclusions as to the glaciation of Fin- 
land are in accordance with those arrived at by 
Messrs. Erdmann, Wiik, Helmersen, and Schmidt, viz., 
that this low table-land, continuous along its north-western 
and southern borders with two low and flat border- 
ridges, was covered with an immense ice-sheet which, 
creeping from Scandinavia, crossed the Gulf of Bothnia, 
traversed Southern Finland in -a direction south by east, 
crossed the Gulf of Finland and crept further on in the 
Baltic provinces. The numberless stride, the positions 
and directions of which exclude any suspicion of their 
having been traced by floating ice, the striation on the 
islands of the shallow gulfs, together with that of the 
Onega basin, the Neva valley, and the Baltic provinces, 
the uninterrupted sheet of till, *>., of a true unstratified 
and unwashed morainic deposit covering Finland, the 
numberless moraines parallel to the glacial striae, and 
hundreds of other evidences, settle the existence of such 
an ice- sheet beyond any doubt. As to traces of marine 
formations, there are none above a level of about 100 to 
120 feet ; only local lacustrine deposits cover the till 
above this level , 


LETTERS TO THE EDITOR 
[ The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their titters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
muitications containing interesting and novel facts. ] 

Indian Rainfall and Sun-spots 

I have observed no notice in Nature 1 of an important discus- 
sion which took place a month ago at one of the Royal Society's 
meetings on Dr. W. W. Hunter's report on the cycle of rainfall 
in India, and its coincidence with the periods of eleven years 
disclosed by sun-spot observations. As one interested in solar 
research I have carefully considered that report, and I think 
the author has made out a case within the limits which he assigns 
to himself. The application of the mathematical law of errors 
has not altered this opinion in my mind, and from a considera- 
tion ^ of die whole subject I have been led to the folio wine 
conclusions In die first place I would remark that in certain 

* See aUtract of Gen. Strachey’* paper on another page. 


meteorological elements, of which the rainfall throughout the 
world is probably one, and the barometer in these latitudes h 
another, oscillations which we regard as non-periodic, are very 
large compared with periodic variations. The consequence wifi 
be that in dealing with a series of barometric observations 
in these latitudes, the mean difference of individual obser- 
vations from the mean of the whole series, or in other words, 
the mean irregularity, will not be materially modified by the 
introduction of the comparatively small semi-diurnal variation. 
But this is no argument against the existence of such a variation, 
nor is the fact that at Mafias the mean rainfall irregularity is not 
greatly reduced by the introduction of an eleven-yearly cycle 
"any argument against the existence of such a cycle. As a 
matter of fact, this mean irregularity is reduced \ although perhaps 
not very markedly , by the introduction of this cycle. The true test 
of a physical cycle is its repetition, and, since in the present im- 
portant aspect of this question we cannot, perhaps, calmly wait 
for other sixty-four years* observations before venturing a con- 
clusion, let us now endeavour to break these sixty-four years 
up into periods, and see whether we obtain any traces of physical 
persistence from this method. Grouping, as Dr. Hunter has 
done, the sixty-four years* Madras rainfall into series of eleven 
years, beginning with the first in 1813, we obtain the following 
table : — 


Years 

employed. 


A. 1813-23 

B. 1824-34 

C. 1835-45 

X). 1846-56 

E. 1857-67 ... 

F. 1868. end. 


*xi ia 
‘7*5 
47 44 
■81 80 
*95 48 
‘433* 


Year of Series. 


5. 1 6. I 7. | 8. 


56*oo{4i-|663*5676'25 36’33|7o'or|47*t3 
'6o *73f88 37 '89136 *87132 '43 44 ‘35J* 8 *45i 
49'26|52'33 53'07i58 '65 58 32)36*48 50*28 
54 *76,39 ’81:36 '88)64 *32172 *69 35 82 43-20 
’5°|55 ‘*4(47 *64 37 *9138 '* 8 !54 '6* 47 '*3 * * '64 
*3 l i74 , l°)56*35 73*67,5* ‘83)62 *9°j37‘i2',ai *49 


10 . 

it. 

,59 ‘ 61 1 

a 6 ' 6 a 

137*13! 

MOO 


65 ’36138 '05 

3 a'3a ; 46*99 

‘39)44 ‘37 


Whole period. |49 'i ’49'* !sS'3 |so'9 ;5°*4 <54*4 |5« 9 i45‘» |37 *«> : 49*a (35*o 


In this tabic 3, 4, 5, 6, 7 embrace the maximum rainfall 
group, and 8, 9, 10, 1 1 the minimum rainfall group, and the 
sun-spot maximum occurs generally about the beginning of 3, 
and the sun-spot minimum a little before II. 

We have, therefore, taking the means of the five maximum 
rainfall years a result ** 53*4 for the whole six series, and also, 
taking the means of the four minimum rainfall years, a result ot 
41 '6 for the whole six series. 

But we can obtain similar results for each individual series as 


under ; — 

Max. Group. 

Min. Group. 

Series A 

547 

50*8 

B 

5**3 

347 

C 

54 0 

47*5 

D 

537 

39 6 

E 

420 

41*2 

F 

... 638 

29*3 (incomplete. ) 


We have thus considerable evidence of repetition* In con- 
nection with this it will be interesting to see if there is any other 
physical difference indicated between years of maximum and 
minimum spots besides mere difference of rainfall. Now' a very 
interesting additional peculiarity has been indicated by General 
Strachey, who has observed that the conception of a cycle of 
eleven years introduces a decidedly diminished mean cyclical 
deviation for the minimum period. General Strachey has, no 
doubt, likewise remarked that this is not chiefly due to those 
particular years that are nearest the sun-spot minimum. I 
do not, however, see that we have any right in tracing a 
connection between solar epochs and rainfall values to insist 
that the minimum of the one shall correspond absolutely with 
the minimum of the other, and the maximum of the one with 
the maximum of the other. In conclusion, the fact that the 
introduction of a solar cycle diminishes considerably the devia- 
tion for minimum years is one of very great interest, since it is 
these very years that have become so practically important* I 
trust, therefore, that further attention will be devoted to this very 
interesting inquiry. Balfour Stewart 

Natural History Museum* 

I AM lure that many readers of Nature wiU heartily thank 
Prof. Boyd Dawkins for hie valuable articles just published in 
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your journal on the need of establishing natural history museums 
in the principal towns of our country* The ideas set forth cannot 
fail to be reciprocated by a largely increasing number of students 
who, like myself, are suffering under the disadvantages of not 
having local museums for reference and in which to compare 
specimens and examine the various natural history objects which 
I wish to study. In addition to a museum, I think such build- 
ings should contain lecture-rooms specially fitted up for scientific 
lectures, as the value of able discourses is frequently lost for 
want of clearness in illustration. 

The professor cannot over-estimate the value of museums, as 
every lover of natural history cannot be a collector ; but every one 
in full possession of his faculties can observe so far as he has the 
power of seeing, and if he cannot examine the wide field of 
nature for facts he will at least examine the proofs of them in the 
museums, if at hand. 

. A few personal observations may serve to show the difficulties 
under which the so-called working classes have to labour in the 
pursuit of knowledge. 

Some years ago I began to study the works of Sir C. Lyell 
and other authors on geology, and while so engaged I many 
times travelled eighteen miles after a hard day's work to compare 
specimens in the old museum, St. Peter's Street, Manchester. I 
had tabular views of the characteristic British fossils at hand, 
but as perfect specimens only are figured, I experienced a doubt 
and uncertainty pretty nearly in everything 1 wanted to compare, 
while in the museum I could find the actual specimen sought 
after with which to correlate those of my own. The flash of 
satisfaction experienced by a collector on compiling his objects j 
with those in a well-arranged museum is indeed very great, and 
there are few things more likely to stir him up to renewed efforts. 
But the interest of museums is not confined to the collectors of 
natural history objects ; it extends to every man who reads and 
cares to master the objects about which be. reads. In this way 
his knowledge of things becomes real and he expresses himself 
with confidence, and in many cases lias derided while others are 
thinking. To show further the need of museums I may state a 
fact perhaps not generally known, that in one place in the north 
of England a large number of science students have formed 
themselves into an itinerant society moving from place to place 
to suit the convenience of the various members who reside apart. 
The meetings are generally held at a respectable inn on Sunday 
evenings, at which papers are read by the more ambitious mem- 
bers, and any interesting objects named, which some of the party 
never fail to bring up, and their habitat declared. 

If the corporate bodies or the educational department of the State 
would only undertake to provide museums in the principal towns 
of our country I feel sure that the cry of continental superiority 
would soon vanish. At home we have the materials out of 
which the philosopher and the artisan can spin the fibre of future 
greatness by rightly directing the forces of nature, but the isolated 
1 ragmen ts want collecting and receptacles providing in which to 
store them. Many lives like that of the Banff naturalist could 
be written if only known, and Prof. Dawkins could not have 
fixed on a centre of operation more favourable from which to 
begin than that of Oldham. Men more selfishly removed above 
praise, working for science for its own sake, he cannot find, jtnd it 
is a pity that they have not a common repository in which to 
store their invaluable collections beyond their own lull cabinets. 

I hope the professor's articles will be a means of calling attention 
to the desirability of establishing museums for the better dif- 
fusion of scientific knowledge. 

I write from the point of view obtained by my own experience 
as a working man who has done his best to educate himself. 

Wm. Watts 

Corporation Waterworks, Oldham, June 16 


Koenig’s Tuning Porks 

On vient d’attaquer «n Angleterre l'exactitude du diapason 
offiriel frxD^ak* Mr. AJexaiuter J. Ellis ayant trouve qua les 
notes d’un tonometre, compost dc 65 anches d’harmonwm et 
constrait par Mr. Appunn, ne s’accordaient pas avec ce diapason, 
a cru devoir declarer dans un m&noire public par le Journal of 
the Society of A*ts (2$ Mai, 1877), et 4 am votre journal < 3 ! Mai, 
1877), que le La, normal fran^ats domiait non pas 870 Vibra- 
tions simples, comme on l'avait cm jmqn'k present, mais bten 
878 vibrations simples. 

Mr. Bilk ayant coMtctl de plu* qoe le* <li«p «o wn de ri* con- 
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struction s'accordaient parfaitement avec le La* fran^ais, n’a pas 
h&itd k affirm er que tous ces diapasons, y compris ceux de mon 
grand tonomktre, qu’il n’a probableraent jamais yus, et en tout 
cas jamais pu examiner, latent n£ceaf>airement inexact#. 
N’ayant pas k ma disposition l’instrument dont sVst, servi Mr. 
Ellis, j’avoue que je me serais trouv^ assez embarrass^ pour dire 
immediatement, par oh pdche cet instrument au point d’avoir 
donne entre les mains de Mr* Ellis des r&ultats si extraordi- 
nairesj heureusement je me suis rappefe une lettre de M. 
Helmholtz k Mr. Appunn et publide par ce dernier lui-meme 
dans une brochure sur les theories acoustiques de M. Helm- 
holtz ; cette lettre concerne justement im instrument de m£me 
nature du un£me constructeur et explique suffiwunment les sur- 
prenantes dc'couvertes de Mr. Ellis. M J’ai examine k plusieurs 
reprises votre tonomktre,” dcrit M. Helmholtz k Mr. Appunn, “et 
je suis etonne de la constance de s t$ indications. Je n’aurais pas 
cru que les anches pussent donner des sons aussi constants que 
ceux que donne l’appareil, grace k votre method e pour regler le 
vent. L’instrument varie un pen, il est vrai, avec la tempera 
turc, comme feraient aussi des diapasons ; on ne peut done s’en 
servir pour la determination des nombres absolus de vibrations 
que lorsqu’on peut travailler dans une piece qui n’est pas chauflfee 
par un poele. J'ai compte les bat tc meats k l’aide d’un chrono- 
metre astronomique, et je crois que votre pendule k secondes a 
ete icgerement inexact, car, si les nombres de battements s’ac- 
cordent tr6s bien entre eux, lenombre absolu en a M non pas de 
240, mais dc 237 k la minute. La temperature, qui etait assez 
basse pendant mes experiences, a pu y 6tre pour quelque chose, 
mais on peut climiner cette influence en comptant jusqu’au 
bout les battements d'une tierce majeure, ce qui m’a pris un quart 
d’heure. J’ai trouve ainsi pour mon diapason de Paris 435*0? 

vibration*!, ce qui l’accorde a — 1 — pris avec le nombre officiel 
40,000 

de 435*00 vibrations.” 

Cette lettre prouve que le nombre entier des battements de 
l’octave du tonometre essayc par M. Helmholtz etait de 

^‘64 a* 252*8, et sa note fondamentale de 505*6 vibrations 
60 

simples au lieu de 5 1 2 vibrations simples. En comparant cette 
note de 505*6 vibrations simples avec un diapason donnant 
reellement 512 vibrations simples, Mr. Ellis eut trouvd ce dernier 
de 6*4 vibrations simples plus aigu, et Pc fit sans doute consider^ 
comme donnant 518*4 vibrations simples. Or il a trouve 516*7 
seulement pour mes diapasons de 512 vibrations simples avec le 
tonometre dont il s’est servi ; on voit done que la note fonda- 
mentale de ce dernier &aitdejk plusexacte que celle du tonomktre 
examine par M. Helmholtz puisqu’ellc donnait 507*3 vibrations 
simples mais qu’elle restait encore assez loin de la veritable 
valeur. 

Le fait que M. Helmholtz a pu trouver le nombre de vibra- 
tions exact du diapason officiel fran^ai* avec un instrument de 
cette nature (et meme encore moms parfait que celui dont s’est 
servi Mr. Ellis), en determinant d’abord la correction de cet in- 
strument, montre k l’evidence que Mr. Ellis a neglige de deter- 
miner la correction du slen ; il s’est done beaucoup trop hkfe de 
declarer que ces petit# tonometres k anches d'harmontum sont 
les plus parfaits et les plus exacts qui existent, et de contester si 
legerement les rdsultats obtenus par les Lissajous, ks Despretz, 
les Helmholtz, les Mayer, etc., etc. Rudolph Koenig 

Paris, le 5 Juin 


Antiquity of Man 

Mx. Skertchly is absolute that I am mistaken ; to me it 
appears that he has missed the point of my letter, and misinter- 
preted my views. His important discoveries of flint implements 
m early glacial beds are, I think, strongly corroborative of the 
opinions I expressed in my paper on the ** Drift of Devon and 
Cornwall” ( Quar. Journ. Geo/. Sec,, vol. xxti. p. 88), and in 
that on the “ Geological Age of the Deposit# containing Flint 
Implements at Hoxne” (Quar. Journ. Science, July, 1876) ; but I 
willingly admit that in the present stage of the inquiry Mr. James 
Geikie has as much right to claim that they support his theory, 
and l agree with the latter that it is premature to discuss 
the relation of man to the glacial period, before we have 
settled what was the succession of events that occurred at tha 
time. 

Mr. Geikie contends that there were two or more glacial 
periods with inter-glacial warm or mild ones ; I, that there was 
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only one glacial period and that the disappearance of palaeolithic 
man from Northern Europe was principally due to the sub- 
mersion of the greater part of the land beneath the water of on 
immense freshwater lake or sea, at or a little before the culmina- 
tion of the ice age. If Mr, Geikie's views should be ultimately 
accepted, the term “ inter- glacial” will be most appropriate ; 
but should, as I hope and believe, mine be proved to be nearer 
the truth, I should prefer to use the term “pre-diluvial ” instead 
of “ ore -glacial,” as heretofore, to express the age of palaeolithic 
man. Thomas Belt 

The Cedars, Ealing, June 22 


Will you kindly allow me to correct an apparent breach of 
official etiquette and act of discourtesy in my last week’s letter? 
I should have said that on-y two geologists prominently interested 
in the question at issue had seen my evidence ; for, of course, 
Mr. H. W. Bristow, F.R.S., Director of the Geological Survey 
of England and Wales, has been kept fully tn rapport with my 
work, and has several times visited me at Brandon. I am 
anxious that no statement of mine should appear to slight so 
eminent a geologist and so considerate a friend. 

Brandon Sydney B. J. Skertchly 


Colour-Sense in Birds — Blue and Yellow Crocuses 

Unless your readers are quite tired of the subject, may I add 
a fact which will be subversive of a good deal that has been 
written about yellow crocuses and sparrows. 1 dislike yellow 
crocuses, and four seasons since planted some hundreds of blue 
and white in the garden underneath my windows. For two 
seasons they flowered in beautiful prolusion. In 1876 the 
sparrows for the first time destroyed these flowers completely. 
I allowed the roots to remain for another year— viz., 1877— but 
they suffered the same usage, hardly a single flower being left 
uninjured. So complete was their destruction that I have had 
the roots dug up. 

I regard the proceeding as an imitative one ; blue and white 
crocu&ef, not being common in the vicinity, were new to the 
sparrows, and until one more experimental than the rest attacked 
them they were sale. 

A similar result will occur with domestic pigeons ; if reared 
exclusively with small grain, as wheat and barley, they will starve 
before eating beans. But where they are thus hungry, put a 
bean-eating pigeon amongst them, and the habit is immediately 
propagated. 

I have seen fowls refuse maize at first, but on seeing others 
eat it, they follow suit, and become excessively fond of it. 

W. B. Tegetmkier 


Purple Verbenas 

Having now read for the first time the letters in Nature 
regarding the preference that sparrows show for the yellow 
crocus, it might perhaps help to elucidate the problem were it 
known that tne choice of colour is not only confined to birds, as 
a few years ago our garden wa 5 infested by rabbits and there 
was a row of eight beds planted in turn, with white, red, and 
purple verbenas. The flowers of the red, and white were eaten 
close off, whilst those of the purple were never touched. This 
happened three years running, since which, the garden, being 
protected by wire netting, has remained undamaged. 

A. M. Darby 


Japanese Mirror® 

Your correspondents, Messrs. Atkinson, Highley, and Darbi- 
shire, have referred to several conjectures and experiments re- 
specting the curious Japanese mirrors and the patterns they 
reflect. None of these gentlemen have, however, referred to the 
suggestion offered by Sir David Brewster in the Philosophical 
Magazine iai December, 1832. In this paper Sir David drew 
attention to sonie similar phenomena in the light reflected from 
the surfaces of burnished buttons of metal, arguing that in the 
mirrors (of which at that time he apparently had seen no actual 
specimen) there were slight actual inequalities of surface, artificially 
produced, but concealed from observation by their slightness of 
ud by the brightneis of the polUh. This, of mine, may 
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be independent of the particular figures raised in relief on the 
back, as in the case cited by Mr. Darbishire ; and so thought 
Sir David, for he added 

“ Like all other conjurers, the artist has contrived to make the 
observer deceive himself. The stamped figures on the back are 
used for this purpose. The spectrum in the luminous area is not 
an image of the figures on the bach The figures are a copy of 
the picture which the artist has drawn on the face of the mirror , 
and so concealed by polishing that it is invisible in ordinary 
lights, and can be brought out only in the sun’s rays.” 

I trust Mr. Atkinson may be able to learn in Japan the real 
process of manufacture of these curious toys. Meanwhile are 
there not specimens in many of our museums that would repay 
examination ? Were there not some amongst last year's exhibits 
at the Loan Collection of Scientific Apparatus ? 

* Silvanus P. Thompson 

University College, Bristol, June 2$ 


NOTE ON THE ELECTRICAL DISTURBANCE 
WHICH ACCOMPANIES THE EXCITATION 
OF THE STIGMA OF MIMULUS LUTEUS 

M AN.Y years ago my attention was drawn to the 
excito-contractility exhibited by the limped stigma 
of Mimulus luteus, the structure of which I then gave an 
account of in the Proceedings of the Edinburgh Botanical 
Society. In connection with my recent investigation of 
the excitato^ variation in Dioncea I have, during the last 
few weeks, in co-operation with Mr. Page, made experi- 
ments for the purpose of ascertaining whether in this 
organ, as in the leaf of Dioncea , the change of form 
provoked by mechanical stimulation is accompanied by a 
similar electrical disturbance. 

Mimulus luteus is a favourite window plant on account 
of its showy flowers and the facility with which it can be 
cultivated. The mechanism of the contraction of the 
stigma can be best studied in the inferior of the two 
lobes, of similar size and form, of which the organ con- 
sists. In the unexcited state, when r the flower is in full 
bloom, this lobe is curled outwards. The curling outwards 
is due, as I long ago pbserved, to the turgidity of the 
layer of loosely connected conducting cells, ending in 
papillae, which constitute the stigmatic surface. So long 
as this tissue is turgid the elastic lamina by which it is 
backed is prevented from straightening itself, so that the 
whole lobe forms a scroll of which the axis is transverse. 
The effect of touching any part of the lobe, and par- 
ticularly the papillary surface, is to diminish the turgidity 
of the tissue, as the result of which the organ slowly 
expands so as to face and ultimately meet its fellow. 

The excitatory change of form which I have described 
is, as in the case of Dionaa , associated with an electrical 
disturbance of which the following jure the most important 
features :—(i) The sign of the variation is the same as 
in Dioncea, the excited structure becomes negative to 
the rest of the plant. (2) The extent of variation is some- 
what less than in Dionaa, the electromotive force deve- 
loped between the stigma and style being usually about 
25 -thousandths of a Daniell, whereas Tn Dioncea the 
variation may amount to from 40- to Jo-thousandths. 
(3) The variation is of relatively long duration ; it reaches 
its maximum at the ordinary temperature of summer, 
about five seconds after excitation. It subsides at first 
rapidly, then very gradually, so that the effect may not 
have entirely passed off until two or three minutes have 
elapsed. 

As in Dipmea , the period of electrical disturbance is 
shortened by increase of temperature. Thus in five 
stigmas in which the period was measured at 20° C 
( 68 ® Fahr.) and at 37° C ( 9 S ° Fahr.) f the mean duration 
of the interval of time between the commencement of 
the electrical disturbance and the moment at which it 
began to subside was 6*2 sec. at the higher temperature, 
and 3 sec at the lower. 
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In general, the stigma, when in the unexcited state, 
is positive to the style. As, however, it can be shown 
that other factors, not concerned in the excitatory process, 
are operative in the production of this result, not much 
importance is to be attached to it 
I send this short note in order that physiologists 
interested in the subject may be able to repeat the ob- 
servations during the present season. 

University College, J. Burdon-Sanperson 

June 27 


TAUNTON COLLEGE SCHOOL 

'T'HE circumstances alluded to last week, under which 
* the Taunton College School is threatening to col- 
lapse, and is in immediate danger of losing the head- 
master who has made it what it is, are interesting on 
public grounds to the advocates of scientific instruction, 
as well as to the general educationalist. In a pamphlet 
published in 1865, and containing letters from Dr. Dau- 
beny, Prof. Phillips, and Dr. Acland, Mr. Tuckwell was, 
we believe, the first English schoolmaster to assert publicly 
the claims of science to an honoured place in the curricu- 
lum of all first-class schools ; and his evidence before 
Lord Taunton*® Commission, his papers read to the 
British Association in 1869 and 1871, and his communi- 
cations to the Royal Science Commission, show how 
diligently he has for twelve years past been working out 
in his school at Taunton the many practical problems 
which beset the introduction of a new subject into an 
ancient, established, jealous system. The school has 
thriven in his hands, risen rapidly in numbers, and gained 
the highest public distinctions at the Universities, the 
India Civil Service, Cooper’s Hill, and Woolwich ; and 
though the short-sighted economy of his governing 
body left him for years without a science master or a 
laboratory, and refused him a museum, botanical garden, 
and science class-rooms, he has overcome all these diffi- 
culties by patience, by the munificence of friends, and by 
pecuniary sacrifices ; and at this moment many distin- 
guished scientific visitors are glad to testify to the com- 
pleteness of a system which passes the whole school 
through a course of physics and chemistry, and in- 
cludes physical geography, botany, and meteorology 
in its more special training. In 1875 the number 
of boys had risen to 120, but the thrift of the governing 
body kept down the number of the masters. The typicsd 
proportion of assistant-masters to bo>s in modern schools 
of this size is one in sixteen ; the Taunton masters were 
only one in twenty-seven. The school could not continue 
to succeed under this policy ; the masters were unequal 
to the work ; the number of boys fell off until a visitation 
of fever brought them below the paying point, and the 
school, already heavily in debt, was on the point of being 
closed. The panic-stricken officials laid the blame upon the 
head-master ; his theology and politics were pronounced 
suspect; his unpopularity had caused the falling num- 
bers ; and when his friends came forward liberally with 
money and promises of money the governing body took 
the money, but upon condition that the head-master 
should leave at Christmas. Against this parents and old 
pupils are indignantly remonstrating ; both have sent to 
Mr. Tuckwell public addresses of sympathy and con- 
fidence ; the parents forwarding also a strong protest to 
the president of the governing body, and in many cases 
threatening to remove their sons if Mr. Tuckwell goes. 
So far, however, the custodians Of the school's interests 
show no sign of yielding ; it seems certain that the head- 
master will be turned oat, and more than probable that 
the school may, after all, collapse. ; 

There are two points in this straggle between philis- 
tinism and culture on which we should like to dwell, m 
the interests both of general and pf scientific education. 
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The first is the mischief being worked in the Jess im- 
portant first-class schools by the constitution and habits 
of their governing bodies. These were the pet institutions 
of the Endowed Schools* Commission. They were to 
include the educated gentleman of the county and the 
representative tradesman of the town : the first, rich in 
recollections of Eton and of Christ Church, was to initiate, 
develop, control ; to support and instruct the head-master ; 
and to keep his bourgeois brother straight ; while that 
second-rate but docile coadjutor was to back the enlighten- 
ment of his superior, and to reconcile white he typified 
the democratic feeling so essential, it was thought, to the 
local popularity of a school. Charming in theory, it was 
in fact the weak point in the Commissioners* scheme. 
The feet on which their image had to stand were of iron 
mixed with miry clay ; the two refused to coalesce, and 
the day came uppermost. The gentlemen make admir- 
able governors, out they are in London, in Scotland, on 
the Continent, at Quarter Sessions ; and the local men, 
who are always on the spot, become virtually the 
governing body. They too frequently know nothing 
of education. They cannot understand a head-master's 
ideas and aims ; they in too many cases govern 
the school as if it were a workhouse, and treat the 
head-master as they habitually treat the master of their 
union. The world has not forgotten Felsted Grammar 
School ; and the committee of head-masters could tell us 
of many other cases, less notorious, but not less galling 
and mischievous. No first-class school can thrive un- 
less its governing body is composed of gentlemen, who 
understand, as Mr. Walter said the other day at Welling- 
ton College, that their first duty is not to interfere with 
the head-master. 

The second point is one which we have often urged 
before : the opposition offered by many of the clergy to 
the Culturkampf Of course there are notable exceptions 
to this incrimination ; but the Viri Qbscuri of RevelHus, 
and the clerical bigots who combined to oppose the 
new learning of Colet, Erasmus, and More, would re- 
cognise their legitimate posterity in those of the present 
day, who, themselves uneducated even according to 
the narrow standard of the past, join in denouncing 
science and unsectarianism as the irremissible sins of a 
head-master. Bishop Fox, the founder of the ancient 
school at Taunton, was rattened by the Oxford clergy 
for forcing the new study of Greek upon his college of 
Corpus Christi ; his representative in Taunton shares his 
fate to-day, driven from the school which he has refounded 
for forcing on it the new study of science. 

We write in no hope of assisting the head-master, 
or of educating his opponents into large-mindedness. 
Mr. Tuckwell will see his schemes collapse, and be parted 
from the profession in which all eagerly attest his success, 
and to which he has given the best years of his life. The 
school will either break up under the irritation of the 
parents, or its distinctive features will perish with the 
ruler who called them forth. The order of the old 
teaching, the assertion of the old theology, will resume 
their way in Taunton School. Chemistry, and physics, 
and botany ; Shakspeare, and Milton, and Macaulay, and 
Guizot, will give way to gerund-grinding and Latin verse. 
Where Wesleyans, Independents, Quakers, Catholics, and 
Unitarians worshipped in the same chapel and attended 
the same scripture-classes, sectarian exclusiveness will 
re-enter its swept and garnished home. We can only 
chronicle the facts as indicating the obstacles to be met 
and reckoned with by the pioneers of modern educational 
progress. We can only express sympathy with the 
nead-master, who will yet find some compensation for his 
worries in the unusual warmth of testimony contained in 
the address which first brought these circumstances to 
our knowledge, and in the consciousness that, haying 
advanced a noble cause, his work will not in the end be 
thrown away. 
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ON drops 

A MONG the many ways in which electricity is called 
xH [ n t 0 give assistance in various physical investiga- 
tions, one of the most elegant and interesting is the ap- 
plication of the electric spark to render momentarily 
visible a tody that is rapidly moving or changing its 
form. The duration of the electric spark is so short— 
probably not more than rf b w a second— that a body, 
such as a rotating wheel or oscillating rod, moving in a 
dark room with extreme rapidity, will, if illumined by an 
electric spark, seem stationary, since the wheel or rod 
has not time to change its position appreciably during 
the short instant for which it is visible. If the spark be 
bright, the impression is left on the eye long enough for 
the attention to be directed to it, and for a clear idea to 
be formed of what has been seen. 

The writer of this article has recently applied this 
method to watching the changes of form in drops of 
various liquids falling vertically on <a horizontal plate. 
As usually seen, a drop of water falling from a height of 
ten or twelve inches on a smooth solid substance, such as 
glass or wood, seems to make an indiscriminate splash. 
The whole splash takes place so quickly that the eye can- 
not follow the changes of form ; the impression made by 
the last part of the splash succeeding that of the first 
part so quickly as to confuse it. 

A little careful observation, however, shows that the 
drop passes through very definite symmetrical forms, and 
that a splash is by no means an irregular hap-hazard 
phenomenon. 

Let the reader let fall a few drops of milk, about J inch 
in diameter, on a smooth dark surface of wood or paper, 
from a height of, say, six inches (milk is better than water, 
as it is easier to see, especially on a dark ground) ; he 
will observe that the liquid makes a blot with a more or 
lets regular undulated edge, but the splash is too quick 
to follow with the eye. 

Let him now substitute a drop of mercury for the milk. 
By watching the splash very intently he will be able to 
catch a glimpse of the mercury spread out in the symmetri- 
cal star-like form of Fig. 11a of Set 2 . After the drop has 
been thus spread out it recovers its globular form, since 
the mercury does not wet the plate. On increasing the 
height of fall a few inches, it will be noticed that small 
drops split off in a more or less complete circle, and are 
left lying on the plate, while the rest of the drop gathers | 
itself together in the middle of the circle. 

The chief reason why these appearances could not be 
seen with milk is that the milk wets the glass or wood 
and sticks to it, while the mercury does not. But by 
smoking a slip of glass or card tolerably thickly in the 
dame ot a candle we get a finely-divided surface of lamp- 
blade to which the milk does not adhere any more than 
the mercury, and by very careful watching we may notice 
that the same radial star is formed by the milk, but it is 
much more difficult to catch sight of than the mercury 
star. But if the mark on the lamp-black be examined 
after the drop of milk or mercury has rolled away it will 
be found to consist of delicate concentric rings with num- 
berless fine radial striae where the smoke has been swept 
away. These may be seen very well by holding the glass 
plate up to the light if it has not been too thickly smoked. 

The marks thus made are very beautiful and symme- 
trical, and it will be found, if the glass be uniformly 
smoked, that the same-sized drops of the same liquid 
falling from the same height wilt produce almost exactly 
similar marks : while if the height to changed the mark 
on the lamp-black will be somewhat changed ; and it 
is a fair inference, if each drop makes almost exactly 
the Same complicated, symmetrical mark, that the splash 
of each drop takes place in almost exactly the same 
way. 

The glimpse that may be caught ol the drop in the way 


described is obtained when the drop is really almost 
stationary, having flattened itself out on the pb*te and 
being on the point of contracting again to its original 
form. 

That a drop if so flattened out will recover itself is seen 
on pressing down a drop of mercury with the finger or a 
drop of water with a piece of black-lead or other substance 
to which it does not adhere. On removing the pressure 
the drop springs back to its old form ; the force which 
causes this being exerted by the Curved surface of the 
liquid at the . edge of the flattened drop, on the liquid 
within. The flatter the drop become* the greater is the 
curvature of the edge and the greater the corresponding 
pressure tending to restore it to its original globular form. 
The extent to which a drop that has Wien on a plate will 
spread out depends on the velocity with which it strikes 
the plate, *>., on the height of fall ; so that as long as the 
drop returns to the globular form the whole phenomenon 
of the splash may be regarded as an oscillation similar to 
[ that of a pendulum ; the velocity of the liquid outwards 
being checked, overcome, and finally reversed by the 
ever-increasing pressure of the curved edge, just as a 
pendulum has its velocity checked, overcome, and finally 
reversed by the action of gravity. 

It is onto when the height of fall is very great that the 
liquid flieroff in all directions and the splash ceases to be 
an oscillation ; this case corresponds to that of a simple 
pendulum started with a blow so violent as to break the 
string. 

But the liquid star and the complicated pattern on the 
smoked glass show that the splash is not a simple spread- 
ing out of the drop equally in all directions to return 
again. 

In order to observe the form of the drop at any given 
instant during the splash, it is necessary to make use of 
I the electric spark and to take advantage of the fact that 
; drops of the same size falling from the same height will 
I all behave in the same way. 

I It will be necessary to let a drop, say of mercury, fall 
on a plate in comparative darkness, and to produce a 
strong spark at the instant the bottom of the drop comes 
in contact with the plate, and so illumine it ; the observer 
will then see the drop in the form it has at that instant. 

A second drop must be let fall in the same way, and be 
illumined by the spark not at the first moment of contact, 
but a shade later, say second later, when the drop 
will have spread itself out slightly on the plate, and simi- 
larly we must illuminate a third drop a shade later than 
the second, and so on. The observer can, after a little 
practice draw from memory on each occasion the drop in 
the form in which he has seen it. It will be seen that the 
process consists in isolating consecutive phases of the 
splash from those that precede and follow, and which 
take place in darkness and so do not confuse what has 
been seen as they would do in continuous daylight* 

The device adopted by the writer for so timing the 
appearance of the spark as to illumine the drop at any 
desired phase of the splash consisted essentially in tweak- 
ing the current of an electro-magnet at the instant the 
drop began to fall ; the magnet thus ceasing to act, re- 
leases a spring which immediately begins to puli the 
terminal wire of a strong electric current out of toe other 
terminal, which is a cup of mercury, and the strength ot 
the spring and the depth of immersion of the wire in the 
mercury are so adjusted that the wire leaves the surface 
of the mercury, and the required spark is produced at the 
| instant the drop reaches the plate. 

For the next drop the spark is made to appear a shade 
later, either by slackening the spring or increasing the 
depth to which the terminal wire is immersed in the 
mercury. 

The following figures have been drawn in the way 
described, and show the behaviour of a drop of mercury 
about | in. in diameter, Ming from a height of about 

KZ 
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three inches on to a glass plate. Each figure represents 
a rather later stage of the splash than the preceding. 

Set a was drawn from the final stages of a milk drop, 

} in. in diameter, falling 4 in. on to smoked glass ; but 
the forms are almost identical with those of mercury. Of , 


this set la and I la are vertical central sections of the 
middle part of the drop, while lie and III a are alterna- 
tive forms of II and III. 

From the ends of the rays of Fig, 4* usually twenty- 
four in number, small drops often split off. These are not 




Fie. 1. 


Fife «. 



Fife 3. 


Fife 4» 



shown in the figure. One of the most curious features of 
the phenomenon is the transition from twenty-four rays to 
twelve arms, shown in Fig. 5. The beauty of many of 
the farms, especially of the ridged sheildifce form shown 
m Fig. 4, when composed of shining quicksilve^ ap- 
parentty rigidly fixed, is very striking, very similar forms 


are obtained with milk, but whether with milk or mercury 
are liable to occasional variations. For a more detailed 
account the reader is referred to the Proceedings of the 
Royal Society, Nos. 174 and * 77 > 

A. M, Worthington 
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CHEMICAL NOTES 

Ok Errors ik the Determination of the Densi- 
ties of Mixed Vapours.'— In the Compt. Rend^ lxxxiii., 
Messrs, Troost and Hautefeuille record some experiments 
made by them to discover the error which occurs in deter- 
mining the vapour-density of substances by the application 
of the law of Dalton on the tension of mixed gases, and 
Boyle and Gay-Lussac’s laws, as applied to a mixture of 
the vapour examined, either with air or with some other 
vapour. They examined a mixture of carbon and siiicium 
chlorides, using a modified form of Gay-Lussac’s vapour- 
density apparatus. On increasing the amount of carbon 
chloride, the tension of the siiicium chloride diminished. 
The vapour-density of siiicium chloride alone varied only 
from 5*94 to 6*o, but in presence of carbon chloride was 
found to increase 6*27 to 8*a. 

On the Properties of Ruthenium.— In the same 
journal an account is given by Messrs. St, Claire- Deville 
and H. Debray, on the physical and chemical properties 
of the above metaL They ted that the metal forms an 
oxide RaO,, thus differing from osmium. By fusing the 
pute metal with potash and saltpetre, then saturating the 
rutheniate thus formed with chlorine, and distilling in a 
current of the gas at about 8o° C, they obtain the tetra- 
oxide RuQ 4 in yellow crystals, which, when reduced, 
yields the pure metal The metal they obtained by puri- 
fication from its alloy with zinc, was found to have a 
density of 11*261 at o 0 . They also obtained a compound, 
RujKoOa, in black crystals, on saturating the rutheniate 
of potash with chlorine. For the analysis of ruthenium 
ores, the process they employ is based on the foregoing 
remarks. After the fusion «£ the ore with saltpetre and 
iiSSiih. tV whole mass is distilled with chlorine, the ex- 
cess ©f gas, together with the Ru 0 4 , being absorbed by 
solution of potash. The potash solution is then treated 
with alcohol which precipitates the ruthenium as oxide, 
and this is finally reduced to the metallic state with 
hydrogen. 

Aconitic A an in Cane Juice and Raw Sugar.— 
In a late number of the American Chemist an account is 
given by Dev Amo Behr of some experiments he has con- 
ducted on the above subject For examining the pro- 
perties of this acid he has found the so-called raelado a 
proper material, this subst a nce being merely cane juice 
bated down to a concentration such as allows the sugar 
to crystallise out, the mother liquor being then drawn off 
and used for the pr odu c ti on of the arid* The twites has 
analysed an add substance formed by decomposing its 
ammonia compound with sulphuric acid and extracting 
with ether, and assigns to it the composition C # H 6 0 *. He 
has also prepared silver, calcium, and ammonium salts of 
the add body, the per centage composition of these salts 
agreeing closely with the theoretical composition of the 
silver, calcium, apd ammonium aconitates. Although 
from the results of his analyses he has no doubt of the 
substance in question being aconitic acid, yet the melting 
point, 172*173° G, which he found was not in accordance 
with that generally given, via, 140° C. 0 ; the author there- 
fore prepared some pure acid which had a melting point 
of 108-169° C The acid formed from aconitine fused 
at 165° G It is difficult, however, to determine the melt- 
ing point as the add is decomposed in the process of 
melting. The author has found the melado to contain 
o 149 per cent of aconitic acid. The sweet waters 
from charcoal filters used in refining raw sugar contain it 
In an appreciable quantity, and some molasses sugars 
give a peculiarly opaque solution from which a sandy 
sediment is deposited, appearing under the microscope to 
consist of small rhombohedral crystals, and which, on 
a«aiysii, proved to be calcium aconite. The author thinks 
aconitic add to be a normal constituent of sugar, and that 
it is worthy of remark that the two plants yielding the 
most sugar— the beet-root and sugar-cane— also produce 


two adds standing so chemically near each other as 
dtric and aconitic acids, and which contain in their 
molecules the same number of carbon atoms as fruit’ 
sugar. 

Minerals containing Cglumbtum from New 
Localities in the United States.— Mr. J. L. Smith, 
of Louisville, has examined several; species of minerals 
containing cdumbium, and claims the restoration of this 
name for the metal instead of that of niobium, generally 
given to it in England and on the Continent. His reason 
for making this reclamation is that the name niobic acid 
was incorrectly given by H. Rose to one of the adds 
found by him in his researches on the coktmbite of Bode- 
mais, and subsequently proved by him to be identical 
with the columbic add originally discovered by Hatchett 
in 1801. The name niobic acid, however, given by Rose, 
has never been altered, and Mr. Smith thinks the original 
columbic acid should have been retained. In remarks on 
the chemical constitution of the minerals described by 
him, Mr. Smith thinks that the composition of the colum- 
bates, although appearing at first sight complex and 
irregular, becomes much simpler when due allowance is 
made for the intermixture of the different varieties with 
each other. CoKimbite, the best known of the minerals, 
can be well recognised as a simple columbate of iron and 
manganese ; microlite appears to be a columbate oflitne ; 
pyrochlore, a columbate of the cerium oxides and lime, 
but whether or not a neutral columbate remains to be 
investigated. Hatchetolite he considers as a neutral 
columbate of uranium and Mme, and samarskite a basic 
columbate of iron, uranium, and yttrium oxides. Yttro- 
tantalite and euxenite are basic columbates of yttrium 
and uranium, the first being anhydrous when pure, die 
second containing water. Fergusofiite is a hydrated 
basic columbate of yttria, and Roger site, a columbate still 
more basic. In arranging a general view of these minerals 
Mr. Smith does not take into account the constituents 
which exist in small quantities only. 

Coefficient of Capillarity for Certain 
Liquids. — M. Gueront,in the Comptes Rendus (lxxxiii 
1291) describes experiment* in which he finds that m any 
series of organic compouids the coefficient of capillarity 
decreases as the amount of carbon in the substance in- 
creases. He has examined three series of bodies, the 
fatty acids, the arid ethers of ethyhc alcohol, and the 
ethers formed by the union of acetic acid with the different 
fatty alco h ol s . In the series of fatty acids those members 
above propionic arid agree with the above statement, but 
the two lowest members, acetic and propionic adds, are 
exceptions ; this he thinks probably due to impurities ; the 
two series of ethers, however, agree perfectly with the law. 
From his observations it becomes evident that the coeffi- 
cient of capillarity of the ethers is higher than that of the 
alcohols or the acids from which they are formed, showing 
that the introduction of an organic radical into the alcohol 
molecule renders the body more fluid. On comparing the 
two series of ethers it was found that the isomeric ethers 
have nearly the same coefficient, but the adds isomeric 
with them are much lower. Thus valeric arid, which is 
isomeric with ethyl propionate and propyl acetate, has a 
coefficient only about one quarter that of these latter. 
The reason suggested for this difference is that in the two 
isomeric ethers atoms are grouped in a similar way, 
while in the isomeric adds the grouping is different. 


METEOROLOGICAL NOTES 

Sun-Spot Periods and Auroras from 1773 to 1827. 
— We have received a communication from Mr. Buchan 
inclosing the following table, showing the number of 
auroras observed by Mr. lames Hoy at, or in the vicinity 
of; Edinburgh, each year from 177 % to 1781, and at Gordon 
Castle, Banffshire, from 17B1 to 1827 
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Year. 

Scm-tpvi. 

Aurora*. 

Year. 

Sunspot*. | 

Aurora*. 

*773 

¥> 

5 

1801 

39 

2 

*774 

48 

5 

1802 

58 

2 

*775 

28 

1 

1803 

65 

6 

1770 

§ 

95 

3 

1804 

75 

5 

*777 

1778 

0 

6 

1805 

1806 

5 ° 

25 

2 

2 

*779 

90 

n 

1807 

*5 

1 

1780 

u 

6 

1S08 

7 

X 

1781 

2 

1809 

3 

1 

178a 

33 

3 

18 lO 

0 

0 

*783 

22 

2 

l8ll 

1 

0 

* 7?4 

5 

0 

1812 

5 

0 

21 

0 

1813 

*4 

0 

*7 

89 

10 

1S14 

20 

1 

1787 

*°S 

12 

1815 

35 

1 

1788 

I08 

9 

I8l6 

45 

1 

1789 

III 

22 

1817 

44 

3 

*790 

84 

4 

18(8 

34 

1 

* 79 * 

53 

6 

1819 

22 

5 

1792 

47 

1 

1820 

9 

3 

*793 

40 

2 

1821 

4 

1 

*794 

34 

1 

1822 

3 

0 

*795 

22 

1 

II23 

1 

1 

*790 


3 

1824 

7 

2 

*797 


1 

1825 

*7 

0 

1798 

4 

0 

.1826 

29 

0 

*799 

10 

1 

1827 

40 

1 

1800 

18 

0 





This table is of peculiar value with regard to the many 
questions at preseat under discussion in connection with 
sun-spots. 

Sun-Spots and the Prediction of the Weather 
of the Coming Season at Mauritius.— In the 
Monthly Notices, new series, No. 1, of the Meteorological 
Society of Mauritius (December 21, 1876), Mr. Meldrum 
gives a clear and interesting summary of his researches 
into the relations of sun-spots to several atmospheric 
phenomena. A valuable table appears on p. 14 setting 
forth the number of cyclones which have occurred in the 
Indian Ocean between the equator and 34 0 lat S. each 
year from 1856 to 1875, the totil distances traversed by 
these cyclones, the sums of their radii and areas, their 
duration in days, the sums of their total areas, and their 
relative areas. The well-known thoroughness with which 
the Meteorological Society of Mauritius has worked at 
the storms of the Indian Ocean ensures that the subject 
has been exhaustively treated. The period embraces two 
complete, or all but complete, sun-spot periods, the former 
beginning with 1856 and ending 1867, and the latter 
extending from 1867 to about the present time. The broad 
result is that the number of cyclones, the length and 
duration of their courses, and the extent of the earth's 
surface covered by them ail reach rite maximum in each 
«ttn-spot period during the years of maximum maculation, 
and fall to the minimum during the years of minimum 
maculation. The -peculiar value of these results lies in 
the fact that the portion of the earth's surface over which 
this investigation extends is, from its geographical posi- 
tion and what may be termed its meteorological homo- 
geneity, singularly well fitted to bring out prominently 
any connection that may qtist between the condition 
of the sun's surface and atmospheric phenomena. A 
drought commenced in Mauritius early in November, 
1876, and when the paper was read on December 21, Mr. 
Meldrum Ventured to express publicly his opinion that 
probably the drought would not break up till towards the 
end of January, and that it might last till the middle of 
February, adding that up to these dates the rainfall of the 
island would probably not exceed joper cent, of the mean 
fall. This opinion was an inference grounded on past 
observations, which show that former droughts have 
lasted from about three to three and a half months, and 


that these droughts have occurred In the years of minimum 
sun-spots, or at all events in years when the spots were 
far below the average, such as 1842, 1843, 185$, 1856, 
1864, 1866, and 1867, and that now we are near the 
minimum epoch of sun-spots. It was farther stated 
that the probability of rains being brought earlier by a 
cyclone was but slight, seeing that the season for cyclones 
is not till February or March, and that no cyclone what- 
ever visited Mauritius during 1853-56 and 1864-67, the 
years of minimum sun-spots. From the immense practi- 
cal importance of this application of the connection be- 
tween sun-spots and weather to the prediction of the 
character of the weather of the coming season, we shall 
look forward with the liveliest interest to a detailed state- 
ment of the weather which actually occurred in that part 
of the Indian Ocean from November to March last. 

Meteorology in South Australia.— The publi- 
cation of the meteorological observations made in this 
colony, which required to be discontinued in 1870 owing 
to the heavy pressure of official duties devolving on Mr. 
Charles Todd in connection with the construction and 
organisation of the Overland Telegraph, was resumed in 
an extended form in January, 1876, and we have now 
before us the first nine monthly issues, which bring the 
publication down to the end of September last The 
reports detail, with some care, the conditions under which 
the observations are taken, tne three or six daily obser- 
vations made, and full resumes of the monthly results. 
An extremely valuable part of the reports is the monthly 
table of the rainfall at upwards of eighty stations, as 
observed by the officers of the postal and telegraph 
departments, and a number of volunteer observers who 
have co-operated with Mr. Todd in observing the rainfall 
for many years. The stations are arranged in geographical 
order from north to south, commencing with Port Dar- 
win on the north coast, and along with the monthly 
amounts there are also given the averages of the month 
at all those places at which at least seven years' obser- 
vations have been made. Among the many points of 
interest offered by these tables are the torrential rains of 
the north coast in the first three months of the year, fre- 
quently rising to from ten to sixteen inches in the month, 
their rapid diminution on advancing inland to Barrow's 
Creek or Alice Springs, and the great diminution in 
April, and the rainless, or all but rainless character of 
the northern region from June to September, when the 
prevailing winds of Australia become decidedly con- 
tinental, or blow from the interior seawards. Since it 
would be impossible to over-estimate the importance ot 
barometrical and thermometrical observations from this 
extended network of stations in South Australia, we very 
earnestly hope that the Colony will soon take steps to 
obtain these observations and publish them in the interest 
of meteorology. 

Rainfall Observations in the East of France 
from 1763 TO 1870. — In the Bulletin Hebdomadaire of 
the Scientific Association of France, of the 10th instant, 
Prof. Raulin gives an interesting historical account of all 
the rainfall observations made during these 108 years 
anywhere in that section of France which is marked off 
by lines joining Givet on the Meuse, Lauterbourg on the 
Rhine, Belley near the Rhon, and Decize on the Loire, 
and which thus comprehends seven well-marked regions, 
viz., the plain of Alsace, the chain of the Vosges, the pla- 
teaux of Lorraine and Bourgogne, the plains of Cham- 
pagne and Bresse, and finally the chain of the Jura 
mountains. During the past three years Prof. Raulin has 
been engaged collecting all available materials for a mo- 
nograph on the rainfall of this part of Europe, which, 
judging from his great monographs of the rainfall of other 
sections of France and of the rainfall of Algeria, will 
doubtless take its place as a permanent contribution of 
very high value to meteorological science* 
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Iowa Weather Report.— We observe from a circular 
issued by Prof, Gustavus Henrichs to the volunteer ob- 
servers of Iowa (U.S.),that his report of the observa- 
tions made at the meteorological stations of that State 
during 1876 is to be published as an Appendix to the 
Report of the Iowa State Agricultural Society , and that 
as the monthly reports are published in fully twenty of 
the newspapers, the Weather Review will be discontinued. 
The Weather Report about to be published will embrace 
an account of the meteorological system now in full opera- 
tion over the State, and discussions of the rainfall, storms, 
and other phenomena, the normals which have been 
ascertained for different localities, and the detailed obser- 
vations made at the Central Weather Station. 


OUR ASTRONOMICAL COLUMN 

The Saturnian Satellite, Hyperion.— Prof. 
Asaph Hall, in Astrotu Nach ., No. 2,137, publishes an 
ephemeris of this faint object about the approaching op- 
position of Saturn, with the view to facilitate observations, 
especially near the conjunctions. He remarks that 
although the satellite was discovered (by Bond and 
Lassell) nearly thirty years since, the difficulty of observ- 
ing it has been so great that no satisfactory determination 
of its orbit has been practicable; most of the observations 
being made near the elongations, the position of the plane 
of the orbit is not accurately deducible therefrom, though 
it probably does not coincide with the plane of the ring, 
but appears to lie between those of Titan and Japetus. 
With the view to assist observation in the present year 
Prof. A. Hall has calculated elements from his observa- 
tions in 1875, which may be stated as follows : — Peri- 
satumium passage, 1875, August 24-0036 mean time at 
Washington ; distance of perisaturnium from the node 
40° o', eccentricity 0*125, semi-axis major 2i4"*22, period 
of revolution 21*3113 mean solar days. For the reason 
stated above it is supposed for this approximate orbit that 
its plane coincides with that of the ring, the node of which 
on the earth's equator is assumed to be in 126° 9"!, and 
its inclination thereto 7° 3'*8. From these data auxiliary 
quantities and an ephemeris for Washington midnight, 
August 1 -September 15, are added, and it is suggested 
that with the aid of the former comprising the interval 
June 1- December 28 a more accurate calculation may be 
made by Mr. Marth’s formula. 

Taking the solar parallax at 8"*86 Prof. A. Hall’s 
elements would give for the mean distance of Hyperion 
from the centre of Saturn 914,000. miles, distance in peri- 
satumium 800,000, in aposaturnium 1,028,000 miles. 

The first computation of the orbit of this satellite was 
by the late Prof. G, P. Bond, of Cambridge, U.S., from 
his distances observed between 1848, September 19, and 
January 12 following; his period of revolution is 21*18 
days, mean distance 214", eccentricity o‘i 15 ; the elements 
will be found , in the Proceedings of the^Vmcncan Academy 
of Arts and Sciences* 

The Triple-Star 7 Camelopardi.— T he third com- 

onent of this triple star was detected by Baron Dem- 

owski on September 28, 1864, having been overlooked by 
Struve at Dorpat, who measured A and B in 1831, his 
mean result being 1831*57, pos. 238*32°, dist. 25 647", 
The Galarate epoch for the new companion is (A C) 
1865*33 pos. 3o8°*83, dist. i"*24j. Baron Dembowski 
says the object was one of great difficulty for his refrac- 
tor principally on account of the sombre hue of the star 
C, which did not appear always of the same intensity ; 
referring to his observations at the epoch 1865*25, 
he remarks, tl Elle avait alors une couleur de cendre 
mouillde ; je n’ai jamais vue d’dtoile aussi sombre.* His 
magnitudes of C in 1864-5 vary from 7*0 to 9*0, while in 
the middle of November, 1865, he could not perceive the 
least trace of the star. Mr, Crossley measured A Bat the 
end of December, 1873, but has no reference to the third 


star. The object will be worth watching on the score of 
variability and the unusual duskiness noted by the 
Galarate observer. 

The Cape Astronomical Results for 1874.— Mr, 
Stone has just circulated his volume of observations made 
at the Royal Observatory, Cape of Good Hope, in 1874, 
being the thirteenth separate publication which has ema- 
nated from this important ana active astronomical estab- 
lishment since the year 1871, when Mr. Stone undertook 
its direction. We believe there is not a refinement in 
observing or computing which is not introduced into the 
Cape work, and the results have consequently a very high 
value, comparable with the best work of the kina pub- 
lished by the great European and American observatories, 
where attention is given to stellar astronomy. The volume 
for 1874 contains the mean positions of 1,246 stars, in- 
cluding all Lacaille*s stars of the Coelum Australe Stelli- 
ferum , which now fall between 155° and 165° of north 
polar distance, and some additional ones in the same 
zone. Lacaille’s stars between N.P.D. 145° and 155° were 
similarly observed in the course of the year 1875, and 
those between N.P.D. 135° and 145° in 1876, the reduc- 
tions to mean places for the former zone having been 
completed at the beginning of the present year. A com- 
plete determination of the accurate places of all Lacaille’s 
stars, founded on the Cape observations, is therefore in a 
very forward state. 

As an appendix to this volume of Cape Observations, 
Mr. Stone presents tables intended to facilitate the com- 
putation of star-constants, which appear likely to prove 
of very great service to the practical astronomer. By a 
slight modification of Bessel’s form for star- corrections he 
has been able to tabulate the quantities in a very con- 
venient and compendious manner, so that the whole com- 
putation occupies but a short time. Mr. Stone hopes that 
the use of these tables may render it unnecessary to give 
star-constants for every star contained in future cata- 
logues, the labour of forming which, and of insuring their 
accuracy is very great. It is probable, as he observes, 
that the use of star-constants in various catalogues has 
been in many cases extended beyond the time when they 
could be introduced with a due regard to the precision 
required in modern stellar astronomy, which will be 
obviated by the use of the tables in question. It is under- 
stood that Mr. Stone liberally offers to supply a copy of 
these tables to anyone who would find them of real service, 
and who will make application for them. A few remarks 
on the modus operandi with the tables are reserved for a 
future column. 


THE BRITISH ASSOCIA TION AT PL YMOUTH 

F EW towns in the United Kingdom have so much to 
interest alike the scientific and the general visitor 
as Plymouth ; and the meeting there of the members 
of the British Association in August next should prove 
alike pleasant and profitable. For the general visitor it 
will perhaps be enough that the Plymouth Hoe is one 
of the finest promenades in England, and that the land- 
scapes of the neighbourhood are at once most varied and 
most attractive. The mtu* of science will be able to enjoy 
all this and a good deal more. The zoologist may if he 
pleases revel in dredging expeditions in and off the Sound, 
which are sure to yield an ample reward. For the 
mechanician there are three of the most no able works of 
modem engineering skill to inspect — the Edaystone Light- 
house, the Plymouth Breakwater, and the Royal Albert 
Bridge, while the Government dockyards and factories at 
Devonport and Keyham, and the war vessels which stud 
the Hamoaze, will have a general as well as a special 
interest One of the most enjoyable excursions of the 
Exeter meeting was that to the Three Towns, on which 
occasion the Government establishments were visited and 
gunnery and torpedo practice, with all the latest electrical 
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arrangements! witnessed on board the Cambridge . The 
science of war has by no means stood still since then. 
The botany of the locality presents some peculiar features, 
and the algology is very rich. 

In the domain of natural science special interest how- 
ever attaches to the local geology. Plymouth rivals 
Torquay in its development of the great Devon limestone, 
which lines the northern borders of the twin estuaries of 
the Tamar and the Flynn, along which the Three Towns 
are built, and trending southward and eastward, occupies 
the northern shores of Cattewater, and after a break re- 
appears in mass at Yealmpton. The Hoe is limestone— 
a natural esplanade, an ancient plateau of denudation, 
with occasional alluvial deposits of sand and clay in 
pockets and fissures, remains of raised beaches, and a 
few ossiferous cavities. The limestone abounds in fossils, 
coralline in the more massive portions as a rule, but with 
areas crowded with molluscs of the ordinary Devonian 
type. Its chief pakeontological interest lies, however, in 
its bone caves. The ossiferous caverns of Oreston, a 
little village on the southern bank of Cattewater, which 
were discovered originally in the course of quarrying the 
stone for the breakwater, whilst other members of the 
series have been opened from time to time since, are well 
known by description at least to geologists. Those of 
Yealmpton have hardly attracted so much attention. The 
fauna differs in both series in some important particulars 
from that of Kent's Cavern, though including in each case 
the ordinary cavern carnivora. The whole literature of 
the Oreston and Yealmpton caverns will be found in the 
Transactions of the Devonshire Association, compiled by 
Mr. Pengelly. And if the paleontologist should then feel 
special interest in a locality which has yielded so much 
to his branch of science, the stratigraphical geologist will 
find some notable materials for the study of the “ still- 
vexed Devonian question" in the sections along the 
eastern shore of the Sound and elsewhere. The cliff sec- 
tion from Mount Batten, by Staddon Heights and Bovi- 
sand to the mouth of the Yealm/has been described by 
Sedgwick, Murchison, de la Beche, Phillips, Hoil, Pen- 
gelly, J ukes, and other eminent geologists, and interpreted 
very diversely, though the balance of opinion still remains 
that its shales and sandstones overlie the limestone. The 
contortions and plications are, however, in some parts 
very remarkable, and should be studied in situ . 

There is nothing very noteworthy in the immediate j 
mineralogy of Plymouth, but the mining districts of 
Cornwall and Devon, within easy reach, are the richest 
mineralogical field in the kingdom, and in the barrows 
circles, cromlechs, pounds, dolmens, and menhirion, 
still scattered in profusion over the wild flanks of 
Dartmoor, and along many a Cornish moorland, the 
anthropologist will find plenty to delight him. Upon 
the importance of the contributions of Kent’s Cavern j 
to the early history of man we need not dilate. The 
results of the explorations there, with the literature of 
the cavern, prepared by the indefatigable pen of Mr. 
Pengelly, will be found in the Devonshire Association 
Transactions . 

The Plymouth Institution, with which is amalgamated 
the Devon and Cornwall Natural History Society, and 
which fittingly took the initiative in proposing the invi- 
tation of the Association, is the centre of the scientific 
life and work of the neighbourhood. It is a society of 
some standing* for it was founded so far back as the year 
18:2, and its members have done much to elucidate 
science in its connections with the district, and to culti- 
vate literature and the fine arts. The natural history 
section of its museum is rich in local ichthyology, and 
fur in some other departments of its fauna. There are 
some very valuable antiquities; and the mineralogical 
and geological collections, though far from complete, are 
by no means wanting in interest. Bones from the 
ossiferous fissures on the Hoe, the caverns at Oreston 


and Yealmpton, and from Kent’s Hole; form a prominent 
feature of its palaeontology ; and there are a few specimens 
which have a special value in having been presented by 
the Rev. Richard Hennah, who first established the 
fossiliferous character of the Plymouth limestone. The 
Institution issues Transactions, and has published some 
valuable papers bearing alike on science and upon local 
history, topography, and literature, from the “Law of 
Electrical Accumulations," by Sir W. Snow Harris, 
F.R.S. ; to a paper ‘‘On the Letter K,” by R. F. 
Weymouth, D.Lit. It will be evident, therefore, that 
the institution has been doing good work. 

But now for some particulars concerning the local 
arrangements. These are in the hands of a large and 
influential executive committee, with sub- committees for 
the chief departments — finance, reception, sectional, ex- 
cursion, fine art, &c. The mayor is the chairman of the 
executive ; the secretaries being Messrs. W. Adams, W. 
Square, and H. Whiteford, while Mr. F. Hicks is the 
treasurer. 

In one respect, and that a most' important one, Ply- 
mouth will distance almost every town the Association 
has visited. We allude to the convenience of its sec- 
tional accommodation. The great hall of the Plymouth 
Guildhall, with its royal statues and magnificent historic 
windows, is the noblest hall in the whole south and west 
of England. Here the president will deliver his address 
and the evening meetings be held. In the law courts 
adjoining, and the spacious rooms of the municipal 
offices, some of the sections will be accommodated. 
Others will meet at the Mechanics' Institute, the Athen- 
aeum, and the Royal Hotel, the whole of which are 
within less than five minutes' walk of the Guildhall and 
each other. Since one or two of the other section rooms 
were decided on, it has been suggested that the sections 
to which they were appropriated may also be accommo- 
dated within the limits first indicated ; but whether that 
j be so or not, in the most remote case the most distantly 
I located sections will only be six or seven minutes' walk 
apart. The members of the Association will know how 
to appreciate this. 

Close by the Guildhall is St. Andrew's Hall ? a large 
building recently erected as a skafing rink. This will be 
utilised in connection with the Association for an exhibi- 
tion of the fine arts. Plymouth is the artistic centre of 
Devon and Cornwall, which have given birth to many 
famous painters, and the exhibition is intended to be 
specially representative of western art. The Queen is 
among the contributors, and leading residents throughout 
the two counties. Living artists will be well represented ; 
but the staple of the exhibition will consist of examples 
of Reynolds, Opie, Eastlake, Prout, with Haydon, North- 
cote, and other artists of note. With the exception of 
Opie, who was a Cornishman, and Reynolds, who was 
born at Plympton, four miles off, the artists hare named 
are Plymothians. 

Every effort is being made to get up an enjoyable and 
scientifically interesting series of excursions, It is perhaps 
rather a disadvantage m one way that the neighbourhood 
of Plymouth should be so beautiful, for therein lies a 
strong temptation to let fine scenery get the better of 
hard scfrnce. However, it so happens that there is very 
little difficulty in combining both. In 1841 there was but 
one excursion— to Tavistock and Wheal Friendship* This 
year there are six proposed — three for the Saturday and 
three for the Thursday following, in addition to which 
the Earl of Mount- Edgcumbe has most kindly consented 
to open his magnificent park on the Saturday to the 
members. The botanists will need no excuse for visiting 
Mount- Edgcumbe ; if the geologists do they may find it 
in the interesting intrusive rocks at Cawsand, referred to 
in De la Beebe's Report. One of the excursions pro- 
posed for Saturday is hy steamer to the breakwater, and 
Smeat era's famous work, the Eddystone Lighthouse# 
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winding up with a trip round the harbour/with its men-of- 
war, dockyards, forts, and factories. The Government 
establishments are always open to English folk. Our 
foreign friends who may desire to go over thenhwill have 
to provide themselves with a special order. There will 
be also a trip to Liskeard, for the Caradoc and Phoenix 
mines, and the famous Cheesewing. As mining is the 
special industry of Cornwall, and to a great extent of 
South Devon, it has been thought desirable to have two 
mining excursions— one on each day. South Caradoc is 
one of the richest copper mines in Cornwall ; Phoenix is 
a tin mine ; and both are admirably managed and excel- 
lently adapted to illustrate mining operations. The 
mineralogy of this district has some peculiar features. 
Phoenix has lately yielded the rare minerals chalcosiderite, 
andrewsite, and the beautiful turquoise-hued henwoodite. 
The third excursion will be to the Lee Moor China clay 
works. These are situated on the skirts of Dartmoor, not 
far from Plympton, are of immense size, and afford pro- 
bably the best illustration of this great industry, which 
Cornwall and Devon owe to the researches and ingenuity 
of Cook worthy, chemist and potter, manufacturer in the 
Plymouth china of the first true English (hard) porcelain. 
It is likely that this excursion will be taken up by the 
Plymouth Institution, and so arranged as to embrace a 
visit to Princetown, and its convict prison, and some of 
the fine prehistoric antiquities of Dartmoor ; if not there 
will probably be an extra excursion with this object given 
by the institution. 

Thursday will be a long day, and wholly given up to 
excursion pleasures. The mining excursion will be up 
the lovely river Tamar to Devon Great Consols, which 
communicates by a railway of its own to shipping quays 
at MorwcHham, in the close vicinity of the most pic- 
turesque scenery of the Tamar valley. On the way, by 
the kindness of the Countess Dowager and the Earl of 
Mount-Edgcumbe, the party will have an opportunity of 
inspecting Cotehele, one of the most perfect examples of 
a mediaeval mansion now extant. At Devon Consols— 
not long since the largest and richest copper mine in the 
land, which gave in dividends considerably over a million 
— not only are mining operations conducted on the most 
extensive scale, but there are enormous arsenic works, 
huge water-wheels, and many other objects of interest 
The other excursions arranged for the day are to Torquay 
and Penzance. The good people of Torquay intend to 
follow the capital precedent set in 1869, and to invite and 
entertain a number of guests. En route from Plymouth 
a steamer trip may be made down the lovely river Dart ; 
and at Torquay there are plenty of objects of interest. 
The Torquay Natural History Society has a well-stored 
museum ; Kent's Cavern is of course a museum in itself, 
with a very Cerberus of a curator in Mr, Pengellv ; and 
then there are the works of Mr. Froude, F.R.S., at Chelson 
Cross, where he conducts those delicate experiments for 
the Admiralty on the forms of ships and their properties 
of stability, and to which he intends to invite members of 
the Association who are specially interested in this branch 
of mechanical science. Steps are 2 we believe, being taken 
at Penzance to give the excursionists thither a hearty 
welcome* The museums of the Penzance Natural History 
Society and of the Royal Geological Society of Cornwall, 
the latter of which contains the best public mineralogical 
collection in the West of England will be thrown open 
to them, and excursions in all probability organised to 
the chief attractions of the neighbourhood. It is hoped 
to provide special railway facilities for those who may 
wish to visit other parts of the country— such as Tintagei 
or the Lizard, or the western mining district At Truro 
is the excellent museum of the Roysu Institution of Corn- 
wall, which will be open to visitors. 

The former meeting at Plymouth, of the Association, 
ras in 1841, with Dr. Whewell, as president, and was a 
very successful gathering. Six-and-thirty years are a long 


time, and it is remarkable that so many who took a pro- 
minent part on that occasion are yet with us. One of 
the vice-presidents still survives— the Earl of St. Ger- 
mans ; two of the local secretaries, Mr. R. W. Fox, F.R.S., 
and Mr. R. Taylor, F.G.S. ; a vice-president of the 
statistical section, the Earl Fortescue, then Viscount 
Ebrington ; Dr, Owen, F.R.S., vice-president for Zoology 
and Botany ; and Mr. Robert Hunt, F.R.S., then secre- 
tary of the section of Chemistry and Mineralogy, are still 
with us. There will not be wanting opportunity, there- 
fore, of comparing personal experiences in 1841 and 
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INDIAN RAINFALL AND SUNSPOTS 

/"%N May 24 Geo. Strachey read a paper before the Roval Society 
^ entitled “ On the alleged Correspondence of the Rainfall at 
Madras with the Sun-Spot Period, and on the True Criterion of 
Periodicity in a Series of Variable Quantities.” 

He stated that a paper had recently been printed by Dr. 
Hunter, the Director-General of Statistics to the Government of 
India, having for its object to show that the records of the rain- 
fall at Madras, for a period extending over sixty-four years, 
establish a cycle of rainfall at that place which has a marked 
coincidence with a corresponding cycle of sun-spots — the rainfall 
and sun-spots attaining a minimum in the eleventh, first, and 
second years, and a maximum in the fifth year. 

The Madras register extends over sixty-four years, beginning 
with 1813. The mean rainfall for the whole period is 48*5 
inches. The deviations from the mean vary from 30*1 inches in 
defect to 39 *9 inches in excess. The arithmetical mean of these 
deviations (disregarding the signs) is 12*4 inches. 

Dr. Hunter divides the sixty-four years’ observations into six 
cycles of eleven years, and calculates the arithmetical mean of 
the successive years of the whole series of cycles. The results 
are as follows : — 

"Year* of cycles of eleven years. 

1st. and. | 3rd. ; 4th. 5th. { 6th 7th. 8th. ; 9th. 4 oth. nth. 
Average „ , . ; 

difference j m. i m- , . , , , 

from the ! +o‘6 +0-7 +9 '8! -f 2 "4 4i’ 9!+$ , 8|44'4 -3*4 - n '5 +o‘7j -13'$ 
mean of ji 
64 years. J \ 

In the above calculation the first year of the cycle of eleven is 
1813, so that the average period of maximum sun-spots will be 
about the third or fourlh year of the cycle, and the period of 
minimum will be about the tenth or eleventh of the cycle. This 
table apparently indicates a period of maximum between the 
third and the seventh years, and of minimum between the eighth 
and the second years. 

But as the only signification of the arithmetical mean value of 
a series of observed quantities is that it is one above and below 
which there is an equal amount of deviation in the individual 
observations, the question whether or not the mean values thus 
obtained can be accepted as showing a definite law of variation 
from year to year in the cycle must be determined by examining 
the differences between thoae means and the individual observa- 
tions on which they are based. 

Treating the observations in this maimer, it appears that the 
mean difference of the individual observations from the means 
shown in the table amounts to 11*2 inches, and differs but 
little from the mean difference# the individual observations from 
the arithmetical mean of the whole series. In other words, 
the supposed law of variation obtained from the means of the 
six eleven -year cycles hardly gives a closer approximation to the 
actual observations than is got by taking the simple arithmetical 
mean as the most probable value for any year. 

In order to obtain a practical test of the probable physical 
reality of the cycle of eleven years, the author calculated a seties 
of mean values corresponding to those given in the table for a 
I series of cycles of five, six, seven, eight, nine, ten, twelve, and 
fourteen years. The mean differences between them means and 
the observed quantities are all within a very small fraction of one 
another, and of the mean obtained from the eleven-year cycle— 
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is short, one cycle is in this respect almost as good or as bad as 
another. 

Now, if in any series of quantities, such as the rainfall obser- 
vations at Madras, there be a law of periodicity, each observed 
quantity may be supposed to be compounded of a periodical and 
a non-periodical element If we take the sum of a large number 
of cycles, each of which coincides with the cycle of periodicity, 
the non-periodical elements will tend to be eliminated, and the 
means for the successive years of the cycle will indicate the 
periodical elements for the successive intervals. At the same 
time the differences of these means from the several original 
quantities from which they were obtained will be the several non- 
periodical elements. 

In proportion as the periodical elements are small or large in 
relation to the corresponding non -periodical elements, so the 
differences (obtained as above) will be inversely less or more 
different from the differences between the individual observations 
and the mean of the whole of them ; and if there be no periodi- 
city, the two sets of differences would, in a sufficiently long series, 
be identical. 

Hence it may be inferred that when the differences (taken as 
before) closely approximate in magnitude to the mean difference 
of the original observations from the arithmetical mean of all of 
them, the periodical elements in those observations must be cor- 
respondingly small ; and this applies manifestly to the eleven 
year-cycle and to the whole of the arbitrary cycles for which 
the differences were calculated. 

Further to test the reality of the periodicity, the author re- 
arranged the series of sixty-four years' observatio ns, in a purely 
arbitrary manner, in cycles of eleven years, by drawing the actual 
observations at random one after another, and setting them down 
in succession till the whole were exhausted. From three 
arbitrary cycles thus prepared, the differences averaged 109, 
11*2, and II’6 — results which again indicate that the actual 
sequence of the observed quantities of rain has no material effect 
on the mean differences, or any such tendency to a diminution in 
their numerical value, which is the necessary accompaniment of 
a true periodical element 

Moreover, the mere circumstance of any series of cyclical 
means showing a single maximum and single minimum gives no 
real indication of such a result being a truly periodical feature. 
It is obviously to argue in a circle, irst to assume a cycle on 
which to work, which shall give a single maximum and minimum, 
and then to infer that there is true periodicity because of the single 
maximum and minimum. The test of the periodicity is in truth 
to be sought altogether outside of/the particular values of the 
successive elements of the cyclical fneans. 

It is manifest that a complication of periodical elements may 
so mask one another as to prevent positive results being obtained 
by the examination of the means ind differences in the case before 
us. But the whole scope of the present argument is negative, 
and it leads to the conclusion {hat there is no proof of greater 
tendency to periodicity in the eleven-year means than in the 
original isolated observations. 

As the sun-spot period is not exactly a cycle of eleven years, 
the author examined the results obtained by a comparison of the 
observations corresponding to the know* periods of maximum j 
and minimum sun-spots, without reference to any special length 
of cycle. These results he also considered to be negative. 

A further test of the character of the conclusions was sought 
from the rainfall observations at Borqoay and Calcutta, which 
have been made for the greater parUof the period over which 
those at Madras extend. It is hatdty conceivable that there 
should be a coincidence with the /un-spot period, such as is 
supposed to have been found at Madras, based on any physical 
cause, which should not in some way be discernible in the rain- 
fall at Bombay and Calcutta. / 

The results thus got are also be^l to be entirely negative, and 
to indicate no concordance amonjjf the means of the several years 
of the cycle at the different placed. The Bombay and Calcutta 
observations, treated as those of Madras were, to ascertain the 
deviations of individual observations from the successive means 
of the cycle, give quite similar results. 

Although the special object of the communication was to deal 
with the alleged correspondence between the Madras rainfall 
and the sun-spot periods/ the author had also turned his 
attention to Mr. Mctdrumh speculations of a similar character* 
and had tested some of them in the manner explained. 

Among these were the Greenwich observations for fifty-five 
years, which will be found at p. 307 of vol xxi. of the Proceed* 
ings of the Royal Society, and the results got from them 


! were quite analogous to that obtained from dm Indian obser- 
vations. 

Further, to illustrate the argument on which the paper was based, 
the case was considered, in which a well-ascertained periodicity 
exists, as that of the diurnal barometric oscillation. The figures 
used were taken at random from an old Madras register, the 
intervals being made two-hourly, and the entries and She differ- 
ences of the observed barometric heights from the daily means in 
thousandths of an inch, so as to reduce the calculations. 

The figures being merely illustrative, the circumstance of their 
! n ? t exactly representing any physical phenomenon^was a matter 
of no significance. 

The treatment of these figures led to results very different from 
those got from the rainfall observations. The mean difference 
of all the supposed observations from the mean of all of them 
being thirty, the mean of the differences between the two-hourly 
means and the original figures was reduced to seven, indicating the 
distinct presence of a periodicity. 

Re-arranging the figures in an arbitrary cycle of ten periods 
instead of twelve, the mean of the differences which before was seven 
was increased to thirty, showing that with the total destruction of 
the periodicity the mean difference of the two-hourly means and 
the original figures was the same as the mean difference with the 
arithmetical mean of all of them. 

In conclusion, the author specially explained that he did not 
call in question the possible or actual occurrence of terrestrial 
phenomena corresponding to the sun-spot period, but only desired 
to point out that in the case of the rainfall observations under 
review the evidence was not sufficient to establish cither any 
periodicity or such a correspondence. 

In some remarks made subsequently the author pointed out 
how the comparison of the successive combination of the obser- 
vations, beginning with one cycle and then combining two, and 
so on, till tlie whole were umttd, supplied another way of treating 
the figures which showed that the successive means of the differ- 
ences between the mean rainfall for the combined cycles and the 
mean for the several years of the cycle when combined, followed 
the law that would hold good if there were no appreciable 
periodicity, that is to say, that this mean should gradually dimi- 
nish in a ratio inverse to the square root of the number of cycles 
combined. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— Prof. Humphry has been appointed to repre- 
sent the University at the 400th anniversary ol the University of 
Upsala in September next. 

Prof. Adams’ report to the observatory syndicate for the year 
from May, 1876, to May, 1877, does not contain anything of un- 
usual interest. The year has been exceptionally favourable for 
astronomical observations, and 3,618 observations were made 
with the Transit circle. All the publications of the observatory 
are well forward, and the general work has been carried on 
smoothly and efficiently. ' 

The following awards have been made for proficiency in 
natural science at St. John’s College : — To F. T. S. Houghton, 
a foundation scholarship, the Wright’s Prize, and augmentation 
of exhibition to 100/. for the past year. To Marr, Slater, F. J. 
Allen, Stewart, augmentations of exhibitions. 

London.-— A public meeting in support of the London School 
of Medicine for Women was held the other day at St. George’s 
Had, the especial object being to raise 5,000/., with a view of 
enabling the Executive Council to carry out an arrangement with 
the authorities of the Royal Free Hospital, under which students 
from the school were to receive clinical instruction, Mr. Cowper- 
Temple, M.P., Mr*. Garrett- Anderson, and Mrs. Westlake were 
amongst the speakers. 2,600/. have already been subscribed. 

The Senate of the London University have decided by a 
majority of five not to postpone giving medical degrees to 
women till all the other faculties were open to them. 

Manchester.— O n Friday last the scholarships and prizes 
gained during the session by students in the Faculties of Arts, 
Science, and Law were distributed at the Owens College. The 
Daiton Senior Mathematical $<toxdM**hip wm gamed by J, P. 
Whitney ; the Dahon Junior Mathematical Scholarship by J. D. 
Pennington ; the Dalton Chemical Scholarship by J. K, Crow ; 
the Platt Physiological Scholarship by U Uxmtih. Mr. Crow 
presented a research upon the “ Hypovanadous Compounds, 
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md Mr. Lannuth a research upon the u Physiological Action 
of certain Vanadium Compounds.” The number of students in 
the various departments of the College during the session just 
dosed has been— Arts, Science, and Law, 415 ; Medicine, 175 i 
1 Evening Classes, 900 $ malting a total— allowing for double 
entrim— of 1.4*0. being an increase of seventy on the number 
registered during the sSsion of 1875-76. 

Leeds.— -On Saturday the prizes and certificates awarded to 
the students at the termination of the third session of the York- 
shire College of Science were distributed by Lord Frederick C. 
Cavendish, the President of the College. Thoroughly gratifying < 
reports of progress were made by all the professors. Not only 1 
has a site been obtained for the erection of permanent buildings, 
but an architect has been appointed to prepare plans and 
superintend the erection of the buildings. The first step has 
been taken to provide what we have all along advocated, a com- 
plete curriculum in literature as well as in science, by the j 
appointment of Mr. Marshall as classical professor, and it is 
hoped that in a very short time a professor of modem literature 
will also be added to the staff. Liberal contributions have 
already been made towards the great expenses required to start 
the institution, and the University Extension Committee have 
handed over the whole of the funds of which they had been 
made administrators in connection with Leeds. Still to attain 
anything like efficiency the sum already obtained must be 
doubled It is the people of Yorkshire who will mainly benefit 
by this new institution, and we hope it will not be difficult 
to convince them that it is both their interest and their duty to 
provide the greater portion of the funds required. 

Durham. — At a recent Convocation the following degrees 
and licences were conferred in connection with the University : — 
B.Sc. : John Thomas Dunn, Mather Scholar. Associates in 
Physical Science : Edwin Cooke, John Richard Hutchinson 
Williamson. 

Paris. — The reconstruction of Charlemagne College, one of 
the most celebrated national colleges in Paris, has just been 
finished. The fitting-up of the buildings has begun, and they j 
will be ready by October next. This college was established 
after the Revolution in the Hotel d’Anville, rue St. Antoiue, 
which had been purchased from Anne de Montmorency by the 
Cardinal of Bourbon, and bequeathed by him to the Jesuits, then 
in hostility with the University. 

A large number of houses having been pulled down in the 
Quartier Latin to make room for the Boulevard St. Germain, the 
works for the enlargement of the School of Medicine have been 
begun, and will be completed before the Exhibition. The 
expense will be 2,838,0006-. 


NOTES 

The varied and cultured tastes of the Emperor of Brazil are 
unusual even among private individuals, and probably without a 
parallel among his own limited class; his activity and eagerness 
for knowledge are astonishing. While in Paris, as we stated at 
the time, he was present at almost every scientific meeting of any 
importance, and in London this interest in science manifests 
itself quite as strongly. He has attended every meeting of the j 
Royal Society since his arrival, was present at Mr. A. R. J 
Wallace’s lecture, carefully inspected the Science School at 
South Kensington, called the other day on Mr. Crookes, visited j 
Dr. Siemens on Tuesday and Mr. Spottiswoode on Wednesday, 
and indeed has conversed with almost every man of science in 
London who has been doing any original work during the past 
few years. These visits are not mere formalities, for the j 
Emperor is not satisfied until he masters whatever new research j 
is submitted to him. On Tuesday he Was made an honorary ; 
member of the Anthropological Institute and of the Royal His- j 
torical Society. Were the Emperor to stay hete for some time 1 
we believe his presence would have a distinct influence on the 
pubHe recognition of science ; and if there were any one in this i 
country in a similar station who took an equally real interest in j 
science, we believe it would be all the better. 1 

Under the auspices of the Sanitary Institute, Dr. Richardson, 
JT.E.S., will deliver a lecture at the Royal Institution, Albe- 


marle Street, an Thursday next, at 4 p.m., “ On the Future of 
Sanitary Science in relation, to Political, Medical, and Social 
Progress. " Wc hope to give a verbatim report of this lecture in 
next week’s number. 

The last meeting of the, Royal Society previous to the recess 
was held last Thursday. 

We regret to see that PoggendorfTs name has been entirely 
suppressed in the title-page of the new volume of the Annalen , 
The journal now edited by Borchardt still bears Crelle’s name, 
and our Philosophical Magazine still keeps the names of Tillocb, 
Nicholson, and Thomson on its title-page. A similar allusion 
to the man who has made the Annalen what they are, would 
have been a better tribute to his memory than the short account 
of his life which closes what we must now call the last volume of 
Poggendorffs Annalen . 

The twenty-sixth meeting oi the American Association for 
the Advancement of Science will be held at Nashville, Tennes- 
see, commencing August 29, 1877. The president at this meet- 
ing will be Prof. Simon Newcomb ; the permanent secretary is 
Prof. F. W. Putnam. 

The Geologists’ Association have arranged for an excursion 
into Derbyshire on Monday, July 23 and five following days, 
under the direction of the Rev. J. M. Mello, Prof. Boyd Dawkins, 
and Mr. Rooke Pennington. 

The Select Committee to which the Ancient Monuments’ Bill 
was referred met on Monday, when Sir Johu Lubbock was 
chosen chairman. The Committee meets again on Monday next, 
when evidence will be taken . 

At the meeting of the Royal Geographical Society on Mon- 
day, the last of the three lectures on scientific geography arranged 
for this session was given by Mr. A. R. Wallace, “ On the 
Comparative Antiquity of the Continents.” The object of the 
lecture was to establish the comparative antiquity of continents 
by an examination of the living and extinct animals found in each, 
and the lecturer came to tie general conclusion that the main 
divisions of the earth had been nearly the same from the earliest 
period. The Emperor of Brazil was present during the lecture. 

In our report of the Anniversary Meeting of the Geographical 
Society it was stated that the Society contemplated organising 
an African Exploration Fund. The Society, it is known, has 
taken no share in the International African Association founded 
by the King of the Belgians ; while doing everything to forward 
the views of that association, it seems to be of opinion that 
England ought to carry out African exploration independently. 
The Prince of Wales has become patron of the African Fund, 
and a special committee has been appointed, with the president 
of the society as chairman, the society having given a special 
donation of $ool, A map accompanying the programme of 
the scheme shows how large an area has been explored 
by British travellers, and several routes in Eastern Africa 
are suggested for exploration or careful examination. A 
comparison has been made of the length of each journey 
in Africa in a few recent instances, with the cost of 
making it. It appears that the total expense of despatching a 
well-equipped exploratory expedition from England may be 
roughly reckoned at the rate oi 1/, ior. for each geographical 
mile of country travelled over in Africa, supposing the expedition 
to return to the place whence it set out. In through journeys 
the rate is in many cases nearly twice os great. The aggregate 
length of the seven specified routes is about 7,700 geographical 
miles ; consequently, the total cost of the proposed explorations, 
at the above rate, would amount to about 11,550/. No doubt 
many besides fellows of the society will be willing to help forward 
this new scheme. In connection with this we may here state 
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that the International African Commission has concluded its 
labours. It has decided that the organisation of stations in Africa 
belongs to the Executive Committee. The principal object of 
these stations will be the suppression of the slave trade. It has 
also been decided that an expedition shall leave Zanzibar in the 
direction of Lake Tanganyika. The King of the Belgians has 
t>een re-elected president of the Commission. 

Triibner, of Strassburg, publishes this month the first number 
of a new ZeitschHft fur physwltgischc Cherniy edited by Prof, 
Hoppe-Seyler, of Strassburg and other eminent German chemists. 
The purpose of the journal is to keep together such original 
papers in physiological chemistry as are now scattered over various 
chemical, physiological, and medical journals. The new Zeit- 
sekrijt will be published every two months. 

It is stated that in a field near Cologne the Colorado potato 
beetle has been found in every stage of development. 

In connection with the agitation in favour of planting the 
streets and squares of Manchester with trees, and protecting the 
suburban vegetation, which is being carried on by the Field 
Naturalists and Archaeologists* Society of that city, u paper by 
Mr. R. H. Alcock, F.LS., containing some curious informa- 
tion, was read at the last meeting of the Society, Mr. Alcock 
has experimented for the last twenty-five year? in plantingtrees in 
the vicinity of his mill, situated in Bury, a smoky manufacturing 
town, a few miles from Manchester, lie finds that the plane 
( Platanus orientalis) % which is so successful in London, will not 
grow at all in Lancashire smoke even with careful culture. But 
on the other hand he has been very successful with the beech, 
sycamore, birch, wych elm, and Turkey dak. The lime, how- 
ever, is the tree chiefly recommended : indeed, Mr. Alcock says of 
it that he is absolutely certain it will grow well in the Manchester 
thoroughfares if properly planted. If fhe Manchester people 
are enabled to walk unier den Linden , they will have reason to 
thank the Society which is making such commendable efforts to 
solve the problem in question. 

It is just 140 years since the National Library of Paris was 
made public. The area of the buiUing has been enlarged more 
than twenty times since that, and abcheme is now being planned 
for isolating the building from every other hou?e. 

An important French work hasjust appeared at Geneva — “ Le 
Massif du Mont Blanc. &ude sur sa Constitution geodesique et I 
gcologique, sur ses Transformations et sur l’etat ancien et mo- 
derae de ses Glaciers,** by E. Vioflet Le Due, with 112 illus- 
trations, and a map on the scale of 1 : 40,000. The work is the 
result of seven years* exploration, during which the author has 
set himself to map and describe with all possible accuracy, the 
characters of the rocks and of the soil, the successive beds of 
glaciers, the positions of moraines, the forms of the ednes de 
dejection, as well as the general aspect /of this ’great upheaval. 
The map, based on the former maps ft Capt. Mieulet, on the 
well-known relief of Mont Blanc constructed by Bardin, on the 
surveys of Forbes, on the work of Alph. Favre, and on careful 
surveys by the author himself, is u/deed a remarkable work, 
scientifically and artistically. Aftcj many attempts the author 
has given up the idea of representing the relief by level curvet, 
and has returned to [the old graphic system under a light cor- 
responding to that of the sun ybout 10 o’clock on a summer 
morning. In this way the reli/f of the locality is so perfectly 
represented on the map as rtklly to deceive the eye. The 
geological description deserve/the attention of all geologists. 

Mr. E, G. Ravbnstein^.R.G.S., read an elaborate paper 
at the Statistical Society oi^Tnesday evening last week, on the 
populations of Russia and Turkey. The former of these Empires 
has £4, 584,482 inhabitants, the latter only 25,986,868, or, hi* 
clqding Egypt, Tripoli, and Tonis, 43,408,90a The population 


of Roumania is 4,850,000, of Servia 1,352,50a The population 
of Russia Increases at the rate of r 1 per cent, per annum, the 
increase amongst the Jews being at least double what it is 
amongst the Christians. With respect to Turkey there exist no 
data for calculating the increase, though it is most probable that 
the dominant race does not increase at all, a fact accounted for 
by vicious practices, and by the sacrifices demanded from it for 
the defence of the empire. Some curious facts were commented 
with respect to the proportions between males and females. 
Throughout Asiatic Russia and in a considerable portion of 
European Russia the male sex preponderates. The same fact 
has been noted in Roumania, in Greece, and in other parts of 
Europe. The author thus summed up the results of his investi- 
gations In the Russian Empire there are 100 Russians to 
every 50 members of other nationalities, and 100 Christians to 
every 16 Mohammedans and Pagans. In Tnrkey, on the other 
hand, 100 Turks have opposed to them 197 members of other 
nations and 100 Mohammedans, 47 Christians. 

Mr. Stanford has just published sheet No. 1 of a large- 
scale map of the seat of war in Europe. It exhibits with great 
minuteness the region on both sides of the Danube where ope- 
rations are being at present carried on, and extends southwards 
as far as the latitude of Philipopolis. It is admirably executed, 
and will enable a reader to follow the movements of the belli- 
gerents with complete satisfaction. Mr. Stanford also publishes 
a bird’s-eye view, by Maclure and Macdonald, of the seat of 
war in Asia and Europe from Kurdistan, much better executed 
than the generality of similar maps. 

Further details appear in the American papers of the recent 
destructive earthquake and wave on the west coast of South 
America. A Lima correspondent states that at about 8 30 on 
the night of May 9, a severe earthquake shock, lasting from four 
to five minutes, moved the entire southern coast, even reaching 
down as far as Antofagasta. The first shock was succeeded by 
several others of less intensity, and the sea, receding from the 
shore, seemed to concentrate its strength for the fearful and 
repeated attacks it made upon the land. It left Callao and pro- 
ceeded southward. At Mollendo the railway was torn up by the sea 
fora distance of 300 feet, since repaired ; and a violent hurricane 
afterwards set in from the south, preventing the approach of 
all vessels, and unroofing the houses of the town. At Arica 
the shocks were very numerous, and caused immense [damage in 
the town, the people flying to the Morro for safety. The sea 
was suddenly perceived to recede from the beach, and la wave 
from ten feet to fifteen feet in height rolled in upon the shore, 
carrying before it all that it met. Eight times was repeated this 
assault of the ocean. Iquique is in ruins. The movement was 
experienced there at the same time, and with the same force. 
Its duration was exactly four minutes and twenty seconds. It 
proceeded from the south-east, directly from the direction of the 
Ilaga. The town of Tarapatt, twenty-five leagues inland, and 
the villages of Rica, Matella, and Canchones were more or less 
damaged. The shock of earthquake was especially severe at 
Chanavaya. In some spots the earth opened in crevices of 
fifteen metres in depth, and the whole surface of the ground was 
changed. At least 200 persons were killed. At Antofagasta 
the atmosphere was illuminated by a red glare, supposed to 
proceed from the volcano of San Pedro de Atacama, a few 
leagues in the interior. The sea completely swept thebusinesa 
portion of the town during four hours. At Huanttlion the wave 
which succeeded the earthquake was nearly sixty feet in height. 
Mexillanes was visited by a tidal-wave sixty-five feet in 
height. Two-thirds of the town were Completely obliterated 
In connection with the so-called •* Tidal Wave” of the 
Pacific, Mr. Manley Hopkins writes to yesterday’s Times 
About the 1st of May last the great crater of KUauea, on the 




flank of Mauna-Loa, had become active. On the 4^ rather 
severe shocks of earthquake were felt at the Volcano House. 
At 3 am. that day a jet of lava was thrown up to the height of 
about 100 feet, and afterwards other jets, to the number of fifty, 
perhaps, were in operation. Subsequently jets of steam issued 
along the line formed by a fissure four miles in length, down 
the mountain side. On the 5th, an observing party finding the 
disturbance lessened, descended into the vast crater. On the 
plain which forms the floor of the crater a mamelon had been 
thrown up 1,400 feet in diameter and 700 feet in height. Fire 
and scoria spouted up in various places, Pele’s hair, vitreous 
filaments formed in the volcano, abounded. Things returned to 
a quiescent state. Between 4 and 5 a,m. of the 10th an oscil- 
lation of the sea was observed at Hilo, on the east coast of the 
great southern island of Hawaii. At a quarter before 5 the 
great “earthquake wave” struck the village. The greatest 
difference between the crest and the trough of the wave was 
here, and it measured 36 feel. On the opposite side of the 
island, in Kealakekua Bay, where Cook died, the measurement 
was 30 ieet. In other localities the difference varied down to 
3 feet The regurgitations of the sea were violent and complex, 
and continued through the day. The great wave seems to have 
struck all the islands at the same time without reference to por- 
tion. The height of the waves was nowhere so great as at 
Hilo. In 1868 a great earthquake wave destroyed Arequipa 
and Arica ; 30,000 lives were lost at that time. Allowing 
five hours for the difference of longitude between those ill-fated 
towns and Honolulu, and supposing j that the centre of the 
seismic action was rightly placed, the wave on that occasion, 
1868, was calculated to have travelled the 5,000 miles between 
Arica and Honolulu in twelve hours, or at the rate of 446 miles 
an hour. 

The shock of an earthquake visited the district between Aix 
la-Chapelle and Cologne at about 9 a.m. on Sunday. The 
movement was from south-west to notth-east, and lasted from 
three to fifteen seconds. The vibration resembled that caused 
by a heavy goods train. The Cologne Gazette remarks that the 
last earthquake in the Rhine dirtrict occurred on November 17, 
1868, two days after a considerable eruption from Vesuvius had 
commenced 


from the North-west Himalayas, presented by Mr. John Ditmas; 
an Imperial Eagle (Aquila imperialist European, a Barrabaod* 
Parrakeet (Polytelis barrabandi) from New South Wales, depo- 
sited ; seven Spotted- billed Ducks (Anas pmcilorhyncka\ seven 
Chilian Pintails (Dafila spinicauda), eight Summer Ducks ( Aix 
;ponsa), two Bronze-winged Pigeons (Phaps chalcopUtd ), a 
Geoffrey’s Dove (Peris tera geoffroti), bred in the Gardens; a 
Hippopotamus (Hippopotamus amphibius) t bom in Holland, 
purchased. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 31. — “The Physical Properties of 
Homologues and Isomers,” by Frederick D. Brown, B.Sc. 

When we attempt to compare the physical properties of a 
series of compounds presenting very similar chemical properties, 
we find, that although our knowledge regarding one or two 
members of the series is tolerably complete, it is very restricted 
concerning the others. 

Among the alcohols of the C n H 4n + 1 OH series, for example, 
there are two — methyl and ethyl alcohols —with whose physical 
properties we are well acquainted, bat when we pass to the other 
members of this series we find, that with the exception of nume- 
rous determinations of density and boiling-point, experiments 
have been limited td the measurements expansion which have 
been carried out by Kopp, Pierre and P'achot, and others. 

In order to supply this want, I have undertaken a series of 
experiments, the nrsi of which are here noticed. 

The density, expansion, and vapour-tension of propyl and 
isopropyl iodides have been measured with the greatest care ; 
the chief difficulty to be overcome being the impurity of the 
liquids themselves, more than a kilogramme of each was specially 
prepared and dried by means of phosphoric anhydride ; it was 
then submitted to fractional distillation, about 500 grammes of 
perfectly pure iodide beiag thus obtained ; this was again dis- 
tilled and collected in about four portions, each of which formed 
the subject of a series of experiments. The results obtained with 
all these portions agreed most satisfactorily, showing .that when 
the substance is prepared with care, the error due to impurity is 
well nigh obviated. 

The following table gives the results in such a form as to show 
that when the tension* of the saturated vapours of both iodides 
are equal, the densities and consequently the molecular volumes 
are unequal. 


At a recent meeting of the Christchurch (N.Z.) Philosophical 
Institution, Dr. Haast gave an account of the discovery of 
remarkable ancient rock paintings in the Weka Pass Ranges. 
Some of them are fifteen feet long ; they represent animals of 
foreign countries, weapons and dresses of semi-civilised people ; 
underneath are characters like those of the Tamil language, and 
those on the ancient hill found in the North Island. 

The great Moscow Polytechnic Museum was opened on June 12 
by an extraordinary meeting of the Society of Friends of Natural 
Science. 

The Irkutsk newspaper Siberia announces* that on April 28, 1 
at 9.30 A.M., an earthquake was felt at Irkutsk. The shock was 
veiy ihort and rather strong. 

The second fascicule of the sixth volume of the Memoirs 
the Kazan Society of Naturalists contains the annual report 01 
the Society. The most important work done by the Society 
was a geological exploration of the permian and carboniferous 
deposits along the banks of the Volga* between Stavropol and 
Syzran, by M. Stuckenberg, and of the banks of the Kama 
the Vyatka government, by M. Zaytseffi 

The additions to the Zoological Society’s Gardens during the 
W«f WC !!L incl<ld<5 * Patas Monke y (Cereopit/ucus ruber) from 
Ptesenttd b y Mr ‘ Poulfon j . Yellow 

Me ^ }PwS?!' ku ta6 ° UiH) ft0m We “ P«*M«d V 
Mr. H. E. Weltei, . « Purple Kuleege {Euplocamtu konfieM) 
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It will be seen that this is hi contradiction to Kopp’s law, but 
that it is in accordance with fee modern dynamical hypotheses 
on the constitution of matter, Slice the instability of the secondary 
iodide may be due to the greater vis viva of it* molecules, which 
in turn would cause an increase of the mean distance between 
the molecules. 

I may here mention that I have made a very complete 
series of experiments on the vapaur-tenrion of normal propyl 
alcohol. The curve representing these observations intersects that 
which expresses the tensions of normal propyl iodide, so that 
whereas at 760 millims. the iodide boils at 102**5 and the alcohol 
at 07°*3, at 370 millims. they boil at the same temperature, vix«, 
79 *5, and at 120 millims. the boiling-point of the iodide is only 
49 ** 5 , Whilst that of the alcohol is 56°. 

This fact, which probably arises from the much greater latent 
heat of propyl alcohol, obvious)* renders useless all attempts to 
derive the boiling-points from the Constitution of chemical com- 
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pounds, so long as the boiling-points at the ordinary pressure of 
the atmoaphere mlone am takas into account. ' 

Mathematical Society, June 14.— Lord Rayleigh, F.R.S., 
president, in the chair. — Prof. Crofton, F.R.S., proved some 
geometrical theorems relating to mean values. These theorems 
were chiefly interesting as examples of the employment of the 
theory of probability to establish mathematical results ; they 
were of a kindred nature with theorems given in the Phil, 
Trans. y 1868, p, 185, and in Williamson's “Integral Calculus,” 
second edition, p. 329. Mr. Merrifield made a few remarks on 
the communication. — Prof. Clifford, F.R.S., read a paper on the 
canonical form and dissection of a Riemann’s surface. The object 
of the paper is to assist students of the theory of complex 
inactions by proving the chief propositions about Riemann’s 
surfaces in a concise and elementary manner. To this end 
certain results of Puiseux’s were assumed at the outset. Prof. 
Smith in making remarks on the paper expressed his in* 
debtedness to the author in having cleared up a difficulty which 
presents itself in Luroth’s paper on the subject — Prof. H. J. S. 
Smith, F.R.S., gave a short account of a further communication 
upon Eiscnsteurs theorem, — Mr. Tucker communicated a paper 
by Mr. J. C. Malet entitled, “ Proof that every Algebraic Equa- 
tion has a Root.” — The Society's next meeting will be held 
on the second Thursday in November. 

Royal Astronomical Society, June 8.— Dr. Huggins, 
F.R. S. # in the chair. — Some tables for facilitating the com puts* 
tion of star constants Were presented by Mr. Stone. —Mr. Marth 
explained diagrams remmag to conjunctions of Saturn and Mars 
between July and November next — being a triple conjunction. — 
Dr. Royston Pigott described a method of collimating reversible 
instruments by which the error could easily he determined within 
2*. Mr. Donkin intimated that he would be greatly disappointed 
to find his collimation o"'25 out— Mr. dill recounted some of 
the troubles that beset people who go after parallax, and de- 
scribed some methods of getting rid of systematic errors. — The 
president in the name of the meeting sail (i Good-bye ” to Mr. 
Gill on the eve of his departure for the/island of Ascension. — 
Atpy.M. the proceedings were stopped try the president to leave 
tiipe for the special meeting called to consider a proposed altera- 
iion in the bye-laws. / 

Paris 

Academy of Sciences, June Peligot in the chair.— 

The following papers were read : — Qn the notation of Berzelius, 
by M. BertheJot.— Some observations on the mechanism of 
chemical reactions, by M. Berthe)ot The new facts observed . 
relate to direct oxidation of haloid salts, and of sulphurous and 
arsenious acids. — On the order of appearance of the first vessels 
in the aerial organs of some Brimula, by M. TrecuL — On the 
crystalline form and the optical properties of proto -iodide of 
mercury, by M. Dos Cloizeavx. The ciystals generally occur in 
the form of thin, flexible, weakly dichrbic plates, of the quad- 
ratic system, but liable to be mistaken for a clinorhombic com- 
bination. Across the planes of cleavage they give strong double 
refraction, with positive axis. The wilt is completely isomor- 
phoas with calomel (or the protochloride) ; and it is imperfectly 
so with red bi-iodide of mercury, which, however, has a negative 
axis. M. Berthelot, in view of such facts, remarked on the 
uncertainty they throw on the employment of isomorphism 
as a method for determining the number of atoms con- 
tained in a compound, and consequently the absolute value of 
the atomic weights. — Reply to the observations of M. M ouches, 
by M. Villarceau.— -On M. ViUarcfiu’s Nouveau Nai’igatmty 
by M. Moucher. — On the interior of the Algerian Sahara, 
by M. Fave. The slope at the bonders of the lake, he points 
out, wouM be very pronounced,— Theory for finding the number 
Of variants and contravariants of riven order and degree linearly 
independent of any system of simultaneous forms containing any 
number of variables ( continued!, by Mr. Sylvester.— On the 
present state of the solar atmosphere ; letter from T. Seccbi. 
In presenting a risukl of tbcijpots and protuberances of 187$, 
he gives hh reasons fbr thinking the sun in a state of relative 
(not absolute calm. M. t antera’* tfcrt them is rather a 

tendency to speedy dis§deno» of spots than a state of (even 
relative) calm, implies. idea that spots can 

be maintained for tong yRho# (he contfcuance of eruption, 
tfcehr short duration indicates a short rime of erupt ion, therefore 
weak solar activity. Spots coOddue because Urn dissolved 
matter' ir erupted matter, • We have no 

pro4 rith#, that diwolutiem is move itjffiM:#* perioda ef 


[?me 28, 1877 


minimiun. There are now signs of re-awakening activity. —On 
electro- magnets with randies of iron, by M. Du Moncel. He is 
led to study these again by experiments of M. FrtdMatt and M. 
jabiochkoS. The lateral action of the magnetising currents on 
the randies is limited, he thinks, to a simple dynamical reaction 
between parallel currents* which may, with very strong currents, 
make plate 1 of iron adhere strongly to the cheeks of the spiral, 
but which does not develop exteriorly on these plates well-marked 
magnetic polarities. This latter only occurs where the plates are 
so small that the spirals act on (hem by enveloping them like a 
core. — On the use of sulpho- carbonates and sulphide of carbon 
in treatment of the vine, by M. Mar^t. — On a temporary affec- 
tion of sight, by M, Pierre. Reading, one day, after having had 
brain fever, a glased volume, he found the characters apparently 
more distant than the paper (about 4 mm . ) ; and the exercise 
was very fatiguing. In the next eight or ten days the characters 
seemed gradually to come nearer to the surface. —Historical 
remarks on the theory of motion of one or several constant or 
variable forms in an incompressible fluid, &c. (continued), by M. 
Bjerknes. — Determination of groups formed of a finite number 
of linear substitutions, by M. Jordan. — On the metallic solar 
eruptions Observed at Merino from 1871 till April, 1877, by M. 
Tacchini. In 1871 the rone of eruptions was confined between 
+ 7o°and —40°; in 1876 it extended only between aero and 
— 21° ; and in the first four months of 1877 there has only 
been one very small eruption. — On a new general method of 
synthesis of hydrocarbons, acetones, &c.» by MM. Friedel and 
Crafts. — Reducing action of phosphorus on sulphate of copper ; 
phosphides of copper, by M. Sidot.— Chemical researches on 
crystallised carbon ite of lead formed on objects found at Pompeii, 
by M. de Luca. — Observations on some xanthates ; separation 
of cobalt and nickel, by M. Phipson, — Researches on tetra- 
chloride of carbon and its employment as an anaesthetic, by M . 
Morel. He was led to this application of it by the similarity of 
its formula (C t Cl 4 ) to that of chloroform (C a HCl s ). It is found 
a perfect anesthetic and more powerful than chloroform, but 
quite capable of being regulated- The psriods of insensibility 
and collapse are identical with those of chloroform ; that of ex- 
citation is more pronounced. A mode of preparing the substance 
is described. — Observation of a bolide at Clermont-Ferrand on 
June 14, 1877, by M. Grerey, The head was about five to six 
minutes apparent diameter ; the light was bright and flashing, 
with slight reddish and bluish gleams. No sound was perceived. 
—On a solar halo, by M. Vinot, 
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THE CAXTON EXHIBITION 

T HE exhibition just opened at South Kensington to 
commemorate the 400th anniversary of the first 
authentic publication issued from an English press, is one 
that must appeal to all who can read, and possesses an 
interest for the man of science from various points of view. 
We need not repeat the many platitudes that have been 
uttered and are now likely to be reiterated on the vast 
importance of the invention of printing by means of 
movable types. It was a gift to the people of Europe of 
a pair of intellectual seven-leagued boots wherewith to 
tread the path of culture ; progress during the last 400 
years has been beyond all proportion more rapid than 
during any previous period, and while no doubt other 
causes have been at work, the strongest impulse has been 
received from the invention so interestingly illustrated at 
South Kensington. Mr. Gladstone, in his speech on 
Saturday, stated that he did not think the invention of 
movable types in itself anything very extraordinary, and 
wondered that it had not been blundered on long before 
the time of Gutenberg and Fust. But the same might be 
said of most inventions in their first rude forms ; we who 
are accustomed to locomotive engines and ocean-going 
steamers, for example, are apt to wonder how the world 
was so long in hitting on these applications of steam. 
But the truth is that in art as in nature no stage is reached 
by a leap ; it requires a collocation of many little circum- 
stances before any new form is ripe for development. And 
probably, if we could minutely trace the precedents of the 
invention of printing, we might find that it was the most 
natural thing possible that it should have taken place just 
when it did and not before. Probably all the material condi- 


later than 1477, the date of the publication of Caxton's 
“ The Dictes and Sayings of the Philosophers,” the first 
book certainly printed and published in England, at the 
Almonry at Westminster Abbey, where Caxton set up his 
press ; it is to commemorate this event that this year has 
been chosen for the Caxton celebration. There is a story 
that a press was set up at Oxford a few years before 
Caxton’s at Westminster ; but the evidence for this state- 
ment is quite untrustworthy. The first English book 
printed was by Caxton at Bruges, probably in the year 
1474, “ The Recuyell of the Histories of Troye.” It was 
at Bruges, where Caxton lived in his capacity of mercer, 
a man of great importance, and in the retinue of the 
Duchess of Burgundy, that he learned the new art of 
printing from Colard Mansion ; when he brought the 
invention to England he was probably about fifty years of 
age, having been bom in the Weald of Kent somewhere 
about 1420 : nearly all dates connected with Caxton are 
very uncertain. 

According to Oldys, the first book in which Caxton had 
any hand is one which may very fairly be considered as 
connected with natural science. Its title was “Bartho- 
lomeu de Proprietatibus Rerum, ” Said to have been 
printed while Caxton was at Bruges in the retinue of the 
Duchess of Burgundy. The work is a kind of natural 
history, by Bartholomew Glanvill, a Franciscan friar, who 
flourished about 1360, explaining more especially the 
nature and properties of the beasts, birds, fishes, stones, 
&c., mentioned in Scripture. Thewotk had already been 
translated into English in 1398 by John de Trevisa, and 
the translation was printed in England, probably on the 
first paper made in this country, by Wynkyn de Worde, 
after Caxton’s death. It is only right to state, however 
that according to Mr. Blades, the great authority on all 
connected with Caxton, no impression of the edition in 
which Caxton is said to have had a hand, has ever been 
found. 


tions or “ environment” may have reached the proper stage 
a century before the actual invention, but then there was no 
Gutenberg or Fust (or whoever the genius was, for this is 
no place to discuss the much-discussed question) with the 
requisite discernment to perceive this, and the practical 
skill to proceed in the direction indicated by the condi- 
tions. It is curious that all the extant remains of the 
work of the earliest known printers are really wonderful 
in beauty of execution, which makes one doubtful if we 
have any of the very earliest specimens, and whether the 
date of invention should not be pushed further back than 
the accepted one. 

The exact date of the invention, however, has not been 
satisfactorily ascertained. That it was complete by the 
year 1450 there seems no doubt, and by the year 1500 
printing-presses had been set up in 220 places in Europe, 
and many books, mainly editions of the classical writers, 
and religious books, were in circulation by their means. 
Mainz was the city in which the new art reached its first 
full development, spreading thence to Haarlem and 
Strassburg, from Haarlem to^Rome, 1466, by Sweynheym 
Pannartz, who are said to have been the first to make 
use of Roman types, to Paris in 1469, to England about 
* 474 * and to Spain in 1475. 

The exact date of the introduction of printing into 
England is not certain ; it may have been 1471, it was not 
Vou xvi.— No. 401 


Caxton, who died in 1491, although he published from 
his press at Westminster a wonderfully large and varied 
collection of works, docs not appear to have been attracted 
to any bearing on science, strictly so called. Probably 
Mr. Gladstone hit on the reason in his estimate of 
Caxton’s character when he spoke of him as a thoroughly 
practical Englishman who went in only for what would 
pay. The u Image or Mirror of the World,” one of the 
popular books Caxton translated from the French, treats, 
however, of a vast variety of subjects after the imperfect 
natural philosophy of the day. We have an account of 
the seven liberal arts ; of nature, how she worketh ; and 
how the earth holdeth him right in the middle of the 
world. We have also much geographical information, 
amongst which the wonders of the Inde occupy a con- 
siderable space. Meteorology and astronomy take up 
another large portion. The work concludes with an 
account of the celestial 5 paradise. There are twenty- 
seven diagrams explanatory of some scientific principles 
laid down in this book ; and eleven other cuts illustrative 
of other subjects treated in the work. The work was 
translated by Caxton in 1481, but the first edition has 
tlo printer's name, place, or date. The history of the 
“ Mirror of the World” may be summed up thus ?— • 
Before the middle of the thirteenth century an unknown 
I author wrote in Latin u Speculum vel Imago Mundi.” In 
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1245 this was turned into French metre by the Due de 
Berry ; in 14164 this was turned into French prose, and 
from this text Caxton took his translation. 

Even abroad the proportion of scientific to other classes 
of works issued from the early printing presses was com- 
paratively small ; but this may be satisfactorily enough 
accounted for by the fact that there were then compara- 
tively few really scientific works in existence. From the 
Italian presses a very large number of arithmetical and 
geometrical works were issued at the end of the fifteenth 
and beginning of the sixteenth century. The Alphonsine 
tables were printed at Venice in 1483 ; but one of the 
earliest works in any way connected with science must 
have been a folio sheet, i( Conjunctiones et opposiciones 
solis et lunae,” dated 1457 ; the place of publication we 
have been unable to ascertain. There is a “ Gerardis 
Cremonensis Theoria Plane^arum,” quarto, dated 1472, 
and an Albertus Magnus “ Opus de Animalibus printed 
at Rome in 1478. Other early printed works which, con- 
sidering the time, maybe classed as scientific, are “ Ques- 
tions Johannis Cunonici super octo libros Physicorum 
Aristotelis * (Padua, X475) >* “ Garetani de Thienis in 
Meteor, libros Aristotelis Expostio ” (Padua, 1476) ; 
“ Prognosticon” a meteorological work published at 
Venice in 14S5. But when we come into the next century 
the number of strictly scientific works published in 
England and other European countries increased with 
amazing rapidity, and we may say has gone on increasing 
in ever enlarging proportion ever since. The first English 
translation of Euclid by Billingsby is said to have been 
published in 1570. 

It is a small thing that books of science are all but 
unrepresented in the Caxton Exhibition ; these could no 
doubt have been obtained had they been sought for ; but 
the object of the exhibition is simply to illustrate the 
origin and growth of the art of printing, which has been 
an inestimable boon to science as it has been to every 
other form of human activity, and the man of science 
owes as much gratitude to its inventors, and to Caxton its 
ntroducer into England, as does the worker in any 
other department of culture. Happily, as we hope to 
show, science has been able to some extent to repay her 
debt by importing improvements into the art which 
would not have been possible but for her researches. 


THE DEVELOPMENT OF THE OVUM 

Biilsckli on the Earliest Developmental Processes of the 
Ovum, and on the Conjugation of Infusoria . 

Studien iiber die ersten Entwicklungsvorgdnge der 
Eizelle t die Zelltheilung und die Conjugation der Inf it- 
sorien. Von O. Biitschli. (Frankfurt, 1876.) 

F EW subjects can be more important in their bearing 
on biology than the more prominent of those con- 
sidered in this volume* It now rests on a morphological 
basis which will never be shaken, that there has been a 
procession of the most complex animal forms from simpler 
and still simpler ones, until we reach eventually the ulti- 
mate of organised simplicity. There may be difficulties 
n the way, but they are as nothing to the overwhelming 
evidence which morphology provides in its support j 
doubt, indeed, is no longer (possible; and every year 


diminishes the circumscribed area of difficulty. But our 
knowledge hitherto of the developmental processes which 
take place in the earlier states of the simplest elementary 
organisms is wholly incompetent. Much labour has been 
expended, and doubtless good work has beeu done ; but 
as it at present stands, it is conflicting, crude, and essen- 
tially wanting in coincidence and correlation. The work 
before us is the result of an attempt on the part of its 
author to penetrate farther into the matter than his pre- 
decessors, and by completer knowledge to harmonise or 
explain away conflicting evidence and doubtful interpre- 
tation, and if possible to give a sequence to the morpho- 
logical processes in the simplest ova, and in the least 
apparently organised of animal forms. 

From the smallness of the space at our disposal all 
consideration of the second subject discussed in this 
volume must be passed over. It deals with cell and 
nucleus fission generally ; but as it is chiefly theoretical, 
we may the more readily omit it, merely remarking that 
the author concludes that there is a fundamental har- 
mony in the method of fission in the cells of both animals 
and plants ; a conclusion which it may be fair generally 
to admit ; but in the minute detail, only discoverable 
by prolonged research, there will be found palpable 
differences. 

That which gives distinction, and to some extent im- 
portance to the book, is (1) its minute and practical 
investigation into the earliest changes effected by deve- 
lopment in the ova of some of the more lowly organised 
animal forms ; and (2) the abundance of data which 
it appears to provide for the support of a new theory 
of propagation amongst the infusoria, which Biitschli 
propounds and advocates. 

The embryologicai researches under the first head 
were conducted principally upon the ova of the Nematoid 
worms and the Rotifers. To a limited extent the living 
egg was studied ; but the greater part of the results are 
derived from investigations of the ova treated with acetic 
acid. This is greatly to be regretted. The difficulties 
which present themselves in the minute examination of 
such ova in the living condition, are doubtless great, 
indeed complete results could scarcely be obtained from 
this alone. But undoubtedly the continuous examination 
of a set of living ova in process of development should be 
carried on simultaneously with every method of treatment 
which will reveal structure and change in ova of the 
same form in the dead condition. Only in this way can 
every possible mutation be traced, and its correlation and 
sequence be established. 

It is extremely difficult to distinguish even striking dis- 
coveries in this direction from the manifold claims put 
forward by the many observers. We must state gener- 
ally the facts as they at present appear, and seek to 
indicate the points specially claimed as new by Biitschli. 
It is now well known that the ovum is not suddenly 
formed, and then stimulated into new activity by fertili- 
sation. It evidently, in its very lowliest condition, goes 
through a process of internal growth and development ; 
after which apparently it perishes unless fecundated. In 
1864 Balbiani endeavoured to prove that besides the 
germinal vesicle , there existed one still more important, 
which he called the embryogeoic cell or vesicle in the 
ovarian ovum ; and it was held by leading embryologists 
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that it was round this cell that the true embryo was con- 
stituted ; but in what manner, each observer appears to 
have determined for himself. The disappearance of what 
was accepted as the germinal vesicle was generally agreed 
to ; but whether before or after impregnation was never 
fully determined. That it merely retrograded to the 
centre and determined segmentation as the result of 
fecundation, was held by many ; while the embryogenic 
vesicle was said to persist, and from it were derived the now 
celebrated u globules polaires," or “ Richtungsblaschen," 
which had been variously called by different writers from 
Carus downwards “ white vesicles," “ round vesicles," 
“clear globules," and so forth, and which are now thought 
to enter directly into the genital organs of the future being ; 
Balbiani considering ] them of much importance in the 
evolution, inasmuch as they are found just in the region 
of the ventral layer of the blastoderm where the genital 
organs appear. 

We have only space for a consideration of one of the 
instances adduced by Butschli of earliest ovum develop- 
ment ; but that may suffice to indicate the distinctive 
nature of his work. We select the eggs of Nephelis vul- 
garis. In their youngest state, the yolk is retracted from 
the delicate membrane, and there is, resting on the yolk^ 
a minute mound of spermatozoa. At a little distance 
from this spermatozoal eminence there is an eccentrically 
placed spindle-shaped body, composed of fine longitu- 
dinal fibres, which at the equator of the spindle are 
swollen to a thick shining granular zone. The yolk mass 
is depressed at one point, and the spindle has its long 
axis directed to that of the flattened yolk. At the ends 
of this body there are clear homogeneous spots, from 
which rays go forth in all directions through the yolk. 
This spindle-shaped body Butschli affirms to be the. true 
germinal vesicle ; and it is this which is carried upward 
to the surface of the yolk, by the elevation of the upper 
set of rays proceeding from the homogeneous spot over 
its upper apex, until eventually this spindle is pushed out 
of the yolk in three segments. In the part first pro- 
truded fine granules appear, and these retain their con- 
nection with the fibres in the part still inclosed in the 
yolk, by fine filaments, which also terminate in a 
zone of granules. This protruded vesicle is the “ Rich- 
tungsblaschen the real place and relation of which, in 
the subsequent development of the egg, is nowhere deter- 
mined by these researches. In the stage of partial pro- 
trusion of this vesicle, at about a quadrant from the 
point of its exit, another clear space arises sending out 
its radial rays ; this enlarges, moves to the centre, and 
the germinal vesicle— now the “ Richtungsblaschen is 
at this time quite protruded. At a point in the yolk deter- 
mined by the point of exit of the “ Richtungsblaschen," 
two minute nuclei appear, one in the upper margin of the 
clear space, and the other between that and the point of 
exit of the said, vesicle. They are at first entirely dis- 
connected, and both, by treatment with acetic acid, prove 
to be true nuclei. But they soon unite in the clear spot 
or space, and, at its expense, rapidly grow. They become 
a perfect nucleus with a distinct envelope and fluid con- 
tents, and distributed within the latterfare dark granules. 
While these processes have been takh% place two of the 
three segments’®! the “ Richtungsblaschen ” have again 
united, and at the same time the transformation of the 


nucleus begins. At two points on opposite sides of the 
nucleus, and in the direction of the long axis of the yolk, 
there arise clear spots and their accompanying rays. 
Between these, the nucleus differentiates itself into long 
fibres, and becomes a spindle-shaped body exactly like the 
germinal vesicle. An equatorial zone arises in it which 
is called a nuclear-band (kemplatte), which now divides; 
and each half recedes to the opposite ends of the spindle- 
like body. These ends now lose their points and become 
rounded, and in the mean time occurs the furrowing or 
constriction of the yolk. Another equatorial band arises 
in the nucleus or spindle, and when the constriction of 
the yolk is half accomplished the formation of nuclei of 
the second generation takes place from the ends of the 
spindle, these being nuclei in the completest sense. These 
fuse together and grow at the expense of the clear space — 
the growth of the nuclei and the diminution of these 
homogeneous spaces being in all cases correlative. When 
these nuclei are developed both hemispheres of the 
yolk collapse, and an almost spherical shape is again 
resumed. 

What became of the fibres of the spindle was never 
discovered, bufabout this time the remaining segments of 
the “ Richtungsblaschen ” reunite, and in it a system of 
fibres appears. The following fission processes are but 
repetitions of this. 

It becomes from the above apparent that Butschli takes 
it for granted, first, that the eggs studied had been subject 
to no earlier developmental changes than those with which 
he starts. Next, that there can be no question as to the 
identity of his “spindle-formed body" and the germinal 
vesicle. He further at first claimed the extrusion of this 
germinal vesicle as the “ Richtungsblaschen," as a sole 
result of the stimulus of impregnation ; and ventures to 
consider that the process^of nucleus formation described 
is widely diffused in the animal world, and that it is 
probably universal in impregnated eggs. 

But (1) there is not the remotest evidence to show that 
processes of considerable import may not have preceded 
the condition with which these investigations started ; 
complex processes are still known to occur in the unim- 
pregnated ovum. We have only indeed to turn to the 
next example given by Biitschli himself to prove all this. 
In Cuculanus elegans the ovum leaves the ovarium without 
an envelope ; and within the yolk is seen the “large round 
germinal vesicle and the germinal spot." The latter 
vanishes after impregnation, and the germinal vesicle 
becomes eccentric — and the next thing we are told is that 
“the germinal vesicle was no longer in the yolk, but 
instead of it there was a spindle-shaped something like 
that seen in Nephelis." How was the change effected ? 
What were the steps ? The transition is all-important, 
but how it happened is not worked out ; and it would be, 
in so important a question, a matter of the greatest in- 
terest to know how the perfect spindle-formed body, with 
which these observations begin, arose. Nothing final 
can issue in this inquiry until, from first to last, every 
process and every step therein has been consecutively 
made out. 

(2) The identity of this body with what is known as the 
germinal vesicle is certainly probable, but by no means 
certain, at present It‘is certainly true that this supposi- 
tion derives considerable support from the fact that Ratzel 
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found that in the ripe ova of Tubifex, prior to laying, the 
spherical germinal vesicle lost its spherical shape, elon- 
gated, became spindle-shaped with a meridional striation, 
and so forth, closely resembling the nuclear spindle of 
Nephelis \ But as the process is described by Biitschli 
this would involve the necessity that the whole of the 
germinal vesicle was extruded as the “Richtungsblaschen” 
in every case. Against this, however, there are irresistible 
facts ; and in an appendix to the volume the author is bound 
some sense to admit that there are cases where “ a part 
of the germinal vesicle may remain.” If this be so evi- 
dently there is missing a link in the chain of observation. 
Difficulties of an equally complex character present 
themselves in the collation of these researches with those . 
of other distinguished embryologists which it would be * 
hopeless even to attempt to consider here, 

3. That the expulsion of the “ Richtungsblaschen ” is a 
result of impregnation must also be abandoned. In the 
text of this treatise the author earnestly contends for this 
point nevertheless ; and endeavours to dispel the force of 
the very definite results of (Ellacher, Bischoff, Flemming > 
and Beneden. But these are points that may be settled 
with comparative ease, and it certainly is true that the 
expulsion of the “ Richtungsblaschen ” may show itself 
as one of the earliest phenomena of development in the 
unfertilised egg. This is now admitted, and in the ap- 
pendix is allowed by Biitschli. 

4. The universal application of the method of develop- 
ment seen in Nephelis, although strongly contended for, 
and carried by analogy into the interpretation of the theory 
advanced in the third part of the volume to account for 
the propagation of Infusoria, can only be admitted with 
the utmost caution. The evidence given by the author 
is by no means perfect In Cuculanus elegans i for 
example, he admits that the transition of the nucleus 
spindle into the “ Richtungsblaschen ” cannot be made out 
as in Nephelis , but contends that it ought not to be doubted \ 
And precisely the same difficulty attaches to the transfor- 
mations of the nucleus, of which “ nothing could be cer- 
tainly found ; ” yet the same doctrine is carried over, as 
though precisely the same phenomena had been witnessed 
as in Nephelis . So in relation to other Nematoids, it is 
rather inference than evidence that the’ protruded vesicle 
is the germinal vesicle, as in Nephelis. So in Limnceus 
auricularis , essential points in the origin and subsequent 
evolution of the spindle and nuclei are presented, not as 
the result of observation, but of inference, and a leap 
across a chasm between two preparations of the ovum 
which show no continuity of evolution, is taken with an 
assurance that “ doubtless,” although the intermediate 
process was not made out, we might be guided by the 
analogy of Nephelis . 

These facts are pointed out, not in the slightest degree 
to detract from the value of the author's observations, but 
simply to separate them, as such, from the inferences he 
draws from them. There can be little doubt that great 
value belongs to the discovery of the nucleus spindle and 
its behaviour in evolution ; and there can also be little 
question that it is largely original research ; but its rela- 
tion to anterior and subsequent processes is not so defi- 
nitely discovered. It is nevertheless a source of great 
interest to find that Baibiani has given such complete 
*nd recent confirmation to the main Characteristics of the 


spindle' nucleus. 1 It is true that he does not confirm the 
division of the equatorial band in the nucleus, and claims 
to have shown the existence of the clear spaces and ray- 
ings accompanying the nucleus-transformations in the 
eggs of spiders four years before. But evidently a step 
is gained by these observations on the earliest develop- 
ment of the ovum ; although, from the careful work of 
M. Fol, it is clear that not only the interpretation, but the 
detail, may be open to question. 8 

W. H. Dallingkr 
J. Drysdale 
(To be continued) 

THE ALKALI TRADE 

The History , Products , and Processes of the Alkali Trade , 
including the most Recent Improvements . By Charles 
Thomas Kingzett. (London : Longmans, Green, and 
Co., 1877.) 

HPOWARDS the middle of last century the price of oil 
A- of vitriol was 130/. per ton ; the same substance 
now sells at 5/. per ton. In the first years of the present 
century soda crystals sold at about 60/. per ton ; their 
present price is about 4/. 15^. per ton. 

In 186 r the Lancashire district produced 8,8oo tons of 
soda crystals, 4,600 tons of caustic soda, and 1 1,700 tons 
of bicarbonate of soda. The same district consumed, in 
that year, 161,000 tons of sulphuric acid and 135,000 tons 
of salt. Five years later (1866) 194,000 tons of salt were 
consumed in the same district, while the out-put amounted 
to 25,000 tons of soda crystals, n,ooo tons of caustic, and 
6,500 tons of bicarbonate, together with 87,000 tons of 
soda ash and refined alkali, and large quantities of 
bleaching liquor, bleaching powder, &c. The following 
numbers, obtained from the Alkali Association, show the 
increase in the alkali trade of the United Kingdom 
between the years 1862 and 1876 : — 

1863. 1876. 

Annual value of finished pro- j 

ducts .. ... £2, 500,000 £6,500,000 

Weight of dry products ... 280,000 tons. 845,000 tons, 

Raw materials used ♦. — j 

Sait ' 254,600 „ j 538,600 

Coals 961,000 „ | 1,890,000 

Limestone and chalk 280,500 „ j 588,000 

Lime 1 — 139,000 

Pyrites ! 264,000 „ 376,000 

Nitrate of soda 8,300 „ 12,200 

Manganese 33,000 „ 18,200 

Total 1,801,400 tons. 3, 562, coo tons. 

Capital employed in the j 

business £2,000,000 £7,000,000 

Hands employed i 10,600 22,000 

Wages paid them annually,. | £549,500 [£1,405*000 

Weight of soda exported ... j 104,762 tons. I 270,856100*. 
Value of exported soda ... j £885,245 £21209,284 

These facts enable us to form some idea of the enor- 
mous growth of the alkali trade within recent years. 
This growth has been in a large measure coincident with 

* Sur les Ph6no mtam da la Division du Noyau ColIuUirs, Comfit** 

MendnS) Oct, 30, 1876. . ^ „ 

* Sur ks Ph<$nom&iw* Iatiffit* de la Division Csllulairt, Comfits* Hindus t 
Oct. 3, 1876. 
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the growth of scientific knowledge. The facts discovered 
in the laboratory have been turned to account in the 
alkali work, and the theories of the chemist have not un- 
frequently received confirmation at the hands of the 
manufacturer. Conversely, the wants of the manufacturer 
have hastened the discovery of fresh facts, and the success 
or failure in the application of these facts on the large 
scale has reacted beneficially upon the advance of 
chemical theory. In 1750 sulphuric acid was manufac- 
tured by distilling sulphate of iron in earthen vessels 
luted to glass receivers. The destruction of plant obliged 
the manufacturer to adopt a better method. The chemist 
supplied him with the facts : Nitre and sulphur when 
burnt together produced sulphuric acid. The manufacturer 
supplied the mechanical means for realising this process on 
the (comparatively) large scale. Soon after this time 
Scheele discovered chlorine ; the manufacturer, acting on 
the experiments of the chemist, turned to account the fact 
that chlorine readily combines with hydrogen. But the 
impulse thus given to the bleaching trade necessitated a 
corresponding advance in the manufacture of sulphuric 
acid. The chambers in which the nitre and sulphur were 
burnt were enlarged, improvements were adopted, and the 
price of the acid decreased while the consumption in- 
creased. 

In more modern times we see the" need of a cheaper 
method for manufacturing chlorine, giving rise to the 
successful process of Weldon, a process based upon 
strictly experimental laboratory data, and to the hitherto 
not so successful process of Deacon. Wc see the failure 
of the latter process inducing its discoverer to extend his 
researches, and as a consequence chemical science is 
enriched with a valuable paper which throws consider- 
able light upon the general principles of chemical 
dynamics. 

While the history of the alkali trade illustrates the 
benefits conferred upon manufactures by science, and the 
requital made to science by manufactures, it also forcibly 
illustrates the uses which to-morrow may bring for the 
waste products of to-day. 

The monopoly granted by the King of Sicily to one 
firm in the exportation of sulphur obliged the manufac- 
turers of oil of vitriol to have recourse to some other 
source of sulphur. The introduction of pyrites led to the 
accumulation of burnt ore, and this again to Henderson’s 
method for extracting copper, a method which, whether 
considered chemically or commercially, has proved most 
successful. The hydrochloric acid sent out from the 
chimney of the alkali works has, since 1863, been almost 
wholly condensed, and from this once wasted acid im- 
mense quantities of bleaching powder are now manufac- 
tured. The acid liquors from the manganese still, although 
rich in manganese, were formerly sent into the nearest 
stream, thus causing at once a loss to the manfacturer 
and a nuisance to the neighbourhood Now, however^ 
these liquors are turned to use, the nuisance is abated 
and the manufacturer is enriched 

But if one is to acquire a just idea of the immense 
dimensions, and of the importance of the alkali trade 
from a commercial, chemical, or general point of view, 
one must learn in detail the history of the manufacture, 
the development of the processes which gather round 
the alkali trade as their centre, and the connections 


which subsist between the practical carrying out of 
:he manufacture and the general principles of chemical 
science. Such a knowledge may be obtained from the 
work before us. Mr, Kingzett gives a clear and succinct 
account of the rise of the alkali trade and of the present 
itate of the manufacture. Notices, sufficiently detailed 
or the purposes of the general reader, of all the recent 
mprovements are introduced The allied trades, espe- 
cially the bleaching powder and soap manufactures, are 
described. 

The book necessitates a general knowledge of chemistry 
on the part of the reader, inasmuch as processes are every- 
where referred to their fundamental chemical principles. 
He who wishes for a rule of thumb acquaintance with the 
alkali manufacture will certainly find the information 
given in this work beyond his scope. On the other 
hand, the man who, having a general knowledge of 
chemistry, really wishes to learn how chemical facts are 
turned to account in manufactures, and also how me- 
chanical difficulties are overcome, cannot do better than 
study — not read only — the work before us. 

The chemical manufacturer also may gain from this 
work a more extended knowledge of his trade, and he 
may receive many hints, which, if he be of an inventive 
turn of mind, he may some day turn to account. The 
author has evidently endeavoured to treat the subject 
from the standpoint of the scientific manufacturer, and 
we think he has very fairly succeeded. 

Full details of the more modern improvements of Har- 
greaves, Mactear, and others in the manufacture of alkali 
are given. The Weldon process for manufacturing bleach 
is described minutely, the improvement suggested by Mr. 
Weldon, whereby loss of calcium chloride would be 
avoided, is mentioned,;and its utility is pointed out 

Of course there are parts of the book which it appears 
to us admit of improvement. The introduction of an index 
would add to the value of the work. Might we suggest 
to Mr. Kingzett that it would be well to re-write the pre- 
face, and generally those portions of the work in which 
he indulges in philosophising? The book begins with 
a platitude : “ The wealth of a nation may be said to be 
indicated by the magnitude of its commerce.” It closes 
(the last chapter is purely statistical) with a poor simile ; 
4i Life may be compared to a spectrum with its bright and 
dark lines.” 

M. M. Pattison Muir 


OUR BOOR SHELF 

River Terraces . By Col. George Greenwood. (London : 
Longmans and Co.) 

For somewhere about fifteen years no name occurred more 
frequently in the geological correspondence of our maga- 
zines and newspapers than that of il George Greenwood. 
Colonel,” and no letters carried with them a more marked 
individuality than those to which that name was appended. 
They never betrayed any doubt or hesitation, but made 
merry over the doubts and difficulties of other and more 
experienced observers ; they showed in vigorous language 
that in so far as a correspondent agreed with their author, 
he was right, that in so far as he differed he was wrong. 
Fathers in science like Lyell and Darwin, as well as 
striplings, not yet emancipated from geological long- 
clothes—one and all needed instruction and correction at 
the hands of the enthusiastic Colonel. He spoke of the 
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geologists of the country as schoolboys, whom he had to 
drill m the beggarly elements, and divided them into 
classes according to their acquirements or their aptitude 
to receive his lessons. He began by enforcing his views 
as those of Hutton and Playfair, and gradually so identi- 
fied himself with them that he regarded them and the 
very words expressive of them as his own property, which 
no one should claim or touch except in the way he chose 
to sanction. Peace be with his memory l He did a good 
work in his time. Men gladly overlooked his personal 
failings for that sound sense so often underlying his self- 
asserting remarks about geological forces which had not 
been adequately understood in this country when he 
began his crusade of “ Rain and Rivers.” The present 
volume is a reprint of his letters on all manner of subjects, 
written at different times from 1859 to 1875. But surely its 
publication was not needed for the scientific reputation of 
the author. The letters are given as they originally 
appeared, full of references to passing incidents, and to 
letters by other writers, which of course are not inserted, 
but without which Col, Greenwood’s diatribes are often 
unintelligible. There is no attempt at editing. The title 
of the book also is misleading. Instead of a treatise on 
river terraces, it is a medley of clippings from the 
columns of various periodicals relating to such varied 
subjects as Spelling, the Possessive Augment, Source of 
the Nile, Glen Roy, a Horse-Chestnut Tree, Rain and 1 
Rivers, Sirloin, Pronunciation of Latin, Lakes with Two 1 
Outfalls, a Beech pierced by a Thorn Plant, Origin of the 
Chesil Bank, &c., &c 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communuations. 

The Editor urgently requests correspondents to keep their Utters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and norjel facts .] 

Tait on Force 

In Prof. Tails lecture on “force,” which its writer seems to 
have intended as a model of perspicuity and accuracy, we are 
told that “we must measure a force by the rate at which it 
produces change of momentum,” Nothing could he clearer or 
more satisfactory than this statement. Then Prof. Tait proceeds ; 
to tell us what force “is,” and we read — “ Force is the rate of i 
change of momentum ’’—giving to this word “is ” the meaning ! 
which the so-called metaphysicians give to it ; and it seems to 1 
me that we might jangle over it for ever, without ever knowing 
whether this latter statement be true or not ; for although we 
may all agree as to the proper measure of a force, it seems to be 
more difficult to tell what force “is.” Possibly we might 
roughly measure the hunger of a man under different circum- 
stances, by determining the number of pounds of beef he would 
consume, but it would be hardly warranted to say that hunger 
“is ” a certain number of pounds of beef. 

Perhaps it may be advantageous to apply the name force to 
the thing which we have heretofore called rate of change of 
momentum due to force, but 1 cannot imagine how any one can 
think that a certain “rate of change of momentum” can pro- 
duce a unit of momentum in a unit of time. Until this shadowy 
“ phantom ” called force can be brought a little more sharply 
into focus, it seems to me that considerations as to what it “ is h 
may profitably be left to those who appear to delight in the 
obscurity of obscure things — the metaphysicians. 

St Louis, June 4 Francis E. Ni pher 

P.S.—On showing this note to a friend, my attention was 
drawn to a note by Robert Napier in Engineering, which makes 
the present one seem almost superfluous. Remembering, how- 
ever, the difficulty which I had in understanding these very 
points on account of the loose way in which they are put in 
many text-books, I feel that too much cannot be done to pre- 
vent such things from going into text-books in die future.— 


[Prof, Nipher’s censure does not apply to my lecture, simply 
because he falls to remark that I had two objects in view, (1) to 
point out the sense in which the word force must be used if we 
desire to avoid confusion ; (a) to point out that, in all probability, 
there is no such thing as force. Under the first head I of course 
referred to Newton’s “Laws,” and in them language is used 
which at least suggests the objective reality of force as the cause 
of change of motion. Wc must take Newton as we find him. 
But there is no inconsistency in afterwards proceeding to give 
reasons which appear conclusive against the objective reality of 
force 

With some of Prof, Nipher’s other remarks I can cordially 
agree. Since my lecture was published I have been in almost 
daily receipt of passages containing errors amounting often to 
the wildest absurdities, due to misuse of the term force. The 
latest to which my attention has thus been called is in the Com- 
; hilt Magazine for June. Here the non-scientific public is 
gravely told that “ what mathetnoiicians call the moving force 
j exerted by the earth on the moon is eighty-one times greater than 
! the corresponding force exerted by the moon on the earth " — 

J P.G.T.] 

j 

| On Time 

j If I understand V. A. Julius’s letter in Nature, vol. xiv. 

; p. 122, on the measurement of time, it may be thus summa- 
! rised 

As equal times, unlike equal linear magnitudes, cannot be 
brought alongside of each other, their equality can be ascertained 
only by means of velocities. (This will not be disputed.) We 
define those times as equal during which the same space is tra- 
versed by equal velocities ; but the postulate that a velocity, e.g. 
that of the earth’s rotation, continues unchanged, is arbitrary, 
incapable of proof, and justified only by practical convenience. 

It seems to me, on the contrary, that the postulate is not, 
necessarily arbitrary, but may be absolutely justified by facts. 
The best case to put is that of the pendulum, which, according 
to Sir William Thomson, is probably capable of measuring time 
with greater accuracy than the motion of the earth itself. If we 
assert that equal forces acting through equal spaces produce 
equal velocities (and this is rather a definition than an axiom), 
then the assumption of the equal velocity of all the pendulum’s 
strokes postulates nothing except that the force of gravitation 
continues unchanged. I admit that I see no way of proving 
this, but it may Ire safely assumed in the absence of any known 
or probable cause of change. Joseph John Murphy 

Old Forge, Dunmurry, Co. Antrim, June 19 


The Antiquity of Man 

I have no desire to enter into the controversy respecting the 
age of the palaeolithic implements found in brick earth near 
Brandon, by Mr. Skertchly. I had the [great pleasure of going 
over some part of the ground with him and Mr. Belt in Novem- 
ber last But what I saw then was not sufficient for me to 
make up my mind upon the question. Of course Mr. Skertchly, 
with his immense experience, has far more evidence m his 
repertorium than a cursory visit could afford to me. 

My object in writing this letter is to point out that, if it 
should eventually be proved that a glaciation of the surface has 
occurred in East Anglia subsequent to its human occupation, 
but one which is not Identical with, but posterior to, that glacia- 
tion (whether land or marine) which deposited the great chalky 
boulder-clay, then this is no more than l put forward many years 
ago in my papers on the “ warp ” (Geol. Journal , 1866) ; and 
on the “glacial origin of denudation ” (Geol. Mag. y 1866) ; and 
on the “denudations of Norfolk ” ( Geol. Mag., 1868). 

I think this is the direction to which the course of opinion 
appears to be tending, and I ask you kindly to bring under the 
notice of the younger generation of geologist* the speculations of 
an elder brother. 

I call the product of this supposed glaciation trail. 1 ’ The 
more orthodox, I believe, consider it to be “ rain wash, and I 
had hoped that some competent writer would have thought me 
worth confuting. But none has done so. I have reason to think 
that one of your correspondents did actually put down ms boulder 
day this very deposit, at One of the most important sections 
which I saw near B random 0 . Fisher 

Harlton. Cambridge. Tune 28 
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Museum Reform 

No one acquainted with the condition of the greater proportion i 
of our provincial museum* can do otherwise than confess with 
sorrow that much of what is alleged against them in the paper 
of Mr. Boyd Dawkins is too true. While fully concurring in all 
he says as to the actual state of matters in these amorphous 
receptacles of curiosities and conceits, and as to the crying need 
for reform, you will perhaps allow me to make a few comments 
as to the causes which contribute to keep museum collections in 
their present disreputable condition, and the means by which 
they may be worthily organised, and raised to their high and 
proper position among the educational agencies of the country. 

It is necessary in the first place to accept Mr. Boyd Dawkins’s 
glorification of the collecting instinct with some modification or 
rather amplification of its scope. A man is indeed “poor and 
much to oc pitied ” who is not a collector in some sense ; but it 
does not require demonstration that many of the best and greatest 
benefactors of mankind are not collectors in a way that contri- 
butes to the building up of museums. Statesmen, soldiers, 
poets, philosophers, and orators are not of necessity poor and 
much to be pitied because they may not devote their leisure to 
the collection of coleoptera nor find solace in the beauties of 
Lucca della Robbia. In nine cases out of ten, indeed, the col- 
lector is a person of one idea, and that idea is that the gathering, 
labelling, and arranging of the objects of his fancy is the beginning, 
end, and sum of science. He is generally an estimable person ; 
but as regards scientific culture he is quite as well employed in 
collecting spoiled postage stamps as he would be in gathering 
together the species of any of the great divisions of the animal 
kingdom. 'When we come to the tenth man — the intellectual 
collector — we find a really scientific worker, but one necessarily 
confining himself to a limited field. He is in short a man with 
a hobby, or, to put it more courteously, a specialist. Put a man 
of this select class in charge of a provincial museum, and while 
probably he is too wise to speak slightingly of any department 
of human knowledge, he will inevitably develop his own special 
subject at the expense of all others. A geologist draws towards 
him rocks and fossils, an entomologist collects in the particular 
group of insects to which lie has given attention, and an archeo- 
logist looks only or mainly for antiquities. It the man is a simple 
collector of the ordinary type he knows nothing or despises every- 
thing beyond his region, and hence in part the jumble of ethnology, 
art, and science which Mr. Boyd Dawkins so graphically 
describes. 

A specialist, though an indispensable cultivator of science, is 
a very bad museum curator. A curator should be like a news- 
paper editor, a man of general knowledge and culture. Unlike 
an editor, he should belong to no party, but be possessed of 
catholic sympathies in science and art ; ready to accept and use 
the assistance of specialists, in a way that will subordinate all 
departments to one harmonious general plan. F urther, he should 
possess an experimental knowledge of the routine duties of a 
museum, such as can only be obtained by a training or apprentice- 
ship in a well-organised museum. 

No provision, I need hardly say, exLts at the present time for 
training young men to museum woik, and there is no pecuniary 
inducement held out for lads to seek curatorial qualifications. 
The training obtained in the great metropolitan museums is 
special ; and in the government service theie is no hiving off of 
apprentice**. Municipal and free library authorities have not 
yet learnt that a well- equipped museum is an expensive institu- 
tion, and though many corporation dignitaries may spend k annuaily 
1,000/. and upwards on purchases for their private collections, it 
does not occur to them that it is necessary to do more than open 
the doors of a public museum or art gallery, and allow collec- 
tions to accumulate, arrange, classify, catalogue, and conserve 
very much of their own accord. And so we obtain the dusty, 
misleading, higgeldy-piggeldiea which do duty in provincial 
towns as museums. 

Before these institutions can rise from their present dismal 
estate it is essential that much more money be devoted to them. 
Of course it does not matter whence the funds come— from 
blic rates or private benefaction— provided it comes honestly ; 
t there is, as the law now stands, hardly in any town suf- 
ficient fating power to build and maintain a museum adequate 
to the population and wants of the locality; Free library boards 
with their penny rating limit have in many instances committed 
themselves to very ambitious mistakes by instituting numerous 
district libraries, and throwing in a public museum to the bar- 
gain, under the delusion either that their penny is like the 


wizard’s inexhaustible bottle, or that these institutions will 
live and flourish “without visible means of support.” The 
result is, that while libraries have been crippled and half starved, 
ratepayers have been justly disgusted with the very name of 
museum. 

The provincial public mind, both official and extra-official, 
stands sorely in need of enlightenment as to the nature and 
functions of a museum. The education of opinion on these 
points is the first step required for the elevation of local 
museums. With that effected, enlarged rating power, a demand 
for competent men, and adequate support to institutions on a 
broad educational basis would soon follow. Local museums, 
ceasing to be mere curiosity-shops, receptacles of “relics from 
Sedan,” “water from the Jordan,” with six-legged cats and 
similar monstrosities, would become storehouses of well-selected 
information and material for the use of teachers and investiga- 
tors, as well as instructive and elevating resorts of the general 
puhlic. 

No class of institutions existing could be made mutually more 
helpful than museums. Duplicates innumerable go to wreck 
and destruction in the stores and cellars of almost every museum, 
while certainly many kindred institutions stand in need of what 
is simply an encumbrance to some. Similarly with labels and 
stores of information, each institution at present stands apart, 
working painfully, and perhaps erringly, at tasks which might 
well be spared, seeing that it is and has been done over and 
over again in other institutions. Again, one locality possesses 
rare and unusual facilities for obtaining particular classes of ob- 
jects, and that advantage can, ^ by a system of exchange, be made 
properly beneficial to its own museum by drawing umat it needs 
from other**. Further, in these days of comparative infancy, 
the experience of the officers of the older museums would be of 
unspeakable value to those struggling amid difficulties of which 
they baiely recognise the nature ; and to all, the countenance of 
the great institutions — which should be prepared to stand more 
in loco panntis than they at present do — and the advice and 
help of their specialists would be of much advantage. In these 
days of conferences, associations, and unions, it is manifest that 
there is room for a conference of museum keepers, and no one 
can doubt that vast go- d « ould lesult from drawing the officers 
of museums of all kinds into closer relationship with each other. 
Will the energetic officeis of South Kensington not display once 
moie their organising talent by bringing together such a con- 
ference, which, it may be hoped, would result in a permanent 
union among museum officers. J. P. 


Taunton College School 

Mav I ask the insertion of the following brief remat ks : — 

The writer of the article in your paper of the 28th on Taunton 
College School is urder some strange misapprehension, which 
perhaps may account for his unfavourable criticism of the schemes 
of the Endowed Schools’ Commission. lie clearly implies, 
though he does not positively state, that the present disturbance 
at Taunton (of which I know nothing) and the scandal at 
Felsted two or three years ago are in some way attributable to 
the wrong constitution of the governing body, under schemes of 
the Endowed Schools’ Commission. 

Taunton College School is not under a scheme of the Endowed 
Schools’ Commission, and no scheme was ever proposed for it 
by that body, A scheme for Felsted Grammar School was pro- 
posed by the Endowed Schools’ Commission, with the hearty 
goodwill of the late master, but was rejected by the House of 
Lords on the motion of the Bishop of Rochester (now of St. 
Alban’*). The trustees who dismissed Dr. Grignon were the 
very body whose constitution our scheme proposed largely to 
modify, and who were in consequence not a litrie annoyed. 

Your writer will, I hope, excuse my saying that he will serve 
the cause of science and of schools much beiter if he does not 
weaken his attacks on the guilty by bitting, or making feints of 
hitting, at the innocent. Henry J. Roby, 

Late one of the Endowed Schools’ 

Manchester, June 29 ' Commissioners 

Hog Wallows 

I have been watching with some interest the progress of the 
discussion on the “Hog Wallows” -of California, which has 
been in progress in your paper during nearly all of this year. 
When a member of the California Geological Survey Corps, 1 
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had numerous opportunities of studying the phenomena in that 
and die adjoining states of Oregon and Nevada ; more especially 
in the southern parts of the desert. There they are developed 
on the largest scale, and there their origin is obvious. 

Prof. Le Conte’s account of them wants but a single word to 
have settled the question. I attributed them, then, exclusively 
to the action of the wind, and after reading what others have to 
say about them, see no reason for changing that opinion. The 
Professor says, 44 1 attribute them to surface erosion,” Had he 
inserted aerial , nothing more would have been wanted ; although, 
since he speaks of weeds and shrubs taking possession of them, 
subsequent to their formation, he does not seem to have exactly 
hit on the ratianah of the process. 

One case may serve as an illustration. In the southern end 
of the Reese River Valley, Nevada, is a broad, perfectly level 
plain without a watercourse ; only a few shallow dry gutters 
show where the rain water runs to scattered spots, where it sinks 
or evaporates. The region is almost rainless. The plain is 
covered for many square miles with these mounds, varying up to 
four or five feet high, and up to twenty, thirty, and even perhaps 
forty feet in diameter. In every case they are made up of only 
the finer particles of the soil, the coarser grains and gravel being 
visible in the interspaces. The dust and sand has in all cases 
been heaped up in and around a clump of sage bush which con- 
tinues to grow out of the top of the mound. Little vegetation 
grows on the flanks of the mounds, and when it does, it forms 
3 ie nucleus of a subsidiary hillock. The mounds are thus 
formed by building up, and only the intervening spaces are 
caused by an erosion, taking place to day, and not caused by 
water, much less by ice. Wm. M. Gabb 

Puerto Plata, Sto. Domingo, June 5 


Fertilisation of Salhc repens 

During May I was watching the movements of the insects on 
a plant of Sahx rrpttts, when I noticed some frets which may 
prove interesting to some of your readers. It was mainly visited 
by the common hive-bee {Apis mtUifica $ ) and the humble-bee 
(Rambus terrestris 9 ). The former of these flew gaily about from 
catkin to catkin merely taking one bite at each ; but the latter 
went far more systematically to work ; it never flew at all, but 
crawled in a ludicrously feeble way from catkin to catkin, and 
once on a catkin it cleared it thoroughly, thrusting its probos- 
cis between every pair of florets. Ido not know whether this 
greater thoroughness is at all times characteristic of the humble- 
bee as compared with the hive-bee and should much like to l* 
informed. And another thing which I do not understand is, that 
one of these humble-bees appeared to have two kinds of pollen 
on its legs, one that of Salix repens, the other of a much darker 
and more-orange colour, though when examined under the micro- 
scope the grains proved to be of the same shape. H. II. 

Wellington College, Wokingham, June 30 


THE FUTURE OF SANITARY SCIENCE- 
POLITICAL, MEDICAL, SOCIAL 1 

T COULD have wished it had been in my power on the 
present occasion to produce one of those essays which 
appeal to the imagination while they prepare the mind for 
the reception of sanitary principles and practice. Such 
essays are tempting and, in their place, instructive. To- 
day I am bound on a voyage less pleasant, yet I hope 
not less useful. 

There has recently been called into existence a new 
society under whose Summons we now meet. The society 
has assumed to itself the expressive name of the Sanitary * 
Institute of Great Britain. It starts as a voluntary 
effort by men and women who are willing and anxious to 
give effect to those teachings of sanitary science which 
the past half-century has revealed* It invites aU who 

* An addrew delivered before the Sanitary Institute of Great Britain at 
° tt Wy $» **77t by Be&jaimti Richardson, M.0., 


s, * 8*7 

are concerned to utilise the knowledge that has been 
acquired in that time. It wishes to encourage new re- 
search, But it has for its most anxious care to render use- 
ful to mankind at large the accumulated stpre of know- 
ledge which at this moment lies ready for so many grand 
purposes relating to health. It accepts as its object, work 
for health, health of all the human family. 

Shall some one say the object is ambitious ? Yea, we 
reply, it is confessedly ambitious. Shall some one say the 
means at command for the work to be attempted are 
weak ? Even so. Life is short, art long. Yet the short 
yields the long, and but for the short the long could not 
be. It is out of these littlenesses of human effort that the 
greatnesses follow. Or, as Benjamin Rush very forcibly 
puts it, and simply as forcibly : “ There are mites in 
science as well as in charity, and the ultimate results of 
each are often alike important. and beneficial.” 

It is my fortune, good or bad, to have to preside over 
the council of this new society. Of the ability of those 
who form the council, and of their experience, I need not 
speak in detail, for their names are familiar to the world. 
They represent, I may say, sanitary science in all its 
branches, and from them, working harmoniously together, 
good results must be expected. 

It seems fitting therefore as we enter on our work to 
look forward to the future. It is a part at least of our 
duty to look towards the future with the view of seeing in 
what directions we may best proceed ; what assistances 
we may have to call upon ; and chiefly what great powers 
we may have to consult and propitiate. 

The three great powers with which our society will have 
to treat are the political, the medical, the social. From 
each of these we shall expect constant assistance. To 
one or other of these, whatever we do, our work will be 
transmitted or transferred. They will bring it into prac- 
tical form and effect, or they will reduce it to nothingness. 
We can suggest and set forth initiatives, and with that 
our functions are complete in each particular branch to 
which we address ourselves* 

It is our special duty to keep this special fact steadily 
in view and to limit our labours by it It too often happens 
that young societies like young men are apt to believe 
that they can conduct national processes as easily as they 
can conceive them, and under this belief fail most signally 
with the best of attempts. I remember in my early career 
getting a lesson from one of our late well-known statesmen 
on this very point. I was explaining to him the efforts I 
had made in 1855 and the succeeding three years to 
establish a registration of the diseases of this kingdom, 
and I bewailed the hard experience which proved that 
the greater the scientific success of the effort the more 
impossible it became to carry it out In fact, said I, in a 
pitiful strain, the success almost ruined me in mind, 
body, and estate. u Served you right,” was the immediate 
reply, “ Served you right. If individual men could carry 
out national projects where would be the nation?” The 
reply was hard as it was unanswerable, and from that 
time to this I have given up all thoughts of doing more 
than sowing seed in the field of literature and leaving it 
to the chance of fructification on that extensive soil ; or in 
showing some mere model of experiment which, per- 
chance, may grow into working form. And this, I think, 
is the whole natural scope of our Institute,— -to sow the 
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seed of sanitation ; to think ottt plans of projects for 
working methods 5 to lend its many minds, as if they 
made up the mind of one man, for devising from the past 
the best for the present, and respectfully to declare our 
conclusions. 

The directions in which we shall have to move, the lines 
on which we shall have to move, are, I repeat, chiefly 
three — the political, the medical, the social. The powers 
on these lines must be approached in every work of ours, 
however simple, however complicate it may be. I shall trjr, 
as the title of my discourse explains, to indicate certain 
points in which we are most likely to come in contact 
with these powers and the changes we may expect to work 
in and through them. 

The Political Part \ 

In this country political action has been varied in 
relation to sanitary improvements. Sometimes politi- 
cal necessity has crossed sanitary progress, as, for ex- 
ample, in the imposition of a tax on sunlight, on foods 
that are essential to life, and in the granting of licences 
for the sale of pernicious drinks. At other times, 
and by fits and starts, political action has been in 
aid of sanitary work. So far back as the reign of 
Edward the Third, 1361, a royal proclamation was 
made through Parliament for preventing the slaughter of 
cattle in the streets of London because of the pollution of 
the streets and the drains which arose from that cause. 
From that time under great emergencies other similar 
acts came into force. They rarely lasted very long. As 
the urgent necessity for their existence passed away, they 
were allowed to fall into abeyance, and no permanent 
machinery was kept in order for insuring their continued 
and effective action. 

Let me not, however, in saying this, be understood as 
conveying any special charge of neglect against English 
legislation. It is just to state, as an historical fact most 
creditable to our national history, that our legislators have 
by a long precedence taken the lead in sanitary affairs 
over those of other nations. In 1802 the great sanitary 
act for regulating the labour of children in factories set the 
example fiom which much useful legislation has followed 
at home and abroid. In 1838 that great original sanitary 
scheme for the registration of the births and deaths of the 
kingdom was inaugurated, to become a collection of facts 
relating to life, and disease, and death, of which there is 
elsewhere no parallel. And, since the era of the Crimean 
campaign, so much legislation has been attempted bearing 
on health, I dare not attempt even to enumerate the titles 
of the different measures that have been introduced. At 
this moment there can b* no doubt as to the sincerity 
of our governments, of whatever party they may be 
composed, for dealing with every subject relating to 
the public health in an efficient manner, and in as 
rapid a progression as the slow and sure mode of par- 
liament iry procedure will permit. The subject indeed 
presses at this moment with so much force on the govern- 
ing mind, that if there be any danger ahead it is the 
danger of too miraculous a draught of small enactments, to 
the exclusion of comprehensive measures which all who 
run may read. 

In saying this it is necessary to guard myself against 
error of expression. By comparison with all the nations 
of the world beside, we nave obtained legislative measures 
which are splendidly comprehensive. No other country 
m the world can present an approach to the Public Health 
Act of *875. That Act, as far as It goes, is admirably con- 
structed, Its constitution of sanitary authorities through* 
out the kingdom ; the power it vests in those authorities 
to appoint learned medical officers of health 5 the pro- 
vt*um$ it make? for securing to each locality better 


sewerage, freedom from nuisances, improved water supply, 
regulation of cellar dwellings, governance over offensive 
trades, and removal of unsound foods ; the provisions for 
prevention of spread of infection and for the erection of 
hospitals and mortuaries; and the provisions for the 
regulation of streets and highways, lighting of streets, 
establishment of pleasure grounds, and regulation of 
slaughter houses ; these, as well as the general provisions 
for the carrying out of the Act, are most commend- 
able as practical plans by the working of which the 
nation may be tempered into sanitary mould of thought 
and character. 

In a word the Act of 1875 is an improvement of the 
first degree on all that has preceded it, and although 
much of it, by the necessities of the constitution of our 
country, — which recognises the domination of free will 
even in its age of ignorance, — of a permissive nature, 
the working of the Act must in a few years remove 
a great amount of disease from the land and prevent 
the invasion of diseases of an epidemic *and spreading 
type. 

Sanitation however admits of being studied from two 
distinct points of view, the legislative and the scientific. 
The legislatoi may say, and perhaps with justice, that the 
production of such a measure as the Act of which I now 
speak is as much as can be done. The man of science 
may say that this is childish talk, that much more requires 
to be done, and that after all that which has been done, 
though it be comparatively great, is practically imperfect 
and very little. Science in this respect is always in 
advance of legislation, and that is her true place,— the 
pioneer's place. I remember the time perfectly when every 
fragment of the Public Health Act of 1875 was in the 
hands of men of science solely, and was called a chimera, 
over which great lawgivers shook their wise heads and 
passed by. 

At this moment the positions of science and legislation 
are relatively the same as they have ever been, and it is 
fair for us men of science now as in the past time to de- 
clare the way ahead for the law-maker. I shall proceed 
again, therefore, as I have often before, to indicate one 
or two new starts in sanitary legislation, not from 
the legislative but from the purely scientific point of 
view, uninfluenced by the many and vehement individual 
grievances and troubles which beset the path of the 
minister of state. In so doing I shall indicate also, by 
inference, what I think our society ought to support in 
the sanitary policy of the future. 

I n the first place, then, we ought to expect in the p olitical 
progress of sanitation that there will be established in con- 
nection with the Government one central department in 
which every subject, directly and even indirectly, con- 
nected with the health of the people, will be considered. 
This department, it is to be hoped, will be under the 
control of a Cabinet Minister, and will supervise the sani- 
tary work performed at present by the Local Government 
Board, the Registrar- General’s department, the sanitary 
regulations of jails and reformatories, and all the duties 
now pertaining to the supervision of factories, in so far as 
the health of the employed is concerned : in fine, every 
sanitary work that can be weeded out of every other 
department of the state. 

To such a central board or department a specific name 
is necessary. The name should be as distinct as that of 
the department for war, for the navy, for the exchequer, 
or for the post-office. The name, it is to be hoped, will be 
emphatically the Health Department, and the chief of it 
the Minister of Health. 

It may be urged that substantially we are drifting into 
some such order as is here suggested. It may be urged 
that the Local Government Board is step by step assum- 
ing the duties assigned, as above, for the State Depart- 
ment of Health. To some extent this is true, and it might 
be advisable, for the sake of die connection which must 
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always exist between such a central board and the various 
local boards, in the kingdom to add to the name of Health 
Department that of Local Government Board. But for 
the sanitary object the leading name must be Health, and 
Local Government must come in merely as indicative of 
the connections that exist between the State and the local 
centres — as the machinery. 

In this question of progress there is involved an immense 
deal in a name. It is essential to the scientific sanitary 
teacher that every reasoning mind in the kingdom should 
become familiar with the two significant words, public 
health, or national health. It is equally necessary to let 
the people know fully that the Government has the health 
of tne country under its general and wise supervision. 
But it is utterly impossible to make either of these facts 
understood by the masses so long as any sanitary autho- 
rity, central or local, has a title which fails to convey the 
meaning of its functions. To speak to the masses who 
are listening to a lecture or discourse on health about a 
local government board is only to confuse them. They 
ask, you aiterwards what it all means, and they go away 
imbued with the impression that it means anything 
except what relates to the health of the people. 

I am speaking very practically in suggesting that in 
the course of political sanitary progress it is an absolute 
necessity for success to give its proper and only name to 
the department of state which presides over the national 
health. I do not state too much in declaring that every 
public measure would carry more weight if it went forth 
as being under the supervision of the health department. 
It may appear a refinement of illustration, and yet 
it is a sound argument that vaccination would have | 
met and would meet with far less opposition if it , 
were enforced under the general supervision of a State 
department of health. As it is the people connect the 
carrying out of vaccination with something other than 
health, and even as distinct from the idea of conservation 
of health. It is looked upon as a legal tyranny, having no 
scientific setting forth of its intention, and as springing 
from no scientific authority. If you attempt to reason 
with its active opponents on the subject, and refer to the 
authority that exists, they dispute the competency of the 
authority in name and form ; and, foolish as the objection 
may be, it is potent for obstruction. 

In making this suggestion there is no necessity to offer 
a word against the continued action of local self-govern- 
ment. The work of the local centres in all parts of the 
kingdom instead of being in any degree curtailed and 
restrained, should be encouraged and maintained. In 
the sanitary local work the word health should, however, 
again come forward as the one prominent designating 
term to which all others should be subject. 

Our Sanitary Institute could not turn its attention to 
any more suitable labour than that of inculcating the 
necessity for the institution of one state department exclu- . 
sively devoted to the health of the people. In the success j 
attending such an effoit a double result would be achieved 
The country would have secured for it the best and most 
direct guidance on its most vital interest, and scope 
would be given to the industry of men of science in a new 
direction. Men, whose lives have been devoted to the ] 
study of life and health, would be prepared by their devo- 
tion for the accepted service of their country in public 
form, and the Houses of Parliament would become, at 
last, congenial spheres for their labours. The Houses 
would be strengthened by such adhesions ; the men would 
be more useful and honoured. 

Another work in the political line which will be 
demanded in the future for the benefit of the sanitary 
cause is the preparation of such a digest of all our prac- 
tical sanitary laws that every person of intelligence can 
read and understand what may be legally enforced for 
the maintenance of health. What may be done in this 
direction ought to be so simple mid so plain as to be 


brought into a school-book. Not a line should be left 
for the subtlety of the legal brain to twist into contor- 
tioned illegibility. The laws by which the health of a 
man, and thereby of a nation, can be preserved to the 
utmost, are so simple in nature that nothing but the utmost 
simplicity can truly express them, and the whole labour of 
the future, if it is to be of any service whatever, must be 
directed to the discovery and establishment of such sim- 
plicity of exposition and direction. Up to the present 
time much that has been done has been provoked by that 
most untrustworthy of all human provocatives to action, — 
fear. Some great epidemic has occurred that has caused 
universal dismay ; some great catastrophe has occurred, 
like that of the Crimean campaign, which has excited 
universal criticism on the failure of sanitary provisions 
by the authorities of the nation. Some such slip has been 
permitted in sanitary rule as that which recently let scurvy 
undermine the workers during a great enterprise of dis- 
covery, Straightway on the heels of such events there 
have been commissions of inquiry, and as a direct or in- 
direct result there has often come forth some particular 
enactment. Or — and this is by no means rare — some indi- 
vidual of the House of Commons, impressed with the 
danger of a great national evil, has pressed for a national 
remedy, and, by steady persistence session after session, 
and by showing that he never knows when he is beaten, 
has forced the Government to take up his measure and to 
carry it through. 

From these inodes of legislating for health we have 
obtained many minor acts which fill and refill the national 
statute books. And still this process promises to go on, 
a process of labour in a circle with much loss of time and 
expenditure of force without ultimate progression. 

It would be vain to find fault with the past for its 
doings. As vain to find fault with the State for meeting 
State disorders by empirical remedies as it would be to 
find fault with the physicians of a former day for the same 
mode of procedure. If the people demand a recipe they 
must have it, be it from the State or the family physician. 
The question that now comes forward is whether the 
time has not arrived for ceasing to treat the health of the 
nation by specific or supposed specific remedies for par- 
ticular errors, and whether we may not find in the future 
a few veiy simple and natural guiding principles on which 
all acts of Parliament relating to the health of the people 
may be based ? 

Before this effort can be attempted the existing acts 
that touch on health,— public health acts, metropolitan 
health acts, contagious diseases acts, vaccination acts, 
factory acts, acts relating to the importation of cattle, 
adulteration acts, and others relating to prisons, work- 
houses, and the like, and which, if they even lie latent are 
not repealed,— these, one and all require to be considered 
together, with the view of determining whether an English 
or even a British act of settlement for the vital regenera- 
tion of the realm is not practicable on a simple natural 
basis of natural requirement, 

I am fully aware that this suggestion carries with it the 
idea of a gigantic labour ; but it will have to be done, and 
once fairly tackled I dare say the apparent difficulties will 
readily dissolve away. It is a mere question between 
doubting and attempting : and we all know and feel that— 

*' Our doubts are traitors, 

And make us lose the good we oft m'ght win 
By fearing to attempt” 

Supposing the existence of an efficient central depart- 
ment of health acting under the direction of a minister ot 
health, a grand new duty, as it seems to me, would be to 
determine what is the evil or what arc the evus that 
have to be removed in order that the cleanest bills ot 
health may be regularly presented to the nation. With- 
out such preliminary knowledge all sanitary work is 
unsound to the last degree. It were as wise for me to 
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write a prescription for a man without inquiring into his so advised might act in arresting a fatal epidemic at its 
disease, his antecedents, and modes of life, as for the origin, and what national service might be rendered 
State olmician to prescribe for national sickness without thereby, you, quite as well as I, can judge \ 
incmirvinto the nature of the sickness, its antecedents, The fact of a suggestive nature springing from the 
and the cause or causes that led up to it. The great working of the returns is not less interesting. The 
work therefore, and indeed the first sanitary work of labour led me to refer 0 the returns of sickness sent 
the future, standing before all other sanitary legisla- every week by the medical officers of the Poor-Law 
tions except the formation of the central authority, is the districts to their boards of guardians. I found that 
systematic enumeration, week by week, of the diseases of these returns, over 3,000 in number, which, when they 
the kingdom, through the length and breadth of the have served their local purpose, are practically worth- 
kingdom. It is utterly hopeless to attempt any decisive less, could by the slightest modification be utilised as 
measure for lessening the mortality, which is certainly returns of the sickness of all the sick parochial popu- 
more than double what it ought to be, until this State lation under official medical care, and I submitted a plan 
labour is faithfully carried out. It is vain, comparatively for such introduction to public approval and to the 
speaking, to know what totality disease hands over to Government, but without effect. Yet if the plan had been 
death, unless we know also what health under one or other adopted from those three thousand weekly returns, cast 
cause of disturbance yields over to disease. Physicians away and still cast away, I calculate that 156,000 tables of 
and statists strain their eyes to try to get at the extent of disease per year would have been submitted to scientific 
disease. Laborious geographers like Mr. Haviland spend analysis which, since the time when the suggestion was 
years in constructing maps from the tables of mortality, first made, would have multiplied into 3,276,000 tables, 
in order to get a mere approximation of the distribution including in each table a record of at least ten times 
of disease in England : and meanwhile disease itself, con, as many particular examples of disease. To what im- 
stantly cheating the observers, is making its way without portant national uses such an array of facts systematically 
being under any systematised recorded observation, arranged and examined could have been applied you, as 

For the omission of a registration of disease there is well as I, can judge! And still neither of us can judge 
no conceivable excuse. The thing has only to be done, effectively, because in dealing with data taken from 
The organisation of the Registrar-General's department nature there is always something important to be elicited 
has fully opened the way to the collection and the utilisa- which never was looked for, and often, too, that some- 
tion of the facts relating to birth and death. These thing unlooked for is better than that which was specially 
elements swing in the statist's balance readily, and are looked for. 

weighed by our consummate state weigher of life and Our Sanitary Institute will do well in continuing to 
death, Dr. Farr, as accurately as the Chancellor of the press this scheme for the registration of disease on the 
Exchequer balances the national ledger. With equal Government, and it may greatly assist the work by lend- 
readiness Dr. Farr, if the data were collected for him, ing its mind to the best means of collecting the facts on 
could tell from week to week the health as well as the which the weekly reports of disease will have to be based, 
mortality of the kingdom. In a short time, under such I might enlarge on this part of my subject, but I should 
regular record, the whole nation would know the reigning prefer to remain silent until the views of the medical 
health, the reigning disease, of every centre of life. And officers of health, now a large and influential class, have 
if, as might easily be done, the diseases of the lower ani- been correctly ascertained. My present purpose is served 
mals and the diseases of the vegetable kingdom were if I have sufficiently directed public attention to the prin- 
included in the returns, all the facts of disease would be ciples of the design. 

completely rendered. In the future of sanitary science the politician must 

I think I have already referred to an effort 1 made come forward more determinately than he has yet done, 
many years ago to carry out this design of registering the in order to secure for those over whom he governs three 
diseases of the kingdom. I refer to that effort again for pure requisites — pure water, pure food, pure air. 
a simple reason, — for the purpose of indicating that there The Public Health Act of 1875 deals with the water 
is really no greater difficulty in getting the facts than question, and makes provisions for the local authorities 
there is in utilising them, I attempted no more than the to supply their respective districts, by means of a corn- 
registration of the epidemic diseases, and I could afford pany, or by independent action. For my part I see no 
no more than the publication of a quarterly abstract of hope of any effective change for the better by these pro- 
the data that were forwarded. But in a short time fifty positions. It is utterly hopeless to trust to companies in 
medical observers were sending in returns from as many a matter of such vital moment. It is equally hopeless to 
stations, extending from St. Mary's, SciUy, to Lerwick, in trust to the undirected action of local authorities. If we 
the Shetland Islands. These stations could easily have trusted to such agencies for the collection and delivery of 
been increased to any extent, and the amount of informa- letters by post, does any one suppose that the results of our 
tion regularly communicated was indeed most valuable. present postage system would be attained? Yet important 
Two facts connected with this attempt are perhaps as intercommunication by letter is, it is less important 
worthy of note, one as showing something determined, than the supply in due quantity and pure quality of that 
and the other as showing something suggested. In vital fluid which makes up three parts out of four of every 
the returns sent from the district of Canterbury in the human organism, and which is wanted as much by the 
spring quarter of the year 1857 was included the first millions who never receive a letter, as by the millions who 
account of the invasion of this country, at least in any do. In this political part of sanitation, the Government 
known time, by the disease since then so prevailing and must do one of two things. It must either produce a 
latai, aipntheria, rhis disease first appeared in the little process or processes for pure water supply, ana insist on 
vuiage 01 Ash; ana was called the Ash fever. The out- every local authority earning out the proper method ; or 
break was observed and recognised by Mr. Reid, of it must, — and this would be far better,— -take the whole 
Canterbury, and was reported to my register by Mr. matter into its own hands, so that under its supreme 
ttanenaen, who collected for me the tacts of prevailing direction every living centre should, without fail, receive 
diseases from eight medical observers living near to him, the first necessity of healthy life in the condition fitted 
of whom Mt, Reid was one.- The first Sets of a new for the necessities of all who live. 

m ttMs^pouatry were thus recorded on the spot. By recent legislation we have some security for ob- 
a 8 something even as matter of history. How such ta mmg fresh animal food , and foods freed of foreign 
at an * ce *° a centra * government authority, substances or adulterations* The penalties that may be 
m dealt with ; how promptly a central authority inflicted on those who sdl 1 decomposing, diseased, oraduF 
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terated foods are beginning to have effect, and much good 
is resulting. Nevertheless, eyen here the legal rule falls 
short of completeness. The inspection of animal food 
is as yet most unsystematic and imperfect. With all our 
richness of means ready at command, we have not 
approached that admirable system for the inspection of 
ammal foods which our Jewish brethren, through ages of 
ignorance and oppression, have managed so efficiently to 
carry out, and which has entirely saved them from many 
of the great calamities of disease that have fallen on less 
careful people. The complete inspection of animal 
foods, including milk, is a clear piece of sanitary law 
which, from day to day and hour to hour, must ultimately 
be enforced. 

Imperfect as legislation may be in respect to supply of 
pure water and food, it is advanced in these directions 
when the steps it has taken for supplying pure air are 
brought under observation. There is no practical legis- 
lation of any kind on this requisite. The air of our 
large towns is charged with smoke and impurity. The 
air of our great factories is charged with dusts which 
destroy life with the precision of a deadly aim. Dr. 
Purdon, one of the certifying surgeons under the Factory 
Acts, reports that in the flax- working factories under his 
care the carders, who are all females, if they get a card- 
ing-machine at eighteen years, generally die at thirty 
years. Can any fact be more terrible than such a fact, 
that a girl of eighteen should have to live by an occupa- 
tion that wall bring her existence to an end in fourteen j 
years, and to that end with all the prolonged wasting, J 
sleeplessness, suffering, incident to the disease consump- j 
tion of the lungs. If it were the fate of these doomed J 
workers that at the close of fourteen years’ work the ! 
majority of them were taken forth and shot dead in an j 
instant, their fate were infinitely better than it is. The I 
heart of the nation would thus be roused, and the law in 
all its majesty would be put in operation to arrest the 
progress of the crime and to punish the offenders. Yet, 
year after year as effective an offence goes on, and be- 
cause the results of it is hidden in the sick-room there is 
no arrest of its progress, no punishment for its commis- 
sion. 

In the application of political science to preserva- 
tion of health not one subject presses more earnestly 
than the question of the supply of a pure atmosphere to 
the millions of industrials of these islands. In an in- 
quiry I recently undertook on this matter for the Society , 
of Arts, Manufactures, and Commerce, the facts that j 
came before me were as of a new world. You wall find 
a compact mass of these facts in the lectures I had the 
honour to deliver before that learned society. Those 
lectures contain a tithe only of the things seen. 1 am 
quite sure that our leading politicians can have no ade- 
quate conception of the mental and physical condition of 
the great industrial classes, or of the need that exists for 
reconciling those classes to their fate. These truths are 
plain. 

The catechism has failed to satisfy them. Bad air 
keeps up in them a depraved mental as well as physical 
state. Their poverty and not their will consents to their 
condition. In short, as a physician dealing with the 
physiological and psychological phenomena belonging to 
a class instead of an individual,— and this is all the differ- 
ence there is between a politician and a physician,— my 
diagnosis is that a serious organic state febrile, fitful, 
fatal, exists in this part of the nation ; that it demands 
the watchful consideration of all physicians, State and 
ordinary; and that the sooner the natural cure for it, 
pure air, and plenty of it, is let in the better for every class 
everywhere. 

All political troubles have a physiological cause. To 
the Statesman not less than to the physician, physiology 
is the only true source of knowledge. A society such as 
ours, therefore, possessing asit docs professed physiologi- 


cal skill, may render most important service by tracing 
out for the legislator the simplest scientific means for 
removing with atmospheric impurities and by preparing for 
that sanitary future when men universally shafi breathe 
purity even with their freedom. 

If any other incentive to action in this direction were 
required it would be the further fact that all diseases, 
mental and physical, national and individual, begotten of 
an impure atmosphere, are transmitted on. The con- 
sumption of body, the restlessness of mind are reproduced 
and gain intensity of development with each generation 
until practically they inaugurate a distinct racial type of 
human imperfectedness. 

With this topic of legislating for pure air would come 
in naturally the question of homes for the people and 
the development of those recent acts which have been 
passed to meet the necessity. These efforts of the world 
political can scarcely be over-estimated ; but there is one 
movement which stands before them and which has been 
singularly overlooked. It is essential that the home of 
the working man should in every case be cleared of the 
details of daily work. So long as he is compelled to 
work in the room in which he sleeps and takes his food, 
so long his home must be an unhealthy centre, and too 
often it will be the centre from which infected work 
will pass out, bearing infection into the homes of the 
wealthy. A modification of factory legislation by which 
a free and properly regulated work-room should be within 
the easy reach of every working man in every crowded 
centre is a necessity which all sanitary labourers should 
strive to get supplied. Our Institute has another urgent 
task before it in the effort to enforce this necessity on 
public attention. 

In the future of sanitary science one more amongst many 
other reforms of a political character must needs claim im- 
portant consideration. 1 refer to the political assistance t hat 
must be given to all of us who are engaged in the labour of 
quenching the drunkenness of our land. Our best sani- 
tary efforts will fall far short of their deserts until this 
object shall be achieved. Over the future of sanitary 
science will be suspended a pall of sorrow until this 
object shall be achieved. Does any one desire to know 
how the mortality of the kingdom is modified by strong 
drink, let him read the knowledge in the State record 
book which tells that those who sell the destroyer die by 
it at the rate of one hundred and thirty-eight to the hun- 
dred of the whole population. Then, starting from this 
signal fact, let him trace the influence of the destroyer 
through all the courses of diseases which, under learnedly 
obscure names, spring from it and kill from it in au 
classes of society. Finally, let him reckon up the here- 
ditary evils which are engendered by the same destroyer 
and the influence of that on the course of disease, and 
his lesson will be in some measure complete. 

I do not think this the occasion to discuss the value of 
the different political sanitary measures that have been, 
or are at this time, in the public mind for the repression 
of the national evil now touched upon. Be it sufficient 
for me to state two impressions only. Firstly, that every 
day’s experience of the question in various communities 
where as a teacher of abstaining temperance I am wont 
to labour, indicates tome that unless the State does edme 
to the aid ot the teacher the battle against intemperance 
must be indefinitely prolonged. Secondly, that if the 
State, itselt doing nothing active in the way of repression, 
would but determine to cease to legalite the cause of the 
evil and to make revenue out of the transaction, the 
labours of the temperance reformer would have the most 
prosperous season of success presented to their view. 
Hitherto this has not been considered at a sanitary ques- 
tion. In the future no sanitary student will venture to 
exclude it from his studies. . 

The contemplation of the political samtaiy future of 
this kingdom offers many other topics, all of which I m* 
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leave, in order to devote a few minutes to our subject in its 
relation to medical science. 

The Medical Part . 

The influence which sanitation will exert in the future 
over the science and art of medicine promises to be momen- 
tous. It promises nothing less than the development of a 
new era ; nor is it at all wide of the mkrk to say that 
such new era has fairly commenced. The greatest of the 
world’s philosophers, the philosopher whose thoughts 
cover the world of science as with a garment, I mean Lord 
Bacon, said of the medicine, of his day, that it stood for 
judgment on quite different merits than did other learned 
pursuits. “ Other arts and sciences,” he argued, “ are 
judged of by the power and ability exhibited in the conduct 
of them by their professors, and not by success or by events. 
The lawyer is judged by the skill of his pleading, not by 
the issue of the trial ; the pilot by his skill in directing 
the course of the ship, not by the fortune of the voyage. 
But the physician can perform no particular act by which 
his ability can be directly demonstrated, and therefore he is 
principally judged by the event, which is very unjust. For 
who shall decide, if a patient die or recover, whether the 
good or the evil is brought about by art or bv 
accident? Whence,” says he, “imposture is frequently 
extolled, and virtue decried. Nay the weakness and 
credulity of men is such, that they often prefer a mounte- 
bank or a cunning woman to a learned physician. So 
the ancients made Esculapius and Circe brother and 
sister, and both children of Apollo. Hence,” he adds, 
“physicians say to themselves in the words of Solomon, 

* If it befall to me as befalleth fools, why should I labour 
to become more j wise ? ’ And therefore one cannot 
wonder that they commonly study some other art or 
science more than their profession, because they find that 
mediocrity and excellency in their own art makes no 
difference in profit or reputation ; for man’s impatience 
of diseases, the solicitude of friends, the sweetness of life, 
and the inducements of hope, make them depend^ upon 
physicians with all their defects.” 

Had Bacon spoken these sayings in the present day, he 
had spoken, with one or two exceptional errors, as truth- 
fully as he spoke in his own time. Had he been a 
, physician, he might indeed have gone further than he did. 
He might have urged his too frequent inadequacy himself 
to decide whether his own success rested, in particular 
instances, on skill or on accident. He might further 
have added how oftentimes the cheek of the right-minded 
physician pales or burns with doubt as he hears his 
own praises declared for skill which he himself cannot 
for a moment take credit to his own heart. This has 
been the fate of medicine until our day. On such fate 
all the quackeries have flourished ; on it all the “ pathies ” 
and dogmatic systems of medicine have flourished ; on 
it the idea of cure has found too willing acceptance and 
belief 

At last a change has come over the science of medi- 
cine. With true nobleness of purpose, true medicine has 
been the first to strip herself of all mere pretences to cure, 
and has stood boldly forward to declare as a higher philo- 
sophy the prevention of disease. The doctrine of abso- 
lute faith in the principle of prevention indicates the 
existence of a high order of thought, of broad views on 
life and health, pf diseases and their external origins, of 
death and its correct place in nature. The doctrine of 
absolute faith in curative medicine, of power vested in the 
kands of a distinct sect or class, and exercised by them 
: «* by regal rigfat and without the assistance or interfer- 
: of those upon whom it is exercised, indicates a low 

standard of knowledge ; a too confiding spirit in the wis- 
; dom of a minority ; a departure too wide from the safe 
law of se&preservation ; and an ignorance of the avoidable 
0411 ws of diseases ; a blindness and therefore an unneces- 
sary exposure to danger , an overweening and sudden fear 


of dangers of all kinds little and great, and a hasty and 
thoughtless pursuit after that mode of rescue from dangers 
of disease which claims for itself the greatest pretensions 
and boasts the greatest successes. 

It shall remain as one of the glories of medicine that 
she herself has first seen these truths, and, willing to 
sacrifice her own interests to truth and light, has put them 
forward without fear, without reward. In the science ot 
prevention medicine takes in fact all the world with her. 
The science becomes a political, a social, as well as a 
medical study. It appeals to every mind. When it once 
is so set forth it fills all men with its teachings. It models 
itself into household truths and commingles with the 
moral and even religious elements of life. Admitted for 
a season into the household, it steps forth again to find 
its way into the legislature. It becomes eventually a 
governing science — a law. 

This scientific course commenced, must needs go on. 
But in its going it must needs also change greatly the old 
face of medicine, and remove in the change the Baconian 
reproach. I do not think there is much difficulty in fore- 
seeing what in the main the change will be like. 

I need not say that the “pathies” will go. The 
pathies of all kinds are as dead as door-naiis, and 
wait only to be decently interred in a common grave. 
In time the word cure will go altogether. It is clear 
already that there is indeed no such thing. A man 
born to live through a given cycle lives through it 
free of disease, unless he be stricken from with- 
out. If he be stricken, and by the stroke the natural 
functions, by the exercise of which he lives, are not so 
disturbed but that they can swing back again in due 
order, he may recover ; if he be stricken beyond this, he 
will die. Nature will pursue her course undisturbed by 
either event. She will make no special effort to kill, and 
assuredly she will put out no special hand to save. A 
man may intervene, and may, by knowledge, put the 
stricken body into such a condition that it may swing 
back into natural course whereby he will have put it 
into a condition in which it will not die. This is the very 
highest development of medical art resting on science. 
But it is not cure, in the common meaning of that term. 

By the progress of sanitary science and by its influence 
on practical medicine we shall attain these perfect rules 
of management after the infliction of the stroke of dis- 
ease ; and I do not doubt that the art of placing the 
stricken under such conditions that they may not die will 
for ever afford scope for the inventive genius of man. 
The more immediate triumphs will, however, come in that 
part of the work which is purely preventive. Down from 
the skies comes the forked lightning and lays a man 
prostrate. It is a question for the ages who shall place 
that man in a condition under which he shall certainly swing 
back again into life. But the preventive art that puts up a 
metallic rod to divert the lightning from other men, that 
is the present triumph of human skill ; skill which, car- 
ried to perfection, shall prevent the stroke and put out 
the second art by removing the necessity for its applica- 
tion. 

With the progress of sanitary science we must expect 
to see preventive medicine taking the ascendancy. Cure 
will cease, prevention will grow. Humanly-made epi- 
demics, like the great plague of London, which was 
planted and reared in the rush-covered floors of domi- 
ciles saturated with the organic refuse of years, or like 
the modern typhoid, which is fed by streams of drinking 
water uncleansed from human excreta, such self-made 
epidemics will be prevented by simple mechanical skill. 
Diseases imposed by indulgence in harmful pleasures and 
appetites, or by physical overwork and shock, will be re- 
moved by the effect of moral influences and knowledge 
of cause ; and gradually, 1 believe, those persistent evils, 
which, like the lightning-stroke, come without human 
ordinance or fault, will be placed also under some pro- 
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tecting care, and, if not removed, reduced to a short 
calendar. 

It is felt by some that the medical Sanitarian of the 
future will have his best efforts thwarted by the forcible 
excess of life beyond the means that can be found for the 
support of life, as if life were a mere secondary principle 
in the universal order. I sec no such cause for fear. That 
in the progress of life on the earth the day will ever come 
when the earth will not supply food for its people is to 
my mind pessimism carried into an insane vulgarity. It is 
clear that man can always reduce to his wants the lives 
of all animals except man. The question rests therefore 
on the abnormal increase of man alone. Nature knows 
that and rules accordingly. Let man remain savage, and, 
however sensual he may be, he will die fast enough by 
war, plague, famine, or luxury. In that state he will never 
overstock the earth, but either grope in solitary places a 
neglected family, unprotected from all the killing vicissi- 
tudes, or will sink into luxurious barbaric decadence. 
Let man become exalted in life ; exalted by communion 
with noble pursuits ; with pursuits of science, art, letters, 
and cultivation of greatest happiness for the greatest 
number, and his sensual life will become too subject to 
the virtue to leave a chance for the danger which a low 
sensuality sets up as a terror and at the same time a 
temptation for the vulgar. 

I think it my duty to deal plainly with a question which 
affects so closely the future of sanitation, and to express, 
from an experience which is confirmed, as I know, by 
some of the brightest ornaments of my learned profession, 
that nothing is wanted to correct the danger of over- 
population but improvement of mental process ; nearer 
communion with the eternal mind in His works ; purer 
artistic education, healthier homes, more rational amuse- 
ments, and the ennobling influence of a holier life amongst 
those who assume to be the cynosures of the nation. 

On the whole the prospects of medical learning and ac- 
tion will be greatly improved by sanitary advancement. It 
is possible that fortunes or reputations resting on faith in 
famous curers will dwindle slowly away, and that not for 
long will the skill of the physician be valued by the fal- 
lacious reckoning of mere results. But in exchange there 
will be opened to the physician a career in which skill 
of labour will be exhibited together with results, the results 
obvious as to their relation to the work, and both, if good, 
successful beyond praise. 

The Social Part. 

The future of sanitary science in relation to social life 
generally, its effect that is to say on all classes of the 
community, promises steady progress. No one who has 
been actively engaged for the past quarter of a century in 
sanitary work can doubt this statement Throughout all 
sections of the community there is desire to know ; and if 
the legislator will be content not to legislate until he sees 
that free-will guided by knowledge is in the same tram 
with him — it doesn't matter in which class, — all will go 
welt The workers in our Sanitary Institute though they 
be not legislators can, nevertheless, greatly assist Par- 
liament by bringing free-will into harmony with know- 
ledge, and though the distinction does not at first sight 
stand out, in separating free-will from ignorance and from 
those automatic demonstrations of ignorance which are 
the outward and visible signs of unhealthy habits of life. 

The social work that has to be carried out for the future 
of sanitary science is purely educational. Educational not 
merely by lectures and books and lessons from books, 
but by demonstrations of sanitary works, plans, buildings, 
mechanisms, results of all labours bestowed on the cause. 
Without venturing on details Of this kind which would 
land me in another address, ! may be content to touch on 
twjpoims, both of vital moment for tile fetus*. 

The first of these relates te modes of reaching so 


as to carry the sympathies of the learner and his more 
refined tastes along with his reason ; to attract and charm 
his senses as well as his intellect. It is said of us sani- 
tarians, and sometimes I fear with some truth, that 
we would make health hideous. We need not do so ; 
and if the feat has ever been accomplished it is but the 
work of a “ 'prentice ban,* that ought to be forgiven. 
Health truly is beauty in the living evidences of it,, and 
should be so in those inanimate evidences which the 
builder and the engineer construct for us. I would there- 
fore urge that in all coming sanitary work, theoretical or 
practical, the sanitarian should call the artist also to his 
side, and that no design of a sanitary kind should ever be 
executed in which the hand of the artist does not play its 
beautifying part. 

And if I might suggest so much to the imaginative 
scholars who live to make life sweeter to the many, I 
would ask them, — poets, painters, sculptors, players, 
musicians, — to believe that to render practical even their 
refined labour is to render that labour more acceptable, 
more diffusible, more durable. 

The second topic relates to those who require first to 
be taught the sanitary lessons of the future, I want 
strongly to enforce that it is the section of the nation 
which Dr, Farr classes as the domestic, the six million 
of women of the nation, on whom full sanitary light re- 
quires first to fail. Health in the home is health every- 
where. Elsewhere it has no abiding place. 

I have been brought indeed by experience to the conclu- 
sion that the whole future progress of the sanitary movement 
rests for permanent and executive support on the women of 
the country. When as a physician I enter a house where 
there is a contagious disease, I am, of course, primarily 
impressed by the type of the disease and the age, strength, 
and condition of the sick person. P'rom the observations 
made on these points I form a judgment of the possible 
course and termination of the disease, and at one time I 
should have thought such observations sufficient. Now 
I know them to be but partly sufficient. A glance at the 
appointments, and arrangements, and managements of 
the house is now necessary to make perfect the judgment. 
By this is shown wbat aid the physician may expect in 
keeping the sick in a condition most favourable for escape 
from death ; and by this is also shown what are the chances 
that the affection will be confined to one sufferer or distri- 
buted to many. As a rule to which there are the rarest excep- 
tions, the character of the judgment is hereupon depen- 
dent on the character of the presiding genius of the home, 
— on the woman who rules over that small domain. The 
men of the house come and go ; know little of the ins and 
outs of anything domestic ; are guided by what they are 
told, and are practically of no assistance whatever. The 
women are conversant with every nook of the dwelling, 
from basement to roof, and on their knowledge, wisdom, 
patience, and skill, the physician rests his hopes. How 
important, then, how vital that they shall learn as a part 
of their earliest duties, the choicest sanitary code. How 
correct the decision of the founders of the Sanitary Insti- 
tute, that from the first they should include sanitarians of 
both sexes as working associates. 

To women mdre than to men this work is new. To 
women more than to men this work is hard to realise. Natu- 
rally more conservative than men they are moved with less 
haste to tasks of reformation and reconstruction. More 
sensitive to criticism than men, they are given, at first, to 
resent, as if it were an insult to past customs and usages 
to which they are attached, the suggestion of innovation. 
But these passing difficulties removed* there is in the 
hearts of women such matchless generosity, such over- 
powering love for every device tending to promote the 
happiness of ail firings of Ufai w 
indeed be content for ihe'Jhture .of sanitary science in -its 
social aspects, if we do ao raor® than rin them to mt 
cause and entrastiti detail* pi their ministering spell, ' 
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CTUDYING in Mr. Squieris new work the records and 
O ruins which attest the civilisation of Peru before the 


planes of earth and Stones built up against the chulpas 
stUl remain, up which the stones were moved, probably 
with levers, and possibly with rollers also. Looking at 
the woodcut, one sees a low opening cut through a block 
at the base of the tower, just large enough to admit the 


Spanish Conquest, one finds oneself repeating the often- at the base of the tower, just large enough to admit the 
asked question, Did these advanced arts and institutions body of a man ; this leads into the circular burial 

arise out of native savagery, or were - --- 

they at least developed under the guid- - * I 

ance .of Wea^ ^mport^i ^ from tlw <>ld ^ 

that it must bt home-madefmay not 

feel quite so certain of the whole being ' k | 

absolutely free from foreign influence. ^ fe . flB 

It is much to affirm of a bronze age f ( ' iBF-' -* j i |ij 

people like the Peruvians (for particulars H JKujT jnrf ,1 

and drawings of their somewhat special ^ ^ \ 

types of bronze implements, see pp. 175, ~\ J£ S £££sz x~— — — 

579) that they invented this alloy inde- — — — — 1— -^sp~ ^ 4 

pendently. For an excellent case of — - " \ . .. -'-■w*-*'* 

mingled native originality and similarity ^ ~ ^mT ^ 

to Old World types, attention maybe 1 

called to the stone-circles of Sillustani, •- - - : „■ "1 _ .* 

as exemplified by Fig. j, reproduced f.g. i.-Sun-Cirdc. Sillustani. 

from Mr. bquier (p. 384). He calls them 

“sun-circles,” which, however, is begging the question of chamber, vaulted with flat, over-lapping stones. This 
their as yet unproved purpose. At any rate there they primitive arrangement of the “ false arch ” which reminds 
stand, circles of erect unhewn stones like the cromlechs one of those which children make with their bricks, is usual 
of Europe and Asia, but with a special feature in the sur- in Peruvian as in Central American architecture. Yet, as if 
rounding pavement or “platform” of well-fitted hewn to complicate the problem of architectural history in 
stones, with a gutter running all round the circle near the j America, there are exceptional cases where, as at Pachaca- 
inner edge. ; mac, true arches of sun-dried bricks are still to be seen (p.71). 

On the hill above are seen the ruins of 
chulpas or burial-towers. Fig. 2 shows two of 
these, the left-hand one being a beautiful ex- 
ample of building in close fitting blocks of 
hewn-stone, an art which had attained in Old 

Peru to a perfection hardly reached elsewhere * 

in the world. This tower is thirty-nine feet * ^-7- 

high, and widens as it rises from sixteen feet . . 

at the base to nineteen feet at the spring of _ ( k ‘ 

the dome top. In a still larger chulpa there * v ; '7 ,; ■ 

are hewn trachyte blocks as large as twelve 

feet long on the curve of the face, by seven “ v ^ - " ** 

feet high, and five feet deep. The stones, fit- HV 

ting together face to face without mortar, are L.:' ' r - - Jg 

imbedded within in the mass of the stricture, -w t ^ ^ . 

which is of rough stones laid in clay. Extra- > p* ^ 

ordinary skill in masons' work is shown by JL ^ 

these blocks being not onty cut in the sides 5 

and outside curvature to a radius from the 

centre of the monument, but in the gradual ft&k 1 *"-,■**&* *' 

swell of the structure as it widens out, as well 

as the curve of the dome, being accurately taken £ / : j* 

in each block <p, 383). The blocks were not ' ^V/,w v - 

shaped after being put in position, as is proved ^ m n 

by numbers of them lying on the ground, per- Fia * ~ Round Chulpas Siiiusuni. 

fectly cut to conform to their places in towers that were j “ Of the more usual Peruvian masonry, where the blocks, 
never finished, so that they were hewn to plans in which accurately faced, are kept in position by their mere bear- 
mrv dimension of the structures had been previously j ing on one another, without cement or mortar of any 
' 2**1 X € ^ WI ^ all this skill there was not the mechanical 1 kind, Fig. 3 presents a specimen. It is interesting for other 
w XX 81 ! 10 P r ?V d ? an .y th » n g like pulley* or cranes to reasons, being one of the Ynti-huatana, or “sun-years,” 
noist the heavy blocks into their places. The inclined by which the solar year was determined. The following pa s- 

tndd«irt, of Travel ...d i;xpio«Uor, in th« L.nd 0 r,h, inc^ " i from Garcilaso de la V^;a's “ Royal Commentaries 
By *. Owrg, Squi*,. (Losdon . M»cnuiUa, .Sjj. ) *““*• I of the Yncas " seems to describe structures of this kind 














the question of 


Fig. i.— Sun-Circlc, Sillustani. 

chamber, vaulted with flat, over-lapping stones. This 
primitive arrangement of the “ false arch,” which reminds 
one of those which children make with their bricks, is usual 
in Peruvian as in Central American architecture. Yet, as if 
to complicate the problem of architectural history in 
America, there are exceptional cases where, as at Pachaca- 
mac, true arches of sun-dried bricks are still tobescen (p. 71). 
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Fig, a.— Round Chulpa.*, Sillustani. 
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« The Yncas were also acquainted with the equinoxes* seems an inappropriate description of the plain truncated 
and observed them with great solemnity. ... To ascer- conical gnomon shown in the drawing. It is. however, 
tain the time of the equinox they had a stone column, as Mr. Squier says (p. 525), M sharply cut and perfectly 
very richly carved, erected in the open spaces in front of symmetrical. 11 Can this be all that Garcilaso meant by 
the temples of the sun. When the priests thought that i4 columnas de picdra rfquisimamente labradas ”? or were 
the equinox was approaching, they carefully watched the others of these structures furnished with more ornament? 
shadow thrown by the pillar every day. The pillar was Garcilaso also describes towers near Cuzco erected for 
erected in the centre of a large circle, occupying the determining the solstices ; but Mr. Squier considers that 

his account is confused, and that these 
v;> , V v, so-called towers were only Ynti-huatanas. 

% _, s From this opinion Mr. Markham, writing 

L I n ' in the Academy for May 19, quite dissents, 

J ** and probably most readers who go through 
the whole of Garcilaso's chapter will con- 
sider that he had some idea of what he 
was writing about, and will take it on his 
(and other) evidence that the Peruvians 
had, in fact, solstice-towers as well as 
these equinox-cones. After all one must 
admit, with Mr. Squier, that the Peruvians 
had not advanced so far in astronomy 
and computation of time as the Mexicans 
and Central Americans. 

No traveller before Mr. Squier had 
thoroughly explored the great lake of 
Titicaca with its sacred island, celebrated 
in tradition as the place whence Manco 
Capac and his sister-wife Mama Ocllo, 
children of the Sun, and first of the Yncas, 
came down to govern and civilise Peru. In 
this cold desolate region, twelve to thirteen thousand feet 
above the sea, ruins of palaces, convents, and the temples 
of the Sun and Moon still remain to attest its sanctity 
under the Ynca rule. Mr. Squier’s estimate of the true 
value to be placed on the traditions of the Yncas is 
reasonable and moderate. To the warlike genius 
which enabled them to subjugate the vast land, to 
the political genius with which they organised the 
system of communication and social control, 
which is one of the most wonderful phenomena 
in the history of nations, he does full justice 
without countenancing the absurd idea that the 
whole development of Peruvian culture is to be 
attributed to this one conquering tribe. His re- 
searches, indeed, bring out more clearly than ever 
the distinctness of much of the native civilisation of 
Peru from that of the Yncas, whose rule had not 
been extended over the whole land till near the time 
of the Spanish Conquest. 

The ruins of the temple of Pachacamac, and 
elsewhere near Lima, show us a people similar 
in origin and language to the Yncas, but who 
had their nationality and culture before the con- 
quering tribe came down upon their coast from 
the high valleys of the Andes. The Chimus of the 
Truxiflo district spoke a language still known in some 
villages, and said to be quite distinct from the Quichua 
of the Yncas. Yet these people had attained to 
peculiar skill in metal-work and pottery. Indeed 
from this district come the well-known Peruvian 
vessels with double spouts or double bodies often 
modelled in the form of an animal or a pair of 
animals, and with a kind of whistle uttering the 
creature's proper cry when the vessel is tilted so 
that the water in it forces air in and out through 
the hole. Not less curious are the well-modelled 
head-vases, which (Fig. 4) give us the means of 
comparing the features of the ancient and modem in- 
habitants. With reference to this and other drawings 
here reprinted from the hundreds contained in Mr. 

, ... Squieris volume, he may be congratulated on the 

upon it, saying that on that day the sun with all its light thoroughness with which he has enabled his readers to 

(Markham's translation, understand the book which suggested his exploration— 
published by the Hakluyt Society, voh i» p* 179)’ Prescott's “ History of Peru**' 
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whole width of the courtyard. Across the circle a line 
was drawn from east to west, and long experience had 
shown them where the two points should be placed on the 
circumference. They saw, by the shadow thrown by the 
column in the direction of the line, that the time of the 
equinox was approaching; and when the shadow was 
exactly on the une from sunrise to sunset, and the light 
of the sun bathed the whole circumference of the 



Fig. 4. —Ancient Yeses end Modem Peruvian Heeds. 

column at noon, without any shadow being thrown at 
aU, they knew that the equinox had arrived. Then they 
adorned the pillar with afl the flowers and sweet herbs 
that could be gathered, and placed the chair of the sun 


It is true that a w stone column verv richly carved * 
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THE METEOROLOGY OF THE FUTURE 

A Vision 

T? RE ELY translated from the Japanese by one who is 
* thankful that he does not live m Japan. The trans- 
lator would remark that in importing our Western insti- 
tutions it is of great consequence to appropriate likewise 
the spirit which pervades them. 44 Dead flies cause the 
ointment of the apothecary to send forth a stinking 
savour” (old Eastern proverb). 

(N.B. — This translation is dedicated to the Council of the 
Royal Society .) 

A quiet people are the dead, 

What stillness do they keep l 
The battle rageth overhead, 

But marreth not their sleep. 

And yet that this is sometimes broke 
Hath been revealed to me ; 

’Twas in eighteen hundred and eighty-one 
At the bottom of the sea. 

There lay poor Jack, his perils past, 

No more to turn the quid, 

Nor pipe his eye (since barnacles 
Were feasting on the lid). 

Long thin sea-ropcs in tangled coils 
Were round and round him curl’d, 

Yea, scaly things above him swam, 

Down in that green sea-world. 

He could not weigh his anchor up, 

He could not heave astern — 

And thus in my bewildered ear 
He spun his doleful yarn. 

“ ’ Twas not the storm that brought me here 
“ In Davy Jones's grip, 
u But 'twas because my mates ami me 
“ Sailed in a rotten ship." 

I answered him : But knowst thou not 
That Plimsoll’s noble band 
Board every ship, and punch its ribs 
Before it leaves the land. 

No rotten beam but would be seen 
By such a skilled detector — 

The dead man groaned—" Alas / dear mate, 

“ They jobbed the ship's inspector. 

“ Not two hours' sailing fi otn the Nore 1 
u The wind began to veer , 

“ The storm was strong, the ship was weak , 

“ And we were driven here." 

Belay ! belay 1 thou man of Death, 

Thy yam won't hold together, m 
Dost thou not know we have a board 
That telegraphs the weather ? 

A board that sits both night and day, 

With facts and figures stored, 

Why man alive !*— The dead man groaned—* 

“ Alas they joblxd the board." 

Why dost thou groan thou man of death ? 

Why so blaspheme and cuss ? 

Their chairman sure was not the smith 
To forge thy fetters thus ? 

His was a mind of many sides, 

Well filled with a and b, 

And x and y, and likewise a— 

** But he didkt know the sea." 

* 

t dot* not occur inthc orijpn»l— only Us Japanese 


As thus he spake 1 forthwith said— 

Well, even it this be true, 

The captain makes not all the ship, 

Now, what about the crew? 

There's one I know — “ Divine ” doth best 
Express his god-like presence ; 

“ He knew the sea but never dived 
Beneath its phosphorescence ." 

Then, I replied, there was a third, 

In fame to none will yield, 

He led the band who reaped renown 
On India’s famine field. 

Was he the man to see thee die ? 

Thou wilt not tax him— come ? 

The dead man groaned — “ I met my death 
Through a sun-spot maximum." 

One more— the rover of the crew — 

Hath sailed o’er many seas ; 

Come now, be reasonable, he — 
u Was busy shelling peas." 

I wakened up in sheer disgust, 

And to myself I said, 

The living man for prejudice 
Is beaten by the dead. 


THE SPECTRA OF CHEMICAL COMPOUNDS » 

I N this paper Mr. Moser discusses the question, whether 
chemical compounds have a spectrum of their own 
or whether they only show the superposed spectra of 
their elements. To those who have worked at the sub- 
ject the question can hardly be called an open one. 
Ever since the too much neglected work of Mitcherlich 
it was proved that each compound has its own charac- 
teristic spectrum, and whatever evidence subsequent 
workers have added to the question, the merit of having 
decided it belongs solely to Mitcherlich. 

Nevertheless Mr. Moser’s work is a valuable one and 
for several reasons. Other questions still at issue are 
intimately connected and cannot be discussed without 
once more referring to Mitcherlich’s work. Most of these 
questions are not as yet amenable to strict proof but must 
be decided by the common sense of those who work at 
the subject. It is therefore of importance that as many 
as possible should take up the question, and though each 
worker may add little to the stock of knowledge, the con- 
sensus of opinion, thus established, will advance the sub* 
ject materially. It is a pleasure to find that Mr. Moser 
has apparently arrived at the same theoretical views 
which have formed the leading string during the last 
years to the experimental work of Lockyer and others 
in this country. Mr. Moser mentions the suggestion of 
Prof. Helmholtz that the line-spectra are due to the vibra- 
tions of an atom while the band spectra are due to the more 
complex molecule. This is precisely the view first put 
forward by Lockyer, and it has thus received a striking 
confirmation from an independent quarter. 

Mr. Moser experiments on the changes which certain 
absorption spectra undergo by a variation first of the 
thickness of the absorbing layer, and secondly of the 
temperature. With regard to the variation of thickness 
of the absorbing layer the conclusions seem simple 
enough. The bands get darker and wider. The influence 
of temperature is divided into two parts. On the great 
majority of bands the increase of temperature has appa- 
rently the same effect as an increase of mass 5 that is, 
it increases the absorption. 

It is more than probable that this increased absorption 
is really due to an increase in the number of moieties 
giving the absorption spectrum in question. If a gas is 
* By J*mes Mo*er {Ppgg. Arm., vol. clx.» p. *77*) 
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near the temperature at which it condenses, its molecules 
as a rule aggregate before they finally pass into the liquid 
state. Each molecular aggregation has its own spectrum, 
and thus a change of temperature producing a difference in 
the relative number of molecules in these different states 
will increase the absorption of one spectrum, while it 
weakens some other absorption spectrum. If the spectrum 
which gets weaker lies in the invisible part, the only visible 
effect of temperature is to increase the darkness of the 
whole observed spectrum. In many cases, however, we 
can follow out not only the increased absorption of one 
spectrum, but at the same time the gradual breaking up 
of another spectrum, and this affords a beautiful illustra- 
tion of the gradual dissociation which we can now trace 
step by step. 

In order to make my meaning clearer I shall trace in 
detail the effect of an increase of temperature on the ab- 
sorption of sodium vapour. If we heat up sodium in an 
iron tube we observe at first a continuous spectrum 
stretching from the red and blue end of the spectrum 
towards the green. If the mass of sodium vapour is suf- 
ficiently great the two banks will join, and the whole 
spectrum will be absorbed. If we now raise the tempera- 
ture the light will force its way through the bank in the 
green, and then, almost as suddenly as if a curtain was 
withdrawn, the spectrum will open from the green towards 
both sides. The continuous absorption now has entirely 
disappeared, but a series of finely-shaded bands are seen. 
The D-line will soon make its appearance, and if we now 
continue to increase the temperature it will increase in 
darkness, and we shall soon arrive at a point where the 
bands quickly fade away, and as we see them disappearing, 
we see the whole absorption thrown into the D-line, which 
gets thick and of an intense black colour. 

No one who has ever actually observed this fact can 
for a moment doubt that we have here to do with a real 
breaking up of the band-molecule, as we may call it, into the 
simpler molecular state in which it gives the line absorp- 
tion. Similarly at lower temperatures the band-molecules 
aggregate and give the continuous spectrum of which we 
have spoken. 

The three vapours which Mr. Moser has examined arc : 
Iodine, bromine, and the oxides of nitrogen. That the 
darkening of the absorption bands of iodine is due to a 
breaking up of a more comolex molecule is shown by the 
fact, discovered by Lockyer, that there exists a molecule 
of iodine which gives a continuous absorption, and which 
is more complex than the band-molecule. There can be 
little doubt that this also is the explanation of the analo- 
gous phenomenon in bromine vapour. The brown vapour 
of the oxides of nitrogen are known to be a mixture, and 
it is, t erefore, not surprising that the relative quantity of 
the different oxides changes with the temperature. 

It is, indeed, the second effect of temperature observed 
by Mr. Moser, that some of the bands disappear as the 
temperature is raised. There can be little doubt that in 
the case of the oxides of nitrogen, the three disappearing 
bands are due to a compound which is broken up as the 
temperature is raised. 

A curious alteration is noticed in the case of iodine and 
bromine vapour. In each case one band was observed to 
disappear and to be replaced by a number of fine equi- 
distant lines. I noticed some time ago a similar re- 
placement of a fluted band by a number of fine lines 
approximately in the same place in the emission spectrum 
of carbonic oxide* The change requires a more ’careful 
study before any decided opinion can be given as to its 
cause. Arthur Schuster 


OUR ASTRONOMICAL COLUMN 
The late Prof. Santinj.— Giovanni Santini, Pro- 
fessor of Astronomy and Director of the Observatory in 
the University of Padua, whose decease has been an- 


nounced in the daily journals during the last week, had 
nearly completed his 91st year, having been born at Borgo 
S. Sepolcro, in Tuscany, on the 30th of Tune, 1786. 
Educated at the University of Pisa, he applied himself 
especially to the study of the exact sciences, and in 1814 
was appointed successor to Vincenzo Cheminello at the 
Observatory of Padua. He subsequently became Rector 
of the University and Director of Mathematical Studies, 
to which position was attached the Professorship of 
Astronomy. 

Santini was the last of a phalanx of distinguished prac- 
tical astronomers among whom were Argelander, Bessel, 
Carlini, Encke, Madler, Struve, and others, which will 
long live in the annals of the science. The work with 
which he has been more particularly associated and 
brought into prominence in the astronomical world, 
relates to the celebrated comet of Biela, the perturbations 
of which body were calculated by him upon a uniform 
system from 1826, when the comet's period of revolution 
was first determined, to 1859, for which year he prepared 
an ephemeris, though the track in the heavens was too 
unfavourable to permit any hope of observations. San- 
tini*s memoirs on Biela’s comet appear partly in Mcmorie 
delV 1 . A\ Istituto Vencto di Scienst% &*c. t earlier ones in 
the Transact ions of the Academics of Padua and Modena. 
His colleague, Dr. Michez, took up his work for 1850 and 
continued the calculation of perturbations to 1866, in 
which year the comet was sought in vain, and we have no 
further computation of the effect of planetary attraction 
upon its motion. 

Amongst the other astronomical works of Prof. Santini 
arc several catalogues of stars in the neighbourhood of 
the equator, or from declination + io° to - 12°, for the 
epoch 1 840, in which the differences from the positions in 
Bessel’s zones are exhibited. Also an investigation of the 
mass of the planet J upiter, from observations of the elonga- 
tions of the fourth satellite, made at Padua in the first four 
months of 1835. which gave a result confirming the value 
deduced by Sir George Airy by similar observations at Cam- 
bridge a short time previous, Airy’s figure being — 

and Santini’s ~ — . He was the author of a valuable 
1049*2 

work for the student, “ Element! di Astronomia,” which 
contains a great amount of information relating to the 
practice of astronomy, that can hardly yet be said to have 
become antiquated, though the second and last edition 
appeared in 1830 ; the writer of these lines gladly ac- 
knowledges his indebtedness to this work, when a student 
of astronomical methods of observation and calculation, 
some thirty years since. Santini was elected a corre- 
spondent of the Institute of France (Academy of Sciences) 
in 184;. 

The Double- star 72 Ophujchi.— The close com- 
panion to this star was detected by M. Otto Struve, with 
the Pulkova 15-inch refractor, in 1842. In a note to his 
catalogue of 1850, he remarks ; “ I have looked at this 
star very frequently, and have noted it many times as a 
single star. On three occasions, however, J have seen it 
double, always very nearly in the same direction, and at a 
distance of r"5. I do not know how to explain these dis- 
cordances, except by supposing that the light of the 
satellite is very variable.” In 1847 the angle was mea- 
sured i66°*3, and the distance 1^59. Dawes states he 
bad examined the star with different telescopes, including 
Mr. Lasseil’s 20- feet reflector, but had never obtained a 
glimpse of the companion. Secchi thought he saw it 
double in July, 1857, but placed small reliance upon the 
observation ; in August, 1859, he obtained undoubted 
evidence of duplicity ; the angle was 3°7Si and the 
distance 0**604 for 1859*61, magnitudes 4 and 7 ; he 
remarks on this occasion ; “£ certameme doppia, e ben 
separata.” The suspicion of the discoverer is, therefore, 
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likely to be confirmed when large instruments are 
brought to bear upon the object frequently. 

A Reported Occultation of Mars ry Venus. 
a.p. 368, July 30,— Amongst the observations extracted 
from the Chinese Annals by the Jesuit missionary Gaubil, 
and printed in the Cotmaissance des Temps for 18 to, is one 
which is thus translated : “ An 368 « 3® annde Tai-ho, 
6* lune, jour K*a-yn (30 juillet) Venus £clipsa Mars.” It 
may be worth While to examine how far M. Leverrier’s 
tables will represent this reported observation. Calcu- 
lating for July 30 at oh. and 8h. Paris mean time, we 
find the following quantities : — 

Sun. 

True longitude. earth's 

0 , radius- vector. 

127 10 31 '4 OW45397 

127 29 507 0 0045058 

Venus. 

Geoc. longitude. Geoc. latitude. Log. radius 

„ , „ o'" vector. 

166 25 48 ... + o 30 59 ... 9 860940 

166 49 12 ... + o 29 53 ... 9 860966 

Distance from the earth at noon, 1*1263. 

Mars. 

Geoc. longitude. Geoc. latitude. Log. radius 

0 , 4 , <, . vector. 

166 35 25 ... + o 34 50 ... 0*196730 

166 48 17 ... + o 34 37 ... 0*196 623 

Distance from the earth at noon, 2*2168. 

Hence the conjunction in longitude would occur July 30 
at 7h. 18*510. Paris mean time, or July 30 at ish. 4m. 
mean time at Nanking, where the Chinese Court was 
then established ; Mars north of Venus 4' 39". Conse- 
quently, according to M. Leverrier’s tables, there would be 
no occultation, but a very close approach, and considering 
the calculated time of conjunction, at an early hour in the 
morning, whereas the planets would be evening stars, it 
would appear that an occultation was only inferred from 
some previous or subsequent observations or both. The 
accuracy of the Chinese record, so far as regards a near 
appulse of the two planets about the time named, is. how- 
ever confirmed. 


THE PREHISTORIC STEPPES OF CENTRAL 
EUROPE 

IN a recent number of the Mai> debit rgische Zeitunq 
**■ is an interesting article by Dr. A. Nehring, upon the 
former extension of the steppes of Russia into Northern 
Germany. The country between Magdeburg and Hal- 
berstadt now belongs to one of the most fruitful and 
best cultivated districts in the Fatherland. Yet there are 
good grounds for believing that in former days this 
country was for a lengthened period a steppe— probably 
not an isolated steppe, but connected on the east with the 
great steppes of Russian Asia. 

Northern Germany, including the country designated 
above, is generally regarded as having been in former 
times either overflowed by the sea and beset by icebergs, 
bringing down erratic blocks from the Scandinavian ice- 
mass, or, as Gesar and Tacitus subsequently found it, 
covered with thick forests and extensive marshes. Both 
these views are correct— the one for what is usually called 
the Diluvial epoch— the other for the period immediately 
preceding historic times. Yet we may be allowed to ask 
what was the state of things in the intervening period ? 
that is, after the sea had left the plains, and before the 
wood from the neighbouring heights had grown over it. 
It is probable that the former sea-bottom, which made its 
appearance as a sandy plain saturated with salt, in many 
gw*s of North Germany became a steppe, The same 
tmng has happened in other parts of the world. 

A steppe need not necessarily be quite flat Within 
tne range of the extensive plains of the present steppes 
ana prairies there are not unfrequently hills and undu- 
lating or elevated surfaces, and rocks breaking the uni- 


fonnleveL The absence of wood is characteristic ; the 
sandy surface is covered with grasses, dwarf herbs, and 
stunted bushes, which increase rapidly after the rainy 
season, but fade away altogether in the dry season, and 
present the appearance which we generally associate with 
the word u steppe.” The soil (is not altogether unfruitful, 
for the sandy loam is much appreciated by many kinds 
of plants. It is only where the former sea-bottom con- 
sists of pure sand that herbage is altogether deficient. 
We designate as deserts such tracts of land— especially 
when they occur in hot countries. The soil of the 
“ steppe * proper is often very fruitful, but its defect is 
that it has no regular supply of water, being only here 
and there varied by streams, marshes, and lakes, the latter 
generally salt. In the neighbourhood of such water a 
continuous vegetation may be developed, but the greater 
part of the steppe is covered with herbage for only a few 
months after tne rains, and this disappears as quickly as 
it grows. Heat had cold, drought and flood, luxuriance 
and want succeed one another very rapidly. 

The fauna of the steppe is, in its most obvious features, 
quite peculiar. Such of its animals as live on the ground 
and cannot escape the bad season of the year by emi- 
gration, become so accommodated to the climate and soil 
that they are never met with in other places — that 
is in woody or marshy districts. Among these the 
steppe-rodents (such as Jerboas, Sousliks, and Voles) 
are most remarkable. They find sufficient sustenance 
in the twigs, leaves, and berries of the steppe-plants. 
The dry sandy soil is well adapted for their underground 
dwellings, which protect them from the severe winter and 
from the attacks of the beast of prey. Let us take, for 
example, the steppes which He between the Lower Volga 
and the Upper Ob. The characteristic animals of this 
district are (i) the large Jerboa ( Alaciaga jaculus ) ; (2) 
several species of Souslik ( Spermophilns altaicns , &c.) ; 
(3) the Steppe-marmot ( Arctemys bobac ) ; (4) the little 
Piping- hare ( Lagomys pu si Hits ) ; (5) the Wild Ass (E quits 
onager) ; (6) the Saiga Antelope ( Saiga tar tuned ) . The 
remaining mammals met with, whether as residents or as 
temporary visitors, belong either to the fauna of Central 
Europe or to that of Northern Siberia. 

Now this is exactly the same series of mammals which 
Dr. Nehring^s continued researches in the stone quarries 
of Westeregeln (in the Circle of Manzleben) have brought 
to light. As regards the number of individuals the 
steppe-mammals show an undoubted predominance. The 
most numerous are the Jerboas and the Sousliks, which 
must formerly have inhabited the neighbourhood of Wes- 
teregeln in large numbers. Nearly quite as numerous 
must have been the wild asses, of which the teeth and 
bones occur in large masses. There are also many 
remains of Voles, mostly of such species as at the pre- 
sent time are only found in Eastern Europe and Western 
Asia. Of the mannot and piping-hare Dr. Nehring has at 
resent only single examples, but expects to find more as 
is excavations continue. 

Of the characteristic steppe- mammals mentioned above 
the Saiga is the only one not yet found at Westeregeln. 
But it is to be expected that it will yet be discovered 
there, because the whole facies of the extinct fauna indi- 
cates its former presence, and the Saiga has already been 
found fossil in several places further to the west. Perhaps 
also a specimen of a supposed large sheep (Uvis), which 
was obtained some years ago near Westeregeln, may 
really have belonged to the Saiga. 

On the whole, if wc put the Saiga aside, the Diluvial 
fauna of Westeregeln seems manifestly to have been a 
steppe-fauna, and brings us to the conclusion that the 
district in which these animals dwelt must have been a 
steppe of similar character to that which now extends 
between the Volga and theOb, and perhaps have been 
even in direct connection with it. That the animals, the 
remains of which are found in the Diluvium of Weste- 
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regeln, actually lived on tfco |Stains under lie 
Nehring has proved satMactorily by his own 1 ^ 

It follows that this country must have formed *1 ^ 
during a certain portion of the Diluvial period. , 

If the above conclusions are light it follows that io a j 
former epoch those parts of Central Europe which were 
formerly covered by the sea generally became steppes 
before coming into their present condition. Perhaps the 
Magdeburg- Halberstadt steppe extended southwards over 
Aschersleben and Halle into the valley of the White 
Elster, for Prof. Liebe has found, near Gera, fossil re- 
mains of several specimens of the large Jerboa, as also 
of the Souslik and other animals which have been ob- 
tained at Westeregeln. Besides, remains of the same 
animals, as well as those of the Saiga antelope and wild 
ass, have been found at several other points to the west 
It follows, therefore, that the steppe must have extended 
considerably in that direction. 

The result of these investigations is the more important 
as manifest traces seem to show that at the Steppe period 
man had already occupied the plains of middle Europe, 
and occasionally took up his abode even on the ancient 
steppe of Westeregeln. 

The cause of the disappearance of the ancient steppes 
of Central Europe Dr. Nehring supposes to have been 
■ the gradual increase of the forests which advanced along 
with the change of climate. In the Steppe period England 
and Scandinavia were still joined to the continent of 
Europe, the North Sea and the East Sea did not exist in 
their present extent, the Gulf Stream had a more northern 
direction, and the dimate was drier and more severe 
than it now is. As the climate softened and the forests 
advanced from the wooded hills, the steppe animals 
gradually withdrew themselves towards the east, and dis- 
appeared, leaving only fossil remains to attest their former 
abundance. 


to the Colorado beetle, which no doubt led to 
j. mi«Wting the genus. But although the Colorado 
species and its allies are clearly enough', Chrysomeke, 
systematists in arranging that genus have broken it up 
into several {sub-getmt or new genera, and the latest 
authority (Chapuis) has placed them in a genus named 
Leptinotarsa, but at ,*be same time indicates his opinion 
that a further subdivision must take place, which will 
leave the Colorado beetle and its relations ipa sub-genus by 
themselves, as was long ago (1837) proposed by M. Chevro- 
let* under the name of Polygramma. For the characters of 
these subdivisions we refer to M. Chapuis’s genera, and 
for the specific characters of the species falling under 
Polygramma to Stahl’s diagnosis and Mr. Riley's first 




Potato leaf with cgfs of Colorado 
Beetle on under side. 


larva of Colorado Beetle ; natural 
$ize, —Note. Tho double iow ol 
black spots along the abdomen is 
not amfficieatly distinct in this cut. 



THE COLORADO BEETLE 
A1TE have already several times referred to this destruc- 
* * live insect, and now that it has reached Europe 
we give an illustration of the creature in its various con- 
ditions, along with some notes which have been forwarded 
to us by Mr. Andrew Murray. The Board of Trade 
have reissued the circular, with a coloured illustration, 
referred to in our article on Our Insect Foes, vol. xv., 
p. 85. 

The Colorado beetle belongs to that subdivision of 
vegetable-feeding species known as Phytophaga. It may 
help the general reader to an appreciation of their place and 
character if we mention the Turnip flea as a British species 
of this section, and stPl nearer to it those brilliant green 
little gems that are to be seen in quantity on the leaves of 
the white nettle (Lamiunt album) in summer, and which 
in Scotland bear the colloquial name of Virgin Maries, 
an appellation, however, which is also there sometimes 
indifferently given to the ladybird. The genus in this 
great section to which these little insects equally with 
the Colorado beetle belong is named Chrysomela. It is 
true that its first describer, Say, named it Dorypkora 
decemlineata , and that at first that designation acquired 
such extensive currency that it was all but universally 
adopted ; and many people from old habit or deference to 
general usage, even when they know it to be an error, still 
use it ; but all entomologists know that it is not a Dory- 
phora, but a portion of the great genus Chrysomela, with- 
out going into other details. The difference between 
them can be very easily pointed out by one single 
character. Doryphora is a massive Chrysomela with a 
strong spike projecting forwards from the middle (the 
mesostemum) of the under side, while Chrysomela has 
no such spike. The former is a genus peculiar to the 
South American region, including Central America, and 
contains the largest, finest, and most beautiful species of 
the family. Some of them are somewhat similarly 



1 Pupa of Colorado Beetle; Colorado Beetle ; Magnified Sketch of 

natural size. natural size, Colorado Beetle. 

Missouri Report (1869). These are, first, the true Poly- 
gramma (. Decemlineata , Say) that has occasioned all this 
alarm, which is the most northerly species, its native 
home being the eastern base of the Rocky Mountains and 
the prairies extending eastward. Next a variety called 
Multilincata by Walsh and Stahl, but which is not speci- 
fically distinct. Then a good species, Polygramma 
juncta t which ranges through the Confederate States of 
North America, and is easily recognised by two of the 
dorsal black lines uniting to make one thicker one. 
Farther to the south, about Vera Cruz and Costa Rica, 
&c., there is another species very like the Colorado 
species, called Polygramma undecemlineata , Stahl, and 
which is found in enormous numbers in these parts of 
Mexico. Lastly Stahl records another, which we have not 
seen, from Mexico, under the name of novemlineata. 
All these feed on different plants, although probably 
plants all belonging to the same order, the Solan aceae. 


NOTES 

The Society of Arts has awarded its Albert Medal u for dis- 
tinguished merit in promoting Arts, Manufactures, or Commerce, 
to Jean Baptiste Dumas, member of the Institute of France, the 
distinguished chemist, whose researches have exercised a very 
material influence on the advancement of the Industrial Arts." 
The Society’s Medals for papers read during the session, have been 
awarded to Prof. Barff, M. A., for his paper on “ The Treatment 
of Iron for the Prevention of Corrosion ; " J. Meyerstein, for his 
paper on “ Stenochromy, a Novel Method of Printing in Co- 
lours A J. Ellis, F.R.S., for his paper on 91 The Measurement 
and Settlement erf Musical Pitch * * B. St John Ackers, for his 
paper entitled “ Deaf not Dumb j ” Commander Cameron, RN., 
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CB., for his piper on " Tfc* Trwterf Cental Africa, Present 
and Future j ” James Irvine, fa hi* W« on “ Our ComracrcUI 
Relations with. Wist Africa* and tbeirEffects on Civilisation $ n 
Sir Douglas Forsyth, CB. f ICC.S.L, for his paper on The 
Progress of Trade in Central Asia ; w Wl Thomson, for his paper 
on 4 ‘The Shw»g of Cotton Goods.* 

A circular has been issued by Messrs. Rowe and Groser, 
the hem. secretaries of the British Association Reception Com* 
mittee at Plymouth, giving some interesting information about 
that town. Appended to this is a useful table of the tourist 
fares to Plymouth from some of the principal stations in the 
kingdom. Besides Mr. Warington Smyth, Prof. Odling and 
Mr. Preece have been named as lecturers. One of the excur- 
sions is likely to be to Exeter ; at least the inhabitants of that 
interesting city are taking active steps to bring this about. ] 
Those of the members who were at the Exeter meeting of 1869 
have no doubt many pleasant memories of the visit. The fine 
museum, which was only completed in time for the reception of 
the Association, is now filled and admirably arranged under 
the guidance of Mr. W. S. M. D’Urban, F.L.S. The Dublin 
people have already begun to prepare for the meeting in that 
city in 1878. A meeting was held in the Mansion House the 
other day, under the presidency of the Ix>rd Mayor, when it 
was announced that subscriptions had already been received to 
defray expenses. Dr. Ball is one of the hon. secretaries. 

At the conclusion of the last meeting of the Royal Astro- 
nomical Society, as we stated last week, a special meeting 
was held to consider a proposed alteration in the bye-laws. 
The following is a short account of the business transacted : — 
Before the last election of officers of the Society (in Feb- 
ruary) two or three of the fellows printed a balloting list 
of their own, and having circulated it amongst the fellows with- 
out any indication of its private origin, many of them used it as 
a polling paper at the election, under the impression that it had 
been issued by the Council. The election was also influenced in 
another way by the putting up for secretary the name of a 
fellow who had declined to serve. By these manoeuvres a 
curious anomaly in the bye-laws was made effective — so effective 
indeed that one member was elected to the council by a few 
votes, whilst another who had obtained a far larger number of 
votes wa3 ruled not elected. With the view of avoiding such 
thwarting of the will of the society in future, the council ap- 
pointed a committee to revise those of the bye-laws which bore 
upon the subject. The present special meeting was called to 
consider the proposed alterations, and they were now submitted 
for approval or rejection. An amendment, however, which was 
proposed by Lord Lindsay, the foreign secretary, was carried, 
deferring their consideration until after the next election of 
officers. 

A very satisfactory Report by the Savilian Professor of Astro- 
nomy, Oxford, as Director of the University* Observatory, has 
been made to the Board of Visitors for the year between 
June 187$ and June 1877. The instruments all seem to 
have worked well except the sun spectroscope, which became 
seriously deranged in the month of August last, and has not yet 
been reinstated. 426 photographs of the moon (making alto- 
gether, to this date, 65a) have been taken with the De La Rue 
reflector during the year j of these by far the greater number 
appear to be suitable for micrometric measurement. This will 
be systematically applied so soon as the Observatory is in pos- 
session of the costly micrometer now in process of construction 
by Mr, Simms, and which is to be the gift of Dr. De La Rue to 
the Observatory. Then will commence the difficult but in- 
teresting research relative to the amount of the physical libation 
of the moon. 259 complete measures of 117 double stars 
have been taken during this year with the great equatorial. 
A second set of observations of six of the satellites of 


'tri(l:!^^^:ooinplete^ , These comprise thirty measures 
^ of Titan* twenty of Rhea, fourteen of 

of Diooe, twelve of Tethys, and two of 
Tbe3a» , » chromosphere had been observed and 
delineated on twenty-twO'diyra Eight measures of the difference 
of the R,A of Venus and A Gemtitoraw, and seven of the differ- 
ence of decHnationrWere taken at the time of their conjunction. 
Preparations are being made for observations of the planet Mars 
at its approaching opposition, with a view to the determination 
of solar parallax. For this purpose the director has devised a 
new form of micrometer capable of measuring with the requi- 
site exactness distances to the extent of forty minutes of arc. 
If this instrument i realises his expectations he thinks it may 
supersede Bessel’s heliometer. It may properly be called a 
duplex helio meter- eyepiece. The director suggests the advisability 
of now printing the Proceedings of the Observatory. 

A statue has been erected at Nancy by public subscription, 
to Mathieu de Dombosk, the creator of the Roville experimen- 
tal farm, and one of the earliest scientific agriculturists of France. 
He was born at Nancy on July 30, 1777. 

The Prussian Government has ordered Berlin to be con- 
nected with Hamburg by a subterranean telegraph, in order to 
avoid perturbations during thunderstorms, which have been very 
frequent this spring. Similar measures will be adopted for 
other large towns in Germany. 

M. Gauthier Villars has published in Paris a volume of 
logarithms, containing tables for all numbers from o to 
434,000,000,000 with twelve decimals, by M. Namur, secre- 
tary of the Ecole Moyenne of Thuin-on-Sambre (Belgium). 
This wonderful volume, selling at three francs, has been printed 
by order of the Royal Academy of Sciences of Belgium. 

On Wednesday, June 27, the Ilarveian Oration at the Royal 
College o i Physicians was delivered by Dr. Sieveking. The 
orator vindicated the claims of Harvey as the true discoverer 
of the circulation of the blood, the merit of which had been last 
year publicly ascribed by the Italians to their countryman 
Andrea Cesalpino. 

Lighting experiments with gramme machines are being tried 
daily at the Palais de I’lnduslrie, in Paris. The area of the 
building is 2\ acres, the elevation of roof 95 feet. This immense 
space has been lighted d giomo , with two electric lustres each 
composed of six electric lamps. The motive power required is 
fifty-horse powdr, and the remits are very satisfactory, although it 
has not been stated whether they are superior to those of the Alli- 
ance system, and Jablochkoff electric candle. The Great Northern 
Railway Company regularly use electric lamps for their luggage 
room. The Paris-Lyons Railway is preparing an experiment for 
the illumination of the whole of the large Paris station. All 
these experiments are conducted with the intention of testing 
several electric systems, in order to obtain an immense lighting 
power for the 1878 international exhibition. 

Town Council s^are seldom noted for either their intelligence 
or their foresight. We are glad to find, however, there is at 
least one exception, in the Exeter Town Council, who have 
decided to postpone the purchase of their town gas-works, “on 
account of the success of the electric light, and the probability 
of its superseding gas.” This Is creditable to, the Exeter Coun- 
cillors, who, we believe, have been the first public body in this 
country to recognise the value of this latest application of electri- 
city, We hope their expectations will be fulfilled. 

A Roman correspondent of the Times , writing with reference 
to the shower of sand which occurred at Rome on June 22, sends a 
translation of the remarks of Father Joseph Lais, published in the 
Vwe della VerUd : — “ The rain of sand continued although to a 
smaller extent, on the 23rd of June, on which day the heavens 
were deeply overcast. The sand fell in small perfectly spherical 
masses of about 1*25, oooth of an inch in diameter, at a maxi- 
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mum. It would appear that vesicular vapour, bythe action of 
the wind, had cemented the grains of sand so os to form globules, 
analogously to what we see on a larger scale in the formation of 
hail We are entitled to assert this, seeing the speedy disaggre- 
gation of these globules into grains of sand, when brought into 
contact with a little drop of water in the field of a microscope. 
The fall on the 22nd was so abundant in Home that from the 
amount, 0*25 gramme, gathered on an earthenware disc of 30 
centimetres in radius, we argue a fall of not less than eight 
quintals per square kilometre." The correspondent himself 
writes : “I am by no means satisfied that the rain was of sand 
and water. The drops on my drawing paper were easily absorbed 
by a pocket-handkerchief, and left no stain on the paper ; hut my 
drawing still bears many stains from drops which apparently I 
had not touched. Since then I have washed the sky over with 
them, and have afterwards sluiced the surface of the paper with 
water from a sponge ; yet there they remain. If sand they be, 
that material appears to have a most unusually tenacious affinity 
for the paper. If the drops were of sand and pure water I 
should expect to find that as soon as the water had evaporated, 
the sand would no longer adhere to the paper and that the spots 
would no longer be on my drawing. ” 

The Melbourne Argus informs us that on May n the tide rose 
from five to eight feet on the eastern coast of New Zealand, and 
that at Sydney and Newcastle, on the New South Wales coast, 
the tide also rose above its usnal height, though in a less marked 
degree*. It will be noted that the great earthquake- wave which 
did so much damage to the coast towns of Peru occurred on 
May to, the time of propagation of the wave from Peru to New 
Zealand being, however, not yet precisely stated. 

Signor Gessi, the celebrated African explorer, while pro- 
ceeding to the Lake District, had all his scientific instruments 
and baggage burnt. 

Messrs. Macmillan and Co. have in the press, and will 
shortly publish, a translation of Fleischer's Volumetric Analysis 
In this w.nk the author's aim is to systematise the volumetric 
processes. A general scheme of analysis without previous sepa- 
ration ot ha*es is also a feature of the work. The translation is 
made i>y Mr. Pattison Muir of the Owens College. The trans- 
lator has added a few notes and supplementary methods. 

The latest news from Yeniseisk announces the passage through 
this place of MM. Wiggins and S ch wan en berg, on their way 
towards the north. Capt. Wiggins goes towards his steamer, 
which has wintered at Zureika, and after having taken on board 
the tallow he proposes to export, he will return, vid the Kara 
Sea to England. M. Schwanenberg proposes to undertake an 
exploration of the graphite mines of the Yeniseisk district, and 
to take a cargo of graphite to Europe. There is, however, little 
hope that this latter project will be realised. 

We are glad to learn from the Annual Report of the New 
Russian (Bessarabian) Society of Naturalists that this young 
scientific body has displayed during the past year great activity. 
The following arc the more important papers published by the 
society On the family of ephemerides from the stand-point of 
the Darwinian theory, and on the metamorphoses of axolotls, by 
Prof. Mecimikoff ; the theory of chlorophyll, by Prof. WolkofF ; 
the algolic fauna of the Black Sea, by M. Riahavy ; on the 
laws of distribution of electricity on surfaces, by Prof. Uraoff. 
The society has, moreover, carried on a considerable number of 
scientific explorations in various parts of Russia, and has con- 
tinued the publication of a cryptogamlc herbarium of Russia. 

The application of new materials for paper stock which has 
occupied so much attention of late seems to have attracted some 
notice in the Philadelphia Exhibition last year. From Jamaica 


bamboo was perhaps the most important paper-making plant 
exhibited. Of the young bamboo stems, which ere the best for 
the purpose, a very large supply, it is said, could he annually, 
by systematic cuttings or croppings, furnished from plants 
flourishing fo the humid parts of the island. It seems that the 
American paper manufacturers have also wished to make experi- 
ments with bamboo with the view, if possible, of introducing 
it into the American trade ; so that, owing to the proximity of 
Jamaica to the United States, it is supposed that the supply of 
bamboo may eventually form an article of trade between the two 
countries. 

The additions to the Zoological Society’s Gardens during the 
past week include two Pig-tailed Monkeys ( Macacus nemestri- 
mts) from Java, a Black Leopard (Felts pardus) from India, two 
Argus Pheasants ( Argus giganteus), a Vieillot's Pheasant (En- 
plocamus vieWottf) from Malacca, presented by Sir Harry St, 
George Ord, C.B. ; a North American Reindeer (Rangifer 
tarandus) from Newfoundland, presented by Capt. Edmund 
Fraser, 60th Royal Rifles; a Javan Chevrotain ( Tragulus 
jazHinicus ) from Java, presented by Mr. William Trent ; an 
African Cobra (Naia haje ) from the Cape of Good Hope, pre- 
sented by Mr. Eustace Pillans ; a Hawk-headed Parrot ( Derop - 
tyus accipitrinns) from Brazil, purchased ; ten Amherst Pheasants 
(Thaumalea amhrrstia), two Temminck'fi Tragopans (Cert'ornis 
temminckn ), twenty Common Boas (Eoa constrictor ), born in the 
Gardens. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — The following gentlemen were, on Saturday, June 
30, elected, after open competition, to demyships in Natural 
Science at Magdalen College Mr. J. F. II eyes, of Liverpool 
College ; Mr. R. V. Jackson, of Clifton College ; Mr. G. A. 
Buckmoster, of Christ’s Hospital and St. George’s Hospital, 
London ; Proxime accessit, Mr. A. M. Jackson, Magdalen Col- 
lege School, unattached student These demyships are of the 
value of 95/. per annum, and tenable for five years from the 
date of election. 

Bristol.— The first session of University College terminated 
on the 30th ult. without any special ceremony of prize-day or 
commemoration. The result of the work of this the first year 
must be considered very satisfactory, for in spite of several serious 
disadvantages, the lateness of the arrangements and appoint- 
ments of last autumn, and the inconvenience of the crowded 
temporary premises, upwards of four hundred students have been 
enrolled. This number exceeds that of the first year of either 
the Newcastle or Leeds Colleges of Science, or of the Owens 
College. Lectures have also been delivered at Stroud in connec- 
tion with the clothworkers' industry in the departments of textile 
fabrics and chemistry. Prof. Rowley has also delivered a course 
of lectures in literature at Bridgewater. Most of the courses of 
instruction only extended until Easter, when several of the tem- 
porary appointments expired. In consequence of this arrange- 
ment the numbers attending the classes in the third term has not 
been so great as in the preceding. The chemical laboratory has 
been in full swing, and evening practical classes have been added 
since Easter. The only reappointments hitherto concluded are 
the professorships of chemistry and modern literature, the lec- 
tureship in experimental physics, and the assistant lectureship in 
chemistry. The other reappointments are held over until the 
election of a principal, which will take place during the present 
month. It is understood that there are sixty candidates for this 
important post. No provision has yet been made for a lecture- 
ship in engineering, 

St. Andrews.— We understand that Prof. ♦Fischer, the pre- 
sent occupant of the chair of mathematics iu the University of 
St Andrews, has made application to the University Court of 
St. Andrews for leave to resign his chair on a retiring allowance. 
As the necessary arrangements will most probably be completed 
during the present summer vacation, a new appointment wilt 
fall to be made before the opening of the session in the United 
College in November next. The patronsge of the chair belongs 
to the Crown, 
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Taunton Collects School — In tefotence to our article on 
Taunton College School* Mr. C. F* Bnhm, cl Heaton Moor, 
Stockport, write* that science was taught at that school before Mr. 
Tuckwell’s time. Mr. Bahin forward* ti* a prospectus of the 
school for the year r86o, and what position was allotted to science 
at that time vx the school may be inferred from the fact that 
“ Physical Science w comes in as the last subject in the General 
Department after Fortification, that no mention is made of it in 
the Classical Department, and that “Monthly l/cctures on 
General and Scientific Subjects are given during the winter 
season ; and in summer, occasional excursions, with a view to 
the practically illustrating the various branches of Natural History, 
are taken in one of the weekly half-holidays, ” This is exactly the 
state of things we have all along protested against, and which Mr. 
Tnckwell has managed so successfully to remedy in the case of 
the Taunton School. 


SCIENTIFIC SERIALS 

Reale Istituto Lombardo di Scknze e Leitere. Rendiconti, vol 
x., fasc. ix. and x . — On the equation of the eikosabedron in the 
resolution of equations of the fifth degree, by M. Klein. — Further 
notices and observations on the comets of 1877, by M. Schia- 
parelli. — On the morphological nature of distigma, by M. Maggi, 
— Case of fracture of the neck and diaphysis of the femur, by M. 
Scarenzio. — The combustibility of tobaccos, by M. Cantoni. — 
Stratigraphical observation? on the Province of Pavia, by M. 
Taramelli. — Experimental researches on heterogeuesis, by MM. 
Maggi and Cantoni — On the relative length of the index and 
ring finger < f the human hand, by M. Mantegazza. 

Fasc. xi. — Contributions to the morphology of Amphizonella, 
by M. Maggi. — On the Arachnida of Greece, by M. Pavesi. — On 
the tension of induced electricity, by M. Macaluso. — The albu- 
minous matter of urine, by M. Pellogio. — On the relative and 
specific weight of the cerebellum and the arch of the cranium, by 
MM. Colombo and Pizzi. 

SOCIETIES AND ACADEMIES 

London 

Chemical Society, June 21. — Dr. Gladstone in the chair. 
The president announced the following grants from the Research 
Fund of the Society: Dr. Wright, 50/. ; Mr. Neison, 25/, ; Mr. 
C. Williams, 25/. ; Mr. G. Harrow, 10 1. The following papers 
were read : Ou diamyl, by H. Grimshaw. This substance" was 
prepared by the action of sodium on amyl bromide. It boils at 
ifio°, A chloride and acetate were obtained and investigated. 
By the action of caustic potash on the acetate, two alcohols were 
formed boiling at 202° and 21 2°. On oxida f ion acids were 
formed. — On the action at a high temperature of certain volatile 
metallic chlorides on certain hydrocarbons, by Watson Smith. 
a . The author investigates the action of antimony trichloride, and 
tin tetrachloride on naphthalin, benzene, and toluene, when these 
substances are severally passed in the state of vapour through 
red hot tubes. Benzene and tin tetrachloride gave a very large 
yield of diphenyl in one distillation. Toluene and antimony 
trichloride gave oils boiling at 270—320°. Naphthalin and 
antimony trichloride : 77 grin, of the former yielded 24 2 grm. of 
yellow crystalline iuodmaphthyl ; with tin tetrachloride, in addition 
to a large yield of isodinaphthyl, a reddish oil, and a citron 
yellow powder were obtained. A Isodinaphthyl sulpho-acids and 
salts with certain other derivatives ; the « and fi sulpho-acids 
were prepared, also an oxydinapthyl, a lutro-substitution pro- 
duct, and a cyanogen derivative. c.A new dinaphthyl. In the 
purification of crude isodinaphthyl by petroleum spirit, a fine red 
solution was obtained ; from this the author succeeded in separat- 
ing tlirie substances melting at 75* 147°, *nd 253* ; the latter is 
probably Lossen and Otto T s polymeric dinaphthyl, the second 
» an isomeric dinaphthyl already obtained by Lessen, the first is 
a new isomeric dinaphthyl. —On the action of alkaline oxalates 
on the earthy carbonates, and of solutions of alkaline carbonates 
on the earthy oxalates, by Watson Smith. The author having 
observed that when a solution of ammonium oxalate was brought 
into contact with chalk or powdered marble, an ammoniactl 
odour at once became apparent, has carefully measured the extent 
of this and similar reactions.— Note on thallious platinocyanide, 
by R. J. Friswell and A. j. Greenaway. In 1871 one of the authors 
stated that the above substance was colourless, but that a compound 
of it with thallious carbonate crystallised in dark red needles 
reflecting a green metallic lustre. Carstangen having confused the 
two substances and stated that thallious platinocyanide crystallised i 
m blood red needles, the authors have ^investigated the question* ! 
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aa&MHy confirmed the statements made in 1871.— On crystal- 
lUeddianam silicate, by, .& W. Prevost. Pisani having stated 
that thW substance crystallises in barium hydrate reagent bottles* 
the author has examined similar crystals, and finds that they 
consist of barium hydrate:— A note on anethol and its bomo- 
logues, by W. H. Perkin. Methylparoxyphenylacrylic acid, 
when boiled in A bulb tube, furnishes a distillate, consisting of 
an cal with the formula C*H 10 O, which on oxidation yields 
apparently anisic acid. Methylparoxyphenylcrotonic acid yields 
anethol, methylparoxypbenylangelic acid yield* a similar sub- 
stance.— Note on persulphocyanic acid, by R. W. Atkinson, 
Japan, The author discusses the constitution of the above sub- 
stance, and after investigating various silver and mercury com- 
pounds, concludes that the formula proposed by Glutz is probably 
correct — Outlie oxidation products of the aloins, by A Tilden, 
D Sc. Barbaloin and socaloin when oxidised by potassium 
dichroraate and sulphuric acid, yield a yellowish substance, 
which the author proposes to call aloxanthin, having the formula 
C ia H 1 qO c . This substance, when treated with fuming nitric 
acid, yields a yellow nitro-acid, having the properties of aloetic 
acid. 

Geological Society, June 6. — Prof. P. Martin Duncan, 
F.R.S., president, in the chair. — The Rev. Charles Leach, 
William May, John W. Myers, and John Fletcher Pagen, were 
elected fellows of the Society. The following communications 
were read : On the rank and affinities in the reptilian class of the 
Mo sasa under, Gervais, by Pro f . R. Owen, C.B., F.R.S. The 
author stated that while the Mosasaurians had been originally 
referred to the Cetacea by Camper, then to Crocodilia by Faujas 
de St. Fond, and to the Lacertilia by Cuvier, Prof. Cope had 
recently thought he recognised in them Ophidian affinities, 
spoken of them as “sea-serpents/’ and formed of them an order 
called Pythonomorpha. He then discussed in detail the various 
characters presented by the remains of these animals. The dis- 
tinctive characters did not appear to the author to be. sufficient 
for ordinal rank, and with P. Gervais he regarded the Mosa* 
Sfuirirfae as a family of Lacertilia equivalent to the Iguanodontidae 
and Megalosauridae in the order Dinosauria. The order Lacer- 
tilia among reptiles, being equivalent to the order Carnivora or 
Ferae among Mammals, the Mosasauriaus would be the equi- 
valents of the seals in the latter. — Note on the occurrence of the 
remains of II y anarctos in the red crag of Suffolk, by Prof. 
William Henry Flower, F.R.S. The traces of Hyeenarctos y 
described by the author in this paper, consist of a right and a 
left first upper molar, which were obtained from the Red Crag 
of Waldringfield, and are so much alike, that but for the former 
being rather more worn, they might have belonged to the same 
animal. On comparison these teeth were found to show no 
appreciable difference from the corresponding teeth of the 
original specimen of Ilyecnarctos sivalensts from the Sewalik 
Hills, ana hence the author did not venture to regard them 
as representing a species distinct from the Indian one. — 
On the remains of Hypsehlon, Portheus, and Ichthyodectes from 
British cretaceous strata, with descriptions of new species, by E. 
Tultey Newton, F.G.S., of H.M. Geological Survey. — On the 
precarboniferous rocks of Charuwood Forest, Part I., by the 
Rev. E. Hill, F.G.S., and the Rev. T, G. Bonney, F.G.S. 
The authors described a mas* of slates, grits, and volcanic 
breccias accompanied by some knolls and dykes of syenite, 
spread over a space of about fifty square miles. They showed 
that the patches marked on the Survey Map as greenstone of 
Bardon, Birch wood, and Buck Hill, except a very small portion 
of the latter, are really altered rock ; that the syenite knoll of 
Bawdon Castle carries a mass of breccia in its centre; and that 
the area of syenite in Bradgaie House Woods must be enlarged. 
Several writers have noticed that part of the porpbyritic region 
of the north-west corner is altered rock. The authors showed 
that there is in it no igneous rock at all, and that the same is 
the case with every one of the smaller patches marked as 
porphyry on the Survey Map. All are volcanic brtcc as, ashes, 
or agglomerates, some of enormous size. The extent to which 
volcanic materials enter into the rocks of the district is remark- 
able, The authors endeavoured to correlate the stratified rocks, 
and adduced evidence to prove that the pebble and ash-bed* of 
Forest Gate, the grit and pebble-beds of the Hanging Rocks, 
the similar beds in the grounds of Mr. A. Ellis, at Switbland, 
and the quartzites of Bradgate Stable Quarry, Groby Pool, and 
Steward’s Hay Spring, form one horizon; the slate breccias of 
Mores HilL Bradgate, Uiverscroft Mill, Markfield, Bardon, and 
High Towers, a second ; thecoarse ash-beds of Benacliff, Chitter- 
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man Hill, Timberwood Hill, and the Monastery, a third ; $nd the 
quartzose rocks of Charley Wood, Charley, the Old Reservoir, 
and BJackbrook, a fourth. Hence they showed that the beds 
are considerably dislocated near the syenites, which removes’the 
main objection which previous writers have urged against these 
being intrusive ; and they described the evidence they have 
obtained as to this being their real nature. This evidence in- 
cluded the description of actual contacts of igneous and sedi- 
mentary rock seen at two points in the wood south of Bradgate 
House, and at a third in Bradgate Park. They propose, in a 
continuation of the paper, to touch upon the faults, and to de- 
scribe in greater detail the microscopic structure of the rocks. 

Photographic Society, June 12. — T* Gltisher, F.R.S., 
president, in the chair.— A paper was read by Mr. J. R. Sawyer 
on the action of light, temperature, and atmosphere upon pig- 
mented sensitive tissues ; showing that when once the action of 
light had been set up upon the sensitive pigmented tissue (used 
in carbon work) the same action was continued in darkness and 
exclusion from the atmosphere ; by this action an increased 
power and facility of producing large numbers of the same sub- 
ject was obtained ; as also the possibility of producing different 
tones of coloured pigments, by this important discovery, which 
the paper described. — A paper by Mr. Herbert B, Berkeley — 
notes on the theory and practice of emulsion processes — was 
read, relating to the use of zinc bromide in emulsions, — Capt. 
Abney, R.E., F.R.S., followed with a note giving the details 
and results of his own investigations upon the same subject. — 
Mr. R. W, Thomas, F.C.S., read a note on the nitrate of silver 
bath. 

Vienna 

Imperial Academy of Sciences, March 8. — On some 
reactions of aroido-acids : on the copper salts of leucin, tyro- 
sin, asparagin acid, and glutarain acid, on the dissolving power 
of amido-acids for cupric oxide in alkaline liquid, by M. 
Hofmmter.— On a modification in the determination of vapour 
densities, by MM. Goldschmidt and Ciamician. — Further ex- 
periments on galvanic expansion, by M. Exner. The elon- 

? ;ations through the galvanic current were not markedly dif- 
erent from those which would arise from heat developed by the 
current ; the differences did not amount to three per cent, of the 
whole expansion, and were partly positive, partly negative. 
Hence the author pronounces against a galvanic expansion. — On 
the teeth-apparatus in frogs and their larva?, by M. Wajgel. — 
Description of a steerable flying machine in form of an eagle, by 
M. Grois. — The fossil bryozoa of the Austro* Hungarian miocene, 
by M. Manzoni. — On cosmic vulcanism, by M. Tschermak. He 
thinks the hypothesis most applicable to it is that which explains 
volcanic phenomena on the earth by gases and vapours, which 
have been held absorbed in the supposed liquid interior, but 
developed in the gradual solidification. -—On point systems in 
rational space curves of the fourth order, by M. Weyr. — On 
polypes and jelly fishes of the Adriatic, by M. Clans.— On 
Sagartia troglodytes Gosse, by M. v. Heider. — On diffusion of 
gases through day cells, by M. I'uluj. He finds, inter alia, 
that water vapour diffuses more quickly than air (and here con- 
tradicts Dufour’s statement that dry air diffuses more quickly 
than moist). Vapours diffuse approximately in inverse ratio of 
the fourth root of their densities. 

Paris 

Academy of Sciences, June 25,— M. Peligot in the chair.— 
The following papers were read : — On the neat liberated by 
chemical combinations in the gaseous state; anhydrous add 
and water, by M. Berthelot— On the equivalent of organic 
compounds, by M. Berthelot.— On a new anthophyllite of 
Bamle, in Norway, by M. Des Cloizeaux. Anthophyllite (in 
this specimen) presents new similarities to amphiboles ; like 
them, it may contain a huge proportion of aluminium (twelve per 
cent.) in varieties of homogeneous appearance, and it has a 
marked tendency to pseudomorphism. — Reply to observa- 
tions of M. Mouchez (continued), by M. Villarceeu. — On an 
apparatus called a central obturator-inflamer, capable of adapta- 
tion to all cartridges, by If. Cosson. The in flamer is a cylmdro- 
conical case forming an air-chamber, in which the priming 
explodes; the gases are distributed by slits in the top of it. The 
obturator is a convex sheet iron shield with serrated bolder, and 
a central hole for the inflamer. The combination is placed in 
the socket of the cartridge, and the obturator then flattened, 
so as to firmly and hermetically dose the base. Among other 
advantages, it is claimed to improve rim range, increase the 


intact— H. M. Don Pedro d’ Alcantara was elected foreign 
associate in room of the late M. Ehrenberg. He obtained 
thirty-nine votes, M. Van Beneden one.— On the state of the 
▼aw; near Clermont Ferrand, according to a report 

of M, Truchot, by M. Aubcrgier. — Anthogenesis in subterra- 
nean pucerons of the Graminese, by M. Lichtenstein.— On a 
means of avoiding the resonance of the seventh minor harmonic 
ff “J? fbudamenul hi the series of grave cords of the piano, 
by M. Dien. The damper (which is the cause) is allowed to 
act m its ordinary place, but it moves, simultaneously, a lever 
haring at its upper end a second damper, which touches the 
cord at a quarto* of its length, and causes resonance of the 
double octave, destroying completely that of the defective 
triple minor seventh. — Historical remarks on the theory of 
motion of one or several bodies, of constant or variable 
forms, in an incompressible fluid, &c. (continued), by M. 
Bjerknes.— New method of elimination of arbitrary func- 
tions, by M. Minich. — On a solar spot observed during the 
month of June, 1877, by M. Tacchini. — On the 3rd a small spot 
(the only one) appeared in the east, and gradually enlarged to 
40s. , by the 7th continuing of this size (some small spots which 
presently appeared with it ever changing) till it was near the 
border on the 13th, On the 14th, when projection and photo- 
graphy revealed hardly a trace of the group, the spectroscope 
discovered very lively chromospheric flames ; higher up, several 
oblique fragments, evidently from violent eruption, eruption 
flames on the right, and lastly, a nebulous chromospheric mass, 
well illuminated and slightly divergent. There was constant 
commotion of matter. The case is cited as against M. Janssen's 
view. — On a glass of phosphate of lime, by M. Sidot. It is per- 
fectly transparent, very refringent, (index I *525), can be cut like 
ordinary glass, is dissolved by oxides of cobalt and chromium, is 
not attacked by cold acids, but is attacked by boiling acids and 
by potash, is not attacked by hydrofluoric acid.— On the dis- 
sociation of carburets by means of palladium wire, and on the 
relation of these facts with actions of presence or catalytic phe- 
nomena, by M. Coquiilion. To analyse carburets with palladium 
wire there must be enough oxygen to work complete combustion of 
the constituent carbon and hydrogen. — On the determination of 
potash, by M, Carnot. — On the nickelised iron of Santa Catha 
rina, in Brazil, by M. Guignet. The bed is now exhausted ; it 
is thought to have been a meteorite with weight not under 25,000 
kilogs. (theOvifak block was 20,000 kilogs,, and so was that of 
Durango, Mexico, found in 1805). The last portions had very 
little nickel. — Description of several minerals, by M. Pisoni. — 
Reply to objections raised by M. Naudin against the project of 
an interior sea in Algeria, by M. Roudaire.— Investigation of the 
free acids of gastric juice, by M. Richer. Bure gastric juice con- 
tains almost only mineral or similar acids ; organic acids in- 
crease when, left to itself, it ferments. Aliments increase by ao, 
50, and even 70 per cent,, the acidity of liquids in the stomach. 
The mineral acid continues predominant so long as there is no 
putrefaction.— On lymph as an agent of propagation of vaccinal 
infection, by M. Raynaud. The observations are somewhat dis- 
cordant, but the virulence of lymph from a vaccinated region is 
demonstrated. — On the pebbles of a hill near Vailly, m the 
department of Aisne, by M. Robert. 
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THE « INFLEXIBLE ” 

T HE question which has been raised respecting the 
stability of the Inflexible, important as it is with 
reference to that ship, leads to very much wider and 
more general considerations. It is already known that 
the same principle, or want of principle, which has 
brought doubt upon the one ship appears also in the 
Ajax and the Agamemnon, and is to be reproduced in 
the only ship of much sire or importance which the 
Government purpose commencing during the present 
year. Bet even in this succession of large and costly 
ships we see probably but the beginning of a system 
which, hiving thus received countenance and sanction in 
the highest quarters in this country, may not improbably 
become extended over the navies of the world. We 
propose, therefore, to explain to our readers the nature 
of the question itself and the manner in which it has 
arisen. 

And as an essential preliminary we will first explain what 
is meant by the terms “ stability” and u curve of stability.” 
For the purpose of this elementary explanation it will be 
sufficient to take the case of a ship floating in still water. 
In Fig. i, which represents the transverse section of a 
ship taken through the centre of gravity, M represents 
the metacentre, o the centre of gravity, and v, the centre 
of buoyancy, w l being the water-line when the ship is in 
an upright position. Supposing the ship to be inclined 
through an angle of 8 degrees from that position by an 
external force, and w*l, to become the new water-line ; 
she will now tend to return to the upright position with a 
righting force equal to her total weight or displacement, 
acting with the leverage of G z, and therefore equal to 
W X G Z. This is obviously the case, because while the 
ship is held in the inclined position her weight will be 
acting downwards through G in the direction of G H, 
which is perpendicular to the waters surface, w x l u and 
her buoyancy, which may be supposed to act collectively 
through its centre of buoyancy, Bj, will be pushing up- 
wards through the line B, m, and therefore the righting 
effect will be that of the two forces (weight and buoyancy, 
which are alike) acting at the opposite ends of the lever, 
G z, as previously stated. It is equally certain that in all 
ordinary forms of ship o z will be changed in length as 
the ship’s angle of inclination is changed, and if we 
calculate its lengths for a series of angles, and set up 
the lengths so obtained as ordinates along a base line on 
which abscissae are measured off to represent the angles 
of inclination, we can draw a curve line through the 
points so obtained, and thus form what is called a * curve 
of stability.” The first instance on record of this bring 
done for an actual Ship or design is that given hi a paper 
“On the Stability of Monitors under Canvas” mad in 
*368 at the Institution of Naval Architects, and published 
thrir Transactions , and in several other planes. After 
***** «»«>”* of stability which certain rigged 

wouidl have under given conditions, and rimring 
the vfttasdmum stability, and even the vanishing sta- 
felly *** reached in them at moderate angles of fadtaa* 
you m-No. 40a 


tion,Mr. Reed said i u It must be obvious that the danger 
to be apprehended by these monitors when under canvas 
is very great ; and when we think that they are liable at 
any moment to be overtaken by sudden gusts of wind, 
and that if they are heeled Over beyond 8 deg. or 10 deg., 
the further they go the less resistance they offer to being 
capsised, their unfitness to carry sail must be quite 
evident” 

The curve of stability was next constructed in the case 
of the Captain, immediately before her loss, and from a 
report by Mr. Barnes, one of the present Admiralty 
constructors, we take the following : — “ We assume that 
the side plating on the poop and forecastle has been 
so damaged that the ship may be considered a rigged 
monitor with a free-board of about 6 ft. At that draught 
(25 ft. and £ an inch) with an inclination of 14 deg., the 
gunwale on the immersed side is level with the water, but 
the stability of the ship notwithstanding goes on increas- 
ing until an inclination of 21 deg. is reached. As Mr. 
Reed has pointed out in his paper (quoted above) on 
rigged monitors, with a pressure of canvas which would 
incline the ship to say 8 deg., the inclination of the ship 
to the surface of the wave may reach about 34 deg. (in 
this case) before the ship would upset. As this angle is 
large we do not consider that even with the sides of 
the poop and forecastle destroyed, the Captain would be 
unsafe.” 

The above cases are both those of rigged ships, which 
the Inflexible can scarcely be considered, although it 
must be acknowledged that, r a$ designed, she carried a 
considerable spread of canvas on two masts, and the pre- 
sent proposals— which we understand have been made— 
to diminish the spread of sail at all times, and to do away 
with it altogether in war time, are no doubt consequences 
of recent discoveries respecting the stability, or want of 
stability, of the ship with the unarmoured ends badly 
injured. After what has passed, however, we must accept 
the Inflexible as a mastless ship in time of war, and there- 
fore a ship which can do with less stability than rigged 
ships require. In order to illustrate the nature and 
character of these curves we copy, in Fig. 2, a figure 
from Mr. Thearle's valuable work on u Theoretical Naval 
Architecture,” 1 in which he has grouped half-a-dozen 
curves which may be regarded as types of various kinds 
of curves of statical stability which occur in practice, 
viz. : — 

A . A lofty-sided troop-ship, carrying sail. 

B . Do. Do. 

C. A broadside iron-clad frigate, Do. 

D. A turret-ship with high freeboard, Do. 

E. A low freeboard iron-dad gun-vessel, not 

carrying sail. 

F. A breastwork monitor. Do. 

To facilitate comparison, we have added to Fig . 2 dotted 
lines showing the stability of the Captain as ascertained 
at the Admiralty just before her loss. The curve marked 
a shows the stability when the ship is fully stored and 
provisioned, and with the proper complement of coal* on 
beard with the poop and forecastle water-tight and assist- 
ing stability. The curved refen. to the ship under the 
same conditions, except that the poop and forecastle are 
supposed to be so damaged as not to assist stability. It 
wiB be observed that although Mr. Bantes considered 
t ftftfrbad by Coffins* Son* fcudC*^ in the "Ad winced Sdtnee Strife" 
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the ship safe even when she had only the stability shown as to contribute nothing to the ship 4 ® stability that the 
by b, the ship actually capsised when she had the larger Admiralty officers calculated and stated (as above quoted 
amount shown by curve a, the two curves being the same from Mr. Barnes* report) the ship’s stability with the poop 
up to about 20 deg. of inclination, but the latter showing and forecastle destroyed But the reader should carefully 
much greater stability both in amount and in range after observe that as these unaimoured ends were wholly 
that amount of inclination was passed* Mr. Barnes no situated in the Captain at a height of six fen above the 
doubt expected that the ship would never be pressed water, their destruction to any extent whatever could hot 
under canvas enough to endanger her, but the event affect the ship’s stability at small angles of inclination ; 

v . A and in point of fact by looking at the dotted 

1 curves in Fig. 2 we see that the stability is 

the same whether these ends exist intact or 
not up to an angle of about 22 deg., for up 
to that point the two curves are identical. 
At that angle of inclination the poop and 
forecastle enter the water, and the curve of 
stability declines much more rapidly when 
they are injuied than when they are unin- 
jured. In the cases of the Devastation, 
Thunderer, and some other ships, there was 
a different arrangement, and one less favour- 
able to stability, for in them the forecastle 
(not the poop) was sunk, $0 to speak, down 
into the armour, so as to reach to within a 
foot or two of the water's surface. In such 
cases, of course, the curve of stability, with 
the unarmoured ends injured, begins to 
showed that in matters of this kind the measure of safety decline earlier than if the forecastle stood wholly above 
must be ample, and that we must not trust to the chapter the armoured side as in the Captain's case; but the 
of accidents for the security of our men-of-war against Devastation class are all unmasted ships, and therefore 
capsising. subject to no pressure of canvas, so that much less 

We are now in a position to explain the case of the stability was required in them than in the Captain and 
Inflexible up to the point at present attained in the dis- j other rigged ships. 

cussion, but in order to understand it the reader must j The Inflexible class of vessels differ from all the ships 
take clearly into his mind certain differences between her , previously named in a very marked manner, for in her 

the ends are entirely unar- 



Typical Curvet of Statical Stability. 


Fig. 2 





7C‘ RO* SO 9 


90 * 00 ' 


and all previous ships as regards the relations of the 
armoured and uisarxniinod parts. In the case of the 
Captain we had a ship with armour rising to a uniform 
bright of six feet above the water from stem to stern, and 
above this amour at one end a forecastle and at the 
other end a poop, both of these bring of thin iron and 
unarmoured. It was in view, no doubt, of these tm- 
armouted ends being Bible to be so injured in action 


moured (excepting as regards 
a horizontal deck lying seven 
feet below water), and while 
the forecastle, and poop, where 
it exists, in the other ships 
named are comparatively 
short, in her they occupy 
two-thirds the length of the 
\ ! ship— one-third at each end. 

V \ N. The central part of the ship, 

\i \. one- third in length, is alone 

js. j armoured with side* armour, 

i \[ ; and therefore in considering 

\ \. \ , j the stability during an action, 

V \ \ ; we may suppose that two* 

*\\\ • thirds the ship’s length, 
s. pv | viz., the two wholly unar* 

\ • \ j moured ends, are destroyed, 

*2^ — — ^ „ destroyed that is in the sense 

7<? " * in which Mr. Barnet obvi- 

ously used the phrase in the ease of the Captain; ™, m 
other words, so broken and damaged by shot « »eu as to 
let the sea flow freely in and out of them»*«d there ore o 
possess no stability to help in keeping the *bip up n ght. In 
Figs. 3 and 4 we have, illustrated, the ^exible x njured to 

this manner. One of the contentions of the Admiralty!* 

that these ends cannot be injured dunng an acuon lottos 
extent ; but whatever the Admiralty officers may now 
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assert in this respect, it is clear that in the case of the 
Captain they thought this amount of injury possible, and 
it is equally clear from the quotations given by Mr. 
Goschen in Parliament, that they thought the same of the 
Inflexible^ when they proposed that she should be built, 
and thought this, notwithstanding the introduction of 
certain cork-filled chambers and other sub-divisions upon 
which they now seem disposed to rely for the ship’s safety. 
We may add that even during the present controversy, 
Mr. Barnaby has published figures which assume the 
total annihilation of the ends, and if they can be totally j 
annihilated it is clear they may be so far injured as to 
lose all buoyancy and stability. We may confidently 
assume, therefore, that the ends can be so far wounded 
and damaged as to cease to help the ship’s stability, and 
therefore to leave her wholly dependent upon the citadel 
for the power of keeping from capsizing. In Fig. 3 
we have shown several large injuries, such as we may 
assume modem shells are fully capable of indicting, 
merely to help the reader to get clear ideas on the 
subject. 


The question now at issue really is, therefore, what 
amount of stability has the ship (by virtue of the citadel) 
with the ends thus injured ? The 7 Vw*rand Mr. Reed say 
that careful calculations which have been made show that 
she has none, or next to none. Hitherto the Admiralty 
have refrained from saying how much they claim for 
her. They say that the Times and Mr. Reed are entirely 
wrong in their calculations, and that the ship really has 
abundant stability for all purposes of safety, and they 
appeal to a model which is at the Admiralty to prove 
this. Let us say at once no model can possibly prove 
anything of the kind ; the model must be weighted and 
arranged entirely to represent the results of calculations, 
and it is these results which should be clearly, and fully, 
and authoritatively stated. The Government have laid 
certain papers on the table of the House of Commons, 
but they are not yet published, and until they are in our 
hands it is impossible to pursue the subject further. We 
shall hereafter give due consideration to them. All that 
we can now say is that with the Captain case fresh in our 
memory, in which the Admiralty office dangerously 



overrated the safety of the ship in this very respect, and, 
remembering as we do that for a ship to be safe at sea, 
she should have a very large margin of stability over 
and above that which mere statical and smooth water 
conditions point to, we shall not ourselves be satisfied 
with less than the Committee on Designs laid down, viz., 
“ that the angle of vanishing stability should not be fixed 
at less than 50 deg.** Nor shall we be content with this if 
this range is obtained only in conjunction with a small 
amount of stability from point to point. Mr. Reed has 
pointed out, in his letters to the Times , the great danger 
of considering range only, and has attacked the dictum 
of the Committee on this ground. Dr* Woolley, one of 
is scientific members, has replied, admitting the accuracy 
of Mr. Reed’s view, but explaining that the truth he 
enunciates is so elementary and obvious that the Committee 
thought it unnecessary to mention it, and would indeed 
have considered it u impertinent " (in the proper sense of 
the word) to state it It is difficult to take this view of 
the matter, however, when we remember that the highest 
cicntific officer of the Admiralty, in a matter affecting the 


safety of four of H.M. ships of the largest and newest 
type, has seized this dictum of the Committee as a 
sufficient and satisfactory guarantee of their security. 
We fear we must conclude that the Committee either 
neglected a very serious element in the calculations, or 
else greatly overrated the skill and discernment with 
which their words would be interpreted. 

THE DEVELOPMENT OF THE OVUM 1 
Butschli on the Earliest Developmental Processes of the 
Ovum , and on the Conjugation of Infusoria, 

Siudien iiber die ersten Entwkklungsvorgdnge der 
Eizelle , die ZelUheUung und die Conjugation der Infu - 
sorieeu Von O. Butschli. (Frankfort, 1876.) 

II. 

C OMING now to the laige and important question of 
the Conjugation of Infusoria) its nature and bearing 
upon the life-history of the forms, we are bound to state 
at once our conviction of the inefficiency of the observa- 
Cotktinutd Pm p* it* 
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tions recorded on account of their discontinuity. Nothing 
hut a close and continuous observation of the same 
forms extending over an entire life cycle, repeated again 
and again, can lead to absolute results. Errors fatal to 
the interests of truth inevitably arise, when minute 
organic forms are studied, not by continuous watching, 
bat from inferences made from the phenomena manifest 
at different periods, the intervals between which are 
blank. Further, whilst the use of reagents on the dead 
forms taken at various stages is of the utmost value, when 
they are examined side by side with continuous observa- 
tion on the living form, these may be not only not instruc- 
tive but misleading when taken by themselves. 

Biitschli's observations are numerous and interesting, 
but their value will be best estimated, by understanding 
briefly the nature of the hypothesis they are declared by 
their author to indicate. Put in its shortest form, it is 
that conjugation amongst the Infusoria is simply a reju- 
venescence of the creatures which undergo it, enabling 
them to become w the stem ancestors of a series of gene- 
rations * which propagate by fission. As yet the process 
of rejuvenescence has had, in biology, a limited applica- 
tion, being noticed in the formation of the swarm-spores of 
CEdogonium and other of the lowliest plants ; but its con- 
nection with sexual reproduction is not clear, as no union 
of different elements has been made out, and it is by no 
means certain that the whole process of reproduction is 
exhausted by it. When, however, it is combined with 
conjugation, as in the Bacillariaceae, it becomes plainer ; 
although, so far as is known at present, it by no means 
follows that the whole generative process in these forms 
is known ; but it is to the Auxospores by which reju- 
venescence is secured in these forms that Biitschli appeals 
for the support of his theory of infusorial conjugation. 
Pfitzer and Schmitz have made what are at present the 
most complete observations of the phenomena in question ; 
from which we learn that the customary mode of reproduc- 
tion is by fission, but at each repetition the individuals 
dwindle in size, until they can apparently go no farther, 1 then 
the conjugation of two individuals takes place, the forma- 
tion of auxospores being the result, that is to say rejuvenated 
individuals ; and from these anew departure of fissiparous 
generations takes place, well observed by Schmitz in 
the case of cocconema cistula. There is no coalescence ; 
the frustules simply lay themselves parallel to one another, 
they become surrounded by a common envelope of mucus ; 
the protoplasm of the cells comes into contact, each 
frustule grows larger and becomes an auxospore. What 


which ^ese forms, exhausted by continued Ha^on, become 
more highly vitalised and rejuvenated, and again enter 
upon the process of fissiparous multiplication, which 
indeed becomes thus their only method of increase. 1 ' 

It should^ noted that on the whole the facts adduced 
by Balbiaai and Stein are admitted, but they are sub- 
mitted to a wholly different interpretation ; and it is 
specially insisted on that the forms that go into the conju- 
gation state are of a minimum size ; which fa$t Balbiam 
explains as the result of a special development for sexual 
purposes, but this is disallowed by Biitschli, Who insists 
that it results from exhaustion of vitality at the terminus 
of a series of fissiparous multiplication! Indeed these 
weakened and minimised forms unite in conjugation 
and are neither absorbed into each other nor produce 
embryos, but increase in size and vitality, separate, and 
commence again the fission by which alone increase is 
effected. 

The truth of this is insisted on as deriving strong sup- 
port from some of the very remarkable external changes 
which the author has seen certain of the Infusoria 
undergo. In Eupiotes and Oxytrichinea a great part 
of the ciliary system is said to perish towards the end 
of conjugation ; and afterwards, when separation takes 
place, to be again renewed. In Colpulium colpoda the 
entire mouth was lost in conjugation, but was renewed 
again after separation. So in Bursaria truncatella f the 
conjugated animals, it is affirmed, lose entirely the com- 
plex apparatus of the peristoma, which by a new growth 
after conjugation is restored. So also there is declared 
to be a complete rejuvenescence of the more important 
internal parts. The “ secondary nucleus ” in Stylonichia 
mytilus , and in Blepharisma lateritia and Colpidium col . 
poda the old nucleus is said to be eliminated and a new 
one formed. In others, part of the nucleus is thrown off, 
and part renewed ; in others a new nucleus formed and 
coalesced with the old one. From these and similar 
observations it is inferred that the “ essence of conjuga- 
tion consists in the rejuvenescence of both the indivi- 
duals and that this is chiefly centred in the “secondary 
nucleus ” which is declared to be of the utmost importance 
in the life of the creature. 

During the process of conjugation, also, the plasma- 
contents of the individuals have been seen to interchange; 
this especially in Oxylrichinea, but also in other infusoria. 

Against llalbian^s hypothesis— that the nucleus is the 
ovarium and the nucleolus the 4 test is, containing spermatic 
elements— Biitschli affirms that in P. mrelia and P, col - 


the influence is which these frustules exert upon each 
other is wholly unknown ; but that it has a real existence 
is shown in the result ; each auxospore forming a stem 
ancestor of a new series. 

This is what Biitschli extends to the infusoria, and 
contrary to the interpretations of Balbiani, Stein, and 
others, maintains that the act of conjugation so well 
knovraamoogst ^ Vorticeflse, is not a 

precursor of sexual $ a means by 

* It is taposttbt* act wdier. 

talnly somewhat remarkable paper of pk WafHch m the ebrtiary imfnber 
of the Monthly **7*#*' 0» fceMon betwww 

the Reproduction, and MarWwdf dw Ebtfgwac** { for u» 
thU>*per whit i» apparently the *n*etpm ©fFlU*«r ah 4 Schmitz » called 
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conjugate*!* appear* to have become eoonuotte in pthportbn.WNI WttMft thh 
tlbe «* new parent* of the race ariaa." **d fr*m &* hNdufatioa of war the 
new .form* Jprtof •• daughter frwtuk*. 


poda the supposed spermatic capsule in some cases 
wholly disappeared without any following change in the 
nucleus that could be discovered, and that consequently 
it did not effect fertilisation. In short, he believes that 
the observations be has made are quite competent' to 
overturn the sexual hypothesis in these organisms, and to 
establish that of rejuvenesunceya. its place. 

That there is extreme ingenuity In this hypothesis we 
I readily admit; that there is also the utmost cqrtflipt of 
[ interpretation amongst the baft ipbcerMs ! ot tliese'otga- 
nisms, we admit with equil .read^etui.. But that the 
author's observations give scientific ^nctlpn to bis theory 
; on the pne hand, or eidier :ex|tsia,airi|y.eu' harmonise Uu> 

' labours of bis theofhor, 

we aim fab to dispute. Tm tnitwhstive and continuous 
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method of observation— following a single form through 
all the phases of its life — has never been thoroughly 
adopted ; and conflict of interpretation inevitably arises. 
Biitschli has fallen into the same groove, and his results, 
although valuable and full of suggestion, have no irre- 
sistible meaning. They present points of new departure 
for h> pothesis, and nothing more. 

Nor can we be quite certain, from the evidence afforded, 
of the correctness of the larger and more important of 
the facts stated. We want, for example, more than a 
mere statement that the “ ciliary apparatus ” and the im- 
portant organs of the peristoma were actually destroyed by 
conjugation. That they are suppressed— flattened — de- 
ranged by prolonged contact, we have observed again 
and again in several forms, especially Stylonichia , Pustu - 
lata, and Mytilus; but they rapidly regained their normal j 
condition, and certainly did not grow afresh by “ reju- 
venescence M as in the cases stated by our author. And 
this is certainly of moment. In some important sense 
also this will apply to the nucleus and nucleolus themselves. 
Doubtless the investigations of Biitschli on the metamor- 
phoses of these bodies, especially the latter, in such forms 
as P. bursaHa, aurclia, pu tritium, and others have a large 
importance ; and if they should be confirmed by con - 
tinuous observation on the living form } controlled by the 
evidence of preparations, made at short intervals, under 
the influence of acetic and osmic acids, and other reagents, 
not only will Balbiani's hypothesis become modified, but 
a sequence will be \ i ven to the successive stages, often 
now wanting, in the observations of Biitschli himself. It 
is impossible not to be struck, for example, with the 
minuteness of his observations, made on the nucleolus 
changes in P . bursarta ; but they are utterly incompetent 
to accomplish his own purpose and establish his own idea. 
He declares that both Balbiani and Stein utterly mistook 
the destiny of the nucleus and nucleolus ; and quite re- 
pudiates the changes said to come upon the nucleus 
during conjugation. But to establish his own hypothesis 
the whole process of morphological change in the nucleus 
at least should have been followed, and not once but many 
times. Yet tbe very first complete change effected in this 
organ could not be explained ; and after following it into 
fission as the result of conjugation, he observed four 
“ nucleolus capsules ” as the issue, in each paramxcium. 
Two of these became light and dear ; the other two di- 
minished in sire, and became fibrous, but on the second 
day they lost their fibres and became homogeneous and 
dark ; and on the third day— vanished! that is to say, by 
the method pursued by the observer, they were lost, and 
u no trace of them was to be fourth" From this Biitschli 
concludes that they were <c cast out," and no further con- 
cern in relation to them is evinced ! Yet it must be re- 
membered that Balbiani describes a similar condition of 
the same forms, and considers the granules germs or ova. 
To deal thus lightly with the ejection of apparently or- 
ganised bodies in a set of observations designed to prove 
that what have been consideredovarian, or at least sexual, 
products, was erroneous, is certainly remarkable. Clearly 
no result can be arrived at until the manner of the 
vanishing of these bodies be understood j and if they 
were ejected, until their future destiny became known* 
This is all the were imperative from the fact t h&t after 
the ejection of the 44 bodies," the paramaecium resumes its 


normal condition in size and appearance, although the 
method by which this conclusion is reached is by salfcative 
inferences, and hot by continuous proofs. 

Again,— in B . bursaries zn& 'aurelia, two 44 light bodies * 
—definite products of the nucleolus— are repeatedly seen 
in successive stages after conjugation, but having been 
followed to a certain point we’are told that 44 the further 
destiny of these two light bodies escaped me ! " and yet it 
is assumed that the life history of the creatures is known. 

Again,— in these same forms the nucleus broke up into 
a hundred spherules ; and yet our author frankly declares 
44 1 am not quite certain of the destiny of the > . . frag- 
ments of the old nucleus \* This is the more important 
since Schaafhausen affirms that he has seen P. aurelia 
lay or deposit ova ; 44 the organisms crammed full of egg- 
spheres, surrounded witb clear fluid, extrudes in an hour 
several times one such egg." 

Again, — in Calpidium colpoda , after conjugation, two 
small light spheres appear, these the author 44 thinks 
most probably ” grow out of the nucleus capsules, while 
the nucleus itself is cast out; Biitschli followed it 44 for 
some time ” and then it was lost, so he does not know its 
final destiny ! Of what service can all the subsequent 
transformations of the organism itself be when this ejected 
organism is assumed to mean nothing? In Blepharisma 
later it a a number of 44 nucleolus like bodies " were found 
by 44 squeezing and acetic acid," but their destiny was 
never found ; while on the third day after conjugation 
44 tbe nucleus which had been present up to this time was 
not to be found," and so the author meets the emergency 
by supposing that it was 44 cast out," and of course had no 
meaning in the history of the organism. So also in 
| Ckilodon cuculus, we are told that the 44 destiny of the 
original nucleus remains undetermined." In the conju- 
gation phenomena of Stylonichi mytilus there is an equal 
or even more grave defect 

In precisely the same way in the attempt made by 
Biitschli to establish the position he occupies that the 
embryonal regions of Balbiani and others as existing in 
these lowly forms are to be entirely explained by the pre- 
sence of swarm spores of internal parasites, there is the 
same want of perfect sequence, and the unscientific 44 no 
doubt " which is made to supply the place of facts. 

But our space is exhausted. We have not referred to 
the above defects with any attempt to depreciate a valu- 
able book. It is because it is strong enough in important 
facts to be a help in the unravelling of biological diffi- 
culties that we have not hesitated to point out the differ- 
ence between the theories and the facts which it contains. 
To have attempted exhaustive criticism of such a work 
would have involved four or five times the space occupied 
by this article ; but after a careful perusal and reperusal of 
its contents, we are obliged to admit the ingenuity of the 
author both in the work he has done and the method he 
has employed for interpreting it But it is to the former 
that we attach by far the most importance ; for whilst 
there are many missing links in evidence which make 
conclusions from the whole unwise, there are facts given 
us which must help future observers and land us nearer 
to the desired truth* , 

It may be finally observed— 1 . That if the theory of 
rejuvenescence, as put and insisted on by Biitschli, be 
established for any one form, conjugation should have no 
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other meaning or place in an y part of its history than 
rejuvenescence can explain. Now Stylonichia pustulata 
is amongst the forms the author has seen to conjugate, 
and as he believes, as a consequence, to become simply 
more vital and larger for renewed fissipartition. But 
Engelmann is undoubtedly right in his affirmation, that 
there is a conjugate state in which these organisms do 
not again separate, but the pair simply fuse together. 
One of the writers of this paper has observed it repeatedly 
under conditions which render error impossible ; this is 
not the place to consider to what this fusion leads, but it 
is important as a fact, inasmuch as it throws doubt upon 
the completeness of the theory of rejuvenescence, even 
supposing the facts given us by Biitschli led without 
exception up to it. Biitschli even admits that this process 
of fusion may happen, but he simply dismisses it as a 
* very unusual one* — surely all the more important on 
this account, inasmuch as we know that in more highly 
organised creatures not only a long time, but generations 
may intervene between distinct acts of fertilisation. 

2. It does not follow that if rejuvenescence be rejected 
to the extent and with the meaning Biitschli gives it, that 
it must be rejected altogether. He gives us many remark- 
able facts that deserve further experiment and research ; 
and it may result, that what he calls rejuvenescence, is one 
of the many modes by which rapidity of fissiparous multi- 
plication is in some organisms aided, and the necessity 
for the true act of fertilisation is made less frequent ; and 

3. It is clear that there are points in the theory of 
Batbiani which the facts given by Biitschli overturn ; 
while there are others that certainly remain unshaken, if 
they be not strengthened. But it is needful to remember 
that if the facts given by Biitschli wholly invalidated 
the interpretations of Balbiani the theory advanced by 
Biitschli by no means follows as a consequence. In the 
present state of this inquiry we must seek facts indus- 
triously, and with persistent honesty, and be assured that 
their accumulation will lead to important issues ; but we 
shall do well to place theory, however fascinating, in an 
extremely subordinate place. 

W. H. Dallinger 

J. Drysdale 


VON RICHTHOFEN'S “CHINA" 

China. Erqebnisse eigener Reisen , und darauf ge- 
griindeter Studies Von Ferdinand Freiherm von 
Richthofen. Band I. (Berlin : D. Reimer, 1877.) 

W E are glad to welcome the appearance of the first 
volume of this long-promised work from the pen 
Of the well-known geologist and geographer, Baron v. 
Richthofen. We content ourselves at present with a 
general account of the work, hoping in an early number 
to be able to examine it in detail The author has en- 
joyed rare facilities for the accumulation of material, and 
has improved them so thoroughly that the published re- 
sults of his researches wifi assume a leading position 
among the late additions to scientific literature. In i860 
he accompanied Count Eulenberg on his mission to 
China and Japan for the purpose of dosing commercial 
treaties between these lands and the German states. On 
the return of the expedition Baron v, Richthofen lingered 


behind, attracted by the many unsolved problems of the 
Celestial Empire. Up to 1872 he devoted himself to a 
systematic, thorough investigation of the geography and 
geology of China, traversing in the course of seven dif- 
ferent journeys the whole eastern part of the empire from 
Canton to Corea, and penetrating westward to the sources 
of the Yang-tze-Kiang and the frontiers of Thibet The 
essential aims of the' traveller were to place on a scientific 
basis the geography of the land, determining the hypso- 
metric relations, and the laws governing the conformation 
of the mountain-chains, to examine the general geological 
structure, especially in its relations to the great basins of 
Central Asia, and to study the laws of climatic changes. 
Other scientific questions received a minor consideration, 
and the intellectual life of the people was left entirely out of 
view. The present volume forms little more than an in- 
troduction to the elaboration of the immense number of 
observations made during the long series of years, which 
will form the body of the work. It is mainly occu- 
pied with an extensive and complete description of the 
growth of our knowledge with regard to China, forming 
a valuable index to the literature on this country. No 
small amount of space is devoted to the book, “Yii- 
Kung,” or imperial geography, forming the sixth in the 
series of historical works attributed to Confucius, and 
covering the period 2357-720 b C. The remaining por- 
tion of the volume is occupied with the geographical 
relations of China to Central Asia, and contains a 
most important study of the loess regions of Northern 
China. They are not only considered in their relations to 
the saline steppes of Central Asia, but are compared with 
all the great loess formations known, and supply the 
basis for an interesting theory with regard to the forma- 
tion in the one case of fertile valleys, as those of the Nile 
and Mississippi, and in the other of sandy wastes. 
Scarcely less valuable is the clear and distinct picture 
afforded of the whole mountain system of this portion of 
Asia. The author finds the laws governing the confor- 
mations so simple, that less time was required to deter- 
mine the system than would have been necessary for a 
tenth of the area in Europe. In a closing chapter on the 
problems of modem scientific geography, the author 
sharply defines the province of his science, drawing clearly 
the limits between it and political geography, ethno- 
graphy, and kindred sciences. The method to be used in 
the solution of these problems he defines as “ the unin- 
terrupted consideration of the causal, mutual relations 
between the earth’s surface from its various points of 
view, terrestrial physics, and the atmosphere on the one 
side, and between these elements and the organic world 
in its broadest sense on the other side.* Of the three 
volumes yet to appear, one will be devoted to palaeonto- 
logy, in which the author will be assisted by Dr. Kayser, 
Dr. Schwager, Prof. Schenk, and other able geologists 
The remaining two will contain the author’s extended 
researches into the coal-fields of China, regarded by him 
as more valuable than the deposits in the United States of 
America— the geological structure of the land, the climatic 
phenomena, the population as affected by these two 
agencies, the river system, means of transport by land 
and water, chief productions, mercantile possibilities, &c, 
A generous grant from the Emperor of Germany has per* 
I nutted the publication of the work In a most sumptuous 
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style, and the introduction of numerous carefully executed 
maps and illustrations wherever opportunity is offered by 
the text. 

LETTERS TO THE EDITOR 

[ The Editor dees net hold himself responsible for opinions expressed 
by his correspondents \ Neither can he under take to retum % 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible \ The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munieations containing interesting and novel facts.] 

Soldiers’ Rations 

In your issue for June 28 (p. 158) Mr. H. Baden Pritchard 
states in his article on 44 Soldiers’ Rations,” 4 4 And yet, as we 
have said, with this apparently liberal feeding, our men do not 
receive so much actual nourishment, or nitrogenous matter, as 
the German soldier.” 

My calculations, based on Prof. Parkes* table of soldiers* 
rations, and Prof. Frankland’a experiments on food and urea, 
give the following values of the several soldiers' rations : — 


Foot tons. 

1. English Military Prison 4,509 

2. English Soldier (Hon e) 3*964 

3. Prussian ,, (War) ... 3,812 

4. French „ (Crimea) 3,683 

5. French ,, (Home) ... 3,580 

6. French ,, (War) 3,538 

7. Austrian ,, (Home) 3, 242 

8. Prussian ,, (on the march) 3,223 

Mean 3.694 


As the average daily external work of a man is 353*75 1 foot 
torn*, the efficiency of man regarded as a heat engine is 9*6 per 
cent, of the internal work. 

An efficiency of 8*2 per cent, can be obtained by engines 
working at 40 lbs. pressure and steam cut off at half stroke ; so 
that man regarded as a machine, does not occupy a very high 
position. The explanation of tins is, that man is not a machine ; 
he is a machine maker. The mechanism of a cat or beetle is 
vastly higher than that of man, and yet they are immeasurably 
his inferiors. t Sami.. Haughton 

Trinity College, Dublin, July 7 


Printing and Calico Printing 

In your article on the Caxton Exhibition last week, there is 
the remark that the beauty of execution in the specimens pre- 
served to u» of the work of the earliest known printers suggests 
a doubt whether the date of the actual invention must not be 
pushed back farther than the accepted one. But does that 
follow ? Is not the beauty of the first printing simply the beauty 
of the wood engraving of the time? an ait which had attained 
an exquisite perfection before its application to movable type. 

That there should be doubt and obscurity as to the date, 
name, and claim of the first inventor cirn surprise no one who 
will ask himself who, for instance, was the inventor of our 
present mode of calico printing by roller ; and, if he cannot 
answer, shall turn, as he has every right to do, to the current issue, 
ninth edition, of the “ Encyclopaedia Britannica” for the satis- 
faction of his doubt. He will find there, in that long, elaborate, 
and am ply -illustrated article, not the bare mention of the name, 
even (unless I have strangely missed what I expressly looked for) 
of the otherwise remarkable man who conceived the idea, 
mechanically wrought it out for his own immediate purpose, and 
himself elaborated its application tp the printing of calicoes- 
revolutionising that important hrari&r of our industry— all well 
within the lifetime of men not half a century old among 
u* ! The Rev. Isaac Taylor— turning a moment from his own 
researches into the Etruscan mystery— should be able to tell as 
in what precise year it was, alter 1840, that Ms father, Isaac 
Taylor, the author of the “Natural History of Enthusiasm,” 
and a long series of subsequent works, sufficient alone for a 
reputation of a high and lasting order— a teacher Of teachers, the 

* * 4 Animal Mechanic */ n p. 62. 


depth and extent of whose influence and the fulness of whose 
intellectual stature have not yet been adequately recognised— 
engraved on the roller illustrations for his new translation of 
Josephus, undertaken in connection with Dr. Traill. The death 
of ms fellow-worker cut short that enterprise, but a portion of 
the work appeared j and I myself, as a boy, was often in the 
little private workshop at Stanford Rives while this idea was 
struggling on the turning-lathe, through the patient genius of its 
author, for mechanical existence. In 1855 or 1856 I found him 
superintending its actual application to the printing of calicoes 
at Manchester. The discovery received the immediate and 
inevitable compliment of piracy, and brought to him and 
his loss instead of gain. But that within five-and-twenty years 
his very name should seem to have wholly dropped away from 
what was undoubtedly his own unaided invention, and one withal 
of so much national importance, and in an age of lime-light 
publicity like ours, is almost a curiosity of injustice, and throws, 
as I have said, a flood of light on a crowd of similar miscarriages 
in the indifferent past. As a hundred years hence this also may 
be beyond remedy, kindly assist me to arrest a moment the 
remorseless tooth of All-Father Tune by the insertion of this 
contemporary note. Henry Cecil 

Breigner, Bournemouth, July 9 


Stamping out Noxious Insect Life 

The subject of insect and germ life in its relation to 
putrefaction and infectious disease is now assuming such import- 
ance from the investigations and demonstrations of Dr. Tyndall, 
Mr. Murray, and other scientific inquirers, that 1 think you may 
consider the following curious facts not unworthy of space in 
your journal. 

I observe in a report of Dr. Tyndall’s lecture on Germs, in 
Nature, he refers particularly to the varying tenacity of life 
which germs under certain conditions exhibit , and which he 
refers to the period of incubation or stage of development up to 
the state of emergence as complete organisms, when they ate 
readily destroyed. He says : u We now turn to another aspect 
of the question ; following the plain indications of the germ 
theory of putrefaction, we sterilise in five minutes the very 
infusions which, a moment ago, were described as resisting five 
hours* boiling. The germs are indurated and resistant, the adult 
organisms which spring from them are plastic and sensitive in 
the extreme. The gravest error ever committed by biological 
writers on this question consists in the confounding of the germ 
and its offspring. The active hacteria developed Irom those 
obstinate germs are destroyed at a temperature of 140° Fahr. 
Let us reflect upon these facts. For all known germs there 
exists a period of incubation, during which they prepare them- 
selves for emergence as the finished organisms, which have been 
proved so sensitive to heat If, during this period, and well 
within it, the infusion be boiled for the fraction of a minute, 
even before the boiling point is reached at all, the softened 
germs which are then approaching their phase of final develop- 
ment will be destroyed. Repeating the process of heating every 
ten or twelve hours, each successive heating will destroy the 
gcims then softened, until after a sufficient number of heatings 
the last living germ will disappear. If properly followed out the 
method of sterilisation here described is infallible 5 a temperature, 
moreover, far below the boiling-point suffices for sterilisation.” 

Now as the laws of nature apply to all magnitudes alike, 
whether it be a grain of sand or the planet Jupiter, to the 
various stages of incubation of the germs of bacteria or of 
noxious insect life, I think I may chum some credit for having 
stumbled upon, and for having applied on a practical and large 
scale, a system for eradicating insect life in animals based on 
this law of varying tenacity of life in germs and insects. More 
than two years ago I advocated this system, and in September 
last issued a circular, in which I stated that “a short time after 
clip-day 1 dipped, by immersion, the young lambs, and I 
repeated the same before harvest ; at the same time 1 made a 
long narrow pen alongside the stackyard fencing, into which I 
crammed all my old sheep as close together as possible. I 
then, with an ordinary Catering- pan, watered them all over with 
diluted fluid ; the latter operation was completed hi half an hour, 
and the cost in material was less than one halfpenny per head, 
the proportions in both cases being 1 to ica Now for results I 
I lately minutely eximinepL/the whole pf my sheep, for 
the purpose of deciding it it necessary to give them a final 
dressing before October, and I can now frankly, and without 
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hesitation, state that in the whole Dock, old and young, I could 
not find a single living Insect, or the germ of one.” 

Xn the month of March last, agreeably to my promise, I Issued 
a faithful report of the results of this system of stamping out 
insect life* The sheep cleansed on this principle were absolutely 
clear of insect pests, whilst others not so treated were never free, 
I shall send with pleasure this report to any of your readers who 
may desire to have it. 

X believe I may say there is exact analogy between this system 
for exterminating insect life in animals and that adopted by Dr. 
Tyndall to show that the earliest eggs or germs of bacteria are 
extremely obstinate to kill, whilst the more fully developed are 
destroyed without difficulty, clearly showing that more than one 
treatment is necessary for the complete destruction of gem life 
as well as for a higher form of insect life, and that the same law 
applies to both alike. 

I am fully convinced of the possibility of stamping out noxious 
insects that affect sheep and other animals, and sincerely hope 
Mr. Murray’s suggestion at the Society of Arts of united action 
to effect this purpose under the direction of science and experience 
may be acted upon with little delay. W. Little 

The Hall, Heckmgton, Lincolnshire 


Complementary Colours 

In Nature (vol. xvi p. 150) you give a most interesting, 
though very brief, account of Vrof. Rood's researches on colour, 
the result of which you sum up in these words : — 

“The mixture with white is the same as if the colours were 
moved towards the violet end of the spectrum. ” 

I know of Prof. Rood’s results only from your abstract, but 
your summary is not a perfectly accurate account of the facts 
which you state immediately before, unless the expression 
“violet end” U to be used in a new sense, or, what would be 
better, replaced by the expression, “violet pole” 

The following will be found a correct summary of Prof. 
Rood’s results : — 

Let the colours of the spectrum be arranged, not in a line but 
in a circle, and the gap between red and violet be filled up with 
purple. Each colour will then be opposite to its complementary 
colour. Greenish yellow and violet, which are mutually com- 
plementary, are the opposite poles, and the succession will be 
as follows : — 

Greenish yellow. 

Yellow. Yellowish green. 

Orange. Geen. 

Vermilion. Cyanogen blue. 

Purple. Cobalt blue. 

Ultramarine, 

Violet. 


The addition of violet to any one of the colours except those at 
the two poles will bring that colour nearer to the violet pole ; 
the same addition to either of the polar colours will leave them 
unchanged as to their position in the circle. The addition of 
white wifi have the same effect. 

As regards the effect 01 the addition of violet, this is what we 
might expect Violet added to violet will only make violet. 
Violet added in Bmall quantities to greenish yellow, which is its 
complementary, will only make it whiter without changing the 
colour. Violet added to any other colour will bring it nearer to 
violet We might select any pair of complementaries as poles, 
and obtain a parallel result But what is sew, and if confirmed, 
moat important, is that white has the same effect as violet. I 
can suggest no explanation of this. 

For the fact that every colour in the spectrum has its comple- 
mentary, see Prof. Grassmaim in the Philosophical Magazine of 
April, 1854. H« paper appears to be less known than it deserves. 
The pairs Of complementaries according to him are as follows :~- 

Red* Bluish green* 

Orange. Aatne. 

Yellow* Indigo. 

YeUowift gm»« Violet 

Green* Purple* ' 

Most authorities say that purple is not to be found in the spec- 
trum, but Grassraan says that under favourable conditions of 
light it may be. I think that Itr any observafckms on the subject 
where great accuracy is desired, the use of sunHght is to some 
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extent misleading, and that the true white Is that of an incan- 
descent solid or Squid at a very high temperature— that is to say 
the electric light The sun’s light is such a light where it leaves 
the body of the Sun, but part of its rays are absorbed in the sun’s 
atmosphere, and the blue in greater proportion than the red and 
yellow j and a further loss oi blue rays takes place in the earth’s 
atmosphere by scattering, forming the blue at the sky. The blue 
light of the sky is taken out of the white light of the sun. For 
these two reasons the tun’s light at the surface of the earth is not 
truly white but yellowish, 

I can scarcely doubt that when the spectrum of the electric light 
is carefully examined, it will be found to contain purple ; and 
also that some simple mathematical relation will be discovered 
between the wave-lengths of every colour and its coraple- 
mentary. Joseph John Murphy 

Old Forge, Dtmmurry, co. Antrim, Jane 24 


Phyllotaxis 

The theory which regards the alternate arrangement ofleaves 
as the normal mode receives some support from the arrangement 
of the inflorescence of opposite leaved plants* In Lpsimachia 
nemorum the leaves are opposite, inflorescence indefinite, 
solitary, and axillary, but it will be observed that the flowers 
springing from the axils of opposite leaves are never both equally 
developed at the same time, one will be fully expanded while the 
other is yet in bud, or one will be found in seed and the other in 
flower ; it will be further observed that the oldest or most fully 
developed flower appears alternately on opposite aides of the 
stem ; if all the leaves on this plant were separated by internodes, 
the arrangement would be tetrastichous , but owing to the sup- 
pression of the in tern odes between the first and second and the 
third and fourth leaves, the arrangement becomes opposite. The 
oldest of the two opposite flowers of each pair of leaves will be 
found to spring from the axil of the first, third, and fifth leaf, and 
plants with this alternate disposition of flowers may sometimes be 
met with ; but usually a flower originates in the axil of each leaf, 
and then the youngest or latent flowers spring from the second 
and fourth leaves of the verticil ; these latter may be looked upon 
as originating from arrested branches. This view is supported by 
the fact that plants may he sometimes found which, in place of 
producing the late flowers in the axils of the third and fourth 
leaves, pre duce branches from these points instead. In Caryo* 
phyllacea the opposite sides of the cymose inflorescence never 
exhibit an equal amount of development at the same time, t 
proving that one of the sides is older than the other, although, 

; owing to non-development of an intemode, it is at the same level. 

I A similar arrangement occurs in labiate plants, but owing to 
j the crowded inflorescence, it is not so evident, but it is very 
j marked where branches spring from opposite leaves ; one is 
generally two or three times as long as the other, and by tracing 
the arrangement of these long branches along the stem, the 
normal alternate arrangement may be determined. In Scrophu* 
lariacrtr % where both opposite and alternate leaves are met with# 
all the above-mentioned modifications may be seen* Veronica 
chamcedrys has opposite leaves, and when the axillary racemes 
are opposite, one is invariably more developed than the other ; 
this can be best seen by examining the inflorescence in the young 
state, as the dissimilarity in size disappears in the pairs of old 
racemes owing to the younger of the two continuing to grow 
until it has acquired the size of the other ; sometimes this plant 
may be met with bearing in the axil of one of its opposite leaves 
a branch, and a raceme of flowers in the other, and in such 
instances the branches and flowers are produced on alternate 
sides; m V officinalis thi* is the usual arrangement. The 
suppression of the alternate nodes of an alternate-leaved plant 
with axillary inflorescence would produce the arrangement seen 
in Lysimachia , inasmuch as it would bring together flowers ot 
different ages and in different stages of expansion ; but in this 
instance all the flowers would belong to the same generation or 
be the product of the same stem, whereas in Lysmacma the 
earliest developed of etch pair of opposite flowers alone belong 
to the stem, while the later flower of each pair Wong to another 
generation, and spring from a branch originating m the axil of 
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GEOGRAPHICAL WORK IN RUSSIA DURING 
1876* I 

'T'HE most important journeys by Russian geographers , 

A during 1876 were those of MM. Prshevalsky and 
Potanin in Central Asia, of Dr. Mikluho-Maclay in Poly- i 
nesia, and the meteorological journey of M. Wojeikoff f 
round the world. We have from time to time given 
notes of the progress made by M. Prshevalsky, and of 
the journeys <n Mikluho-Maclay. 

M* Potanin left Bulun Tokboi (Nature, vol. xv., p. 
461) on August 20, and after having followed the eastern 
shore of the lake Uiungur, and crossed the deep and 
rapid Black Irtysh at Durbeldjtn, he reached the river 
Kran, at Fulta, close by the Lamafte convent, Shara j 
Suma. The fertile valley of the Kran is the storehouse 
for the Southern Altai region ; the Kirghises come here 
to purchase grain from the eastern slopes of the Altai 
and from the valley of Kobdo. The crossing of the 
Altai by the Djamaty pass, at the sources of the Black j 
Irtysh, having been reported as very difficult, M. Potanin j 
crossed the ridge by a more southern pass, Urmogaity, 
at the sources of the Kran river (9,000 feet above the 
sea), and entered on a wide hilly plateau covered with 
numerous lakes, and gently sloping to the east by a series 
of terraces, divided by border ridges. The easternmost of 
these ridges runs north and south, reaches 10,000 feet at 
the Terekty-asoo pass, and separates the high terrace of 
the Deloon river from the low tract on which the town 
Kobdo is built. This place was reached by M. Potanin 
on October 16. Rich collections of plants, insects, and 
birds were made during the journey, as well as a survey 
and a geological sketch of the route, together with deter- 
minations of latitudes and barometrical measurements of 
heights. 

A most important work accomplished by the Russian 
Geographical Society during 1875 and 1876 is the geo- 
metrical levelling made along the Siberian highway, from 
Ekaterinburg to Irkutsk, on a distance of 2,236 miles. 
All meteorologists are well aware what a gap in our 
knowledge as to the distribution of pressure of the air 
upon the surfaces of large continents, arisen from 
a want of geodeticaily-measured heights of meteo- 
rological stations. All attempts to trace isobars upon 
the Asiatic continent (one of which was made in the 
standard work of Mr. Buchan) have failed until now, the 
heights of the meteorological stations at Omsk, Tonesk, 
Krasnoyarsk, Irkutsk, and Nerchinsk having only now 
been directly measured. The Geographical Society has 
undertaken a geometrical levelling along the whole line, 
Ekaterinburg to Irkutsk, which levelling will afterwards 
be continued to Nerchinsk and Tashkend. This difficult 
enterprise, carried on with all possible accuracy, is now 
completed with full success, and the superintendent of the 
levelling, M. Moshkoff, is now busily engaged in com- 
puting the definitive results, 

A yet more important undertaking, accomplished by the 
Russian geodesists, Col Shamhorst and Capt. Kulberg, 
during the years 1873-1876,15 the precise determination 
of longitudes, by means of telegraphic signals, carried out 
along an arc of 103°, between Moscow and Vladivostok, 
on the Pacific. But this work is so important that we 
hope to be able to give a special report upon it. 

We may also mention the work of Capt. Oaatstfvich on 
the shores of Russian Manchooria (Nature, vol xv. 
p, 417;, and the important cartographical work of M. 
Sidensner between the Obi and Jenissei rivers. 

Most valuable work was done also during 1876 by the 
Siberian branch of the Geographical Society, The mea- 
surements of depth of the Baikal were continued by MM, 
Dyboysky and Godlevsky, and showed that the greatest 
depth of the lake is to be found in its southern part and 
close to its north-western shore. M. Grebnitsky explored 
the region of the Southern Usuri and returned with valu- 

* " $*?**% °f *hi Rusiian Geographical Society fot 1876/* by the sec re 
wury, v, i, &re xaevtky, ^ 


able geological and botanical collections, M. Chersky 
explored the valley of the Irkut river, and arrived at very 
important results, the chief of which are : — (r) that this 
valley is geologically a very old westerly extension of The 
Baikal trough ; (2) that it contains immense glacial de- 
posits j and (3) that the outflows of basaltic lava in the 
valley are, with one exception, pre-glacial. We notice 
also the entomological excursions and the exploration of 
the Kasbek (Devdorak) glacier, made by members of the 
Caucasian branch of the Society. 

Besides these explorations, the Society has also issued 
some valuable publications. The most important of them 
are — (1) the fourth volume of supplements to Ritter’s 
“Asia” being a description, by MM. Semenof and 
Potanin, of the Altai and Sayan highlands, according to 
works which appeared from 1836 to 1872 ; the names of 
the two authors sufficiently recommend the work ; and 
(2) the second volume of M. Prshevalsky’s “ Travels in 
Mongolia,” which contains — the Climatology and Orni- 
thology, by the traveller himself; the Herpetology, by 
Prof. Strauch ; and the Ichthyology, by Prof. Kessler. 
The seventh volume of the Memoirs of the Society contains 
the first part of the work of Prince Kropotkin, “On the 
j Glacial Period in Finland and on the Bases of the Glacial 
! Theory,” with numerous maps and engravings. The 
' I sve s tia (Bulletin) of the Society contains, besides valu- 
able small contributions, two very valuable maps of the 
Hissar and Koolab beckdoms, by M. Mayeff, and of the 
Lower Tunguska River, by M. Chekanofsky. 

The scientific results of the expedition made to the 
Amu-daria in 1875 and 1876, will appear very soon. 
They contain the astronomical, magnetical, and me- 
teorological observations made by M. Dorandt, and a 
thorough and elaborate hydrographical description of 
the Amu-daria, by M. Zuloff, with the collaboration of 
Col. Maksheeff. The first of these works is already 
printing, and contains abundance of most valuable me- 
teorological data (pressure, temperature of air and of the 
soil, evaporation, level of water, variations of magnetical 
elements, &c.). The Meteorological Committee of the 
Society is engaged in preparing complete tables of the 
amount of snow and rain during 1872-1876, measured at 
the numerous stations organised by the Society. Finally, 
we can only mention some of the various works issued by 
the Society in the departments of Ethnography, Statistics, 
and Historical Geography ; as, for instance, those on the 
trade in grain in Western Russia, by M. Rayevsky ; the 
ethnographical description, with maps of South-Western 
Russia, by M. Gildebrand ; the text to the ethnographical 
map of Russia, published by M. Rfitich, being now at 
press ; and many other valuable works of less im- 
portance. 

A POCKET HAMMOCK 

I N these days, when exploring tours ^nd extended 
scientific excursions are so universal, it is a great 
advantage to be able to take up one's bed and walk, to be 
in short entirely independent of sleeping accofcflnodation. 
Even in our own country it is often an advantage to the 
working geologist, or botanist, or zoologist', to be inde- 
pendent in this respect, and while it is sometimes no 
great hardship to make one’s bed on the heather or grass 
under the lea of a broom-bush or dyke, still it is seldom 
advisable to do so if it can be avoided. Many of our 
readers will therefore be glad to know that Seydel and 
Co. of Birmingham have devised a handy hammock, 
which bears the name of the 44 Ashantee Hammock,” from 
its having been found of great service during the Ashantee 
campaign, Sir Garnett Wolseley testifying strongly to its 
manifold utility. It is madcof light but strong netting, 
and can be so folded up as to be slung over the shoulder 
like a bag, or even carried in a fair-sized coat-pocket. 
From the arrangement of the ropes, hooks, and screws, it 
can be used under almost any circumstances, and, as we 
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ourselves can testify, forms a thoroughly comfortable and 
secure bed or lounge* Mr, Stanley, we believe, was so 
favourably impressed with the hammock, that he has 
token a supply with him in his present exploration ; and 
tor explorers in tropical countries, we should think it would 
prove useful in many ways, as it can not only be used as 
a bed, hut, mounted on a pole, as a travelling litter or 
palanquin. For those of our readers engaged in explorations 
of any kind, geological, geographical, botanical, zoological, 
or even in doing an ordinary tour, in remote districts, we 



ASttANTte HAMMOCK ON 
SUNCtNG APPARATUS. 



believe the hammock would be found of real service, as it 
would make them quite independent of sleeping accommo- 
dation, and would not increase the weight of their 
impedimenta by very many ounces. An idea of its 
construction and its adaptability to almost any cir- 
cumstances may be obtained from the illustrations we 
give. We can honestly recommend the hammock as 
likely to answer all the purposes for which it has been 
designed. 


THE SANITARY INSTITUTE 
nr HE lecture by Dr. Richardson, published in our issue 
of last week, has called public attention to the 
Sanitary Institute of’ Great Britain, before which the 
lecture was delivered. The Institute was founded in 
July, 1876 , at a public meeting held at St. James’s Hall, 
and piesided over by his Grace the Duke of Northum- 
berland. The Institute has for its work a wide range of 
subjects. It has sprung, we may say, out of the necessi- 1 
ties of the time, and in the first instance may be considered 
as a nucltus round which will cluster the many men of 
science who are now employed in carrying out the Cxecu- , 
tive sanitary or health work Of the kingdom. The various j 
medical officers of health, the certifying surgeons under j 
the Factory Acts, the engineers and sanitary surveyors of j 
different localities, the mayors of municipalities, and the 
chairmen and presidents of local boards, all of these must j 
needs take an interest in and in time form the body cor- 
porate of an institution framed for the purpose of becoming j 
as it were a voluntary health parliament In addition to 1 
these sections of the Institute there are many other sections | 
of the community which will, we should think, earnestly j 
join in the work. For reasons plainly stated by Dr. » 
Richardson ladies are invited to take part in the proceed- 
ings and to help forward sanitary progress. We feel 
sure there will also be** a large class of active men 
unconnected professionally with sanitary work who will 
be ambitious to take a pait in the great practical scientific 
labour of the time, the only labour we may say in which 
science lends herself immediately to the aid and comfort 
of domestic life and felicity. 

The detailed work of the Sanitary Institute has been 
in some measure projected by its founders ; but it is more 
than probable that in the course of its natural development 
it will grow into something different from that which is 
now supposed. At the same time we are bound to say 
that the plan is sufficiently simple and practical to 
warrant the expectations of those who have mapped 
it out. The objects we have seen proposed are all 
directed to some useful and desirable end* To obtain 
a registration of the diseases of the kingdom ; to 
establish communications with medical officers, of health ; 
to form local branches of the Institute throughout the 
kingdom ; to examine and grant certificates of quali- 
ficatiou to local surveyors and inspectors of nuisances, 
and to form a register of such certificated officers ; to 
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investigate the chemical aspects of the sewage question ; 
to establish a sanitary exhibition, and to form a library of 
books on health subjects these objects, some of which 
must needs become & part of every sanitary organisation, 
are sufficiently comprehensive to cover any amount of work, 
and to tax any amount Of industry that may be found in 
the best organised public body. So far the prospects of the 
Institute are brought beyond what is common to such under- 
takings in their earliest days. Members are daily being 
added, and an effective Council has been elected. Already 
one of the provincial towns, Scarborough, has invited the 
Institute to hold its first provincial Congress there, and 
in France a kindred society has been formed in sequence, 
and, it may be said without offence, in imitation of the 
one already founded m London. The visit of Dr. De Pietra 
Santa, of Mari£ Davy, and other savants from Paris to 
the meeting on Thursday last, is a significant sign of the 
good feeling with which the two rival societies have com- 
menced their labours. 

For our parts we welcome heartily both Institutes, and 
shall enjoy the privilege of watching their onward pro- 
gress and recording their success. 


ON THE SOURCE OF THE CARBON OF 
PLANTS 

N EARLY half the dry substance of plants is carbon ; 

and it is conclusively established that they derive, 
at any rate, the greater part of it, directly from the carbon* 
dioxide of the atmosphere, which the chlorophyll cells 
have the power of decomposing in sunlight, at the same 
time evolving oxygen. But this function of vegetation, 
which is so essential a complement to the processes of 
animal life, gives rise to many problems hitherto un- 
solved ; and an important one is whether or not plants 
avail themselves of other obviously possible sources of 
carbon than that existing in such very small proportion, 
although in large actual amount, in the ambiant air. 

Our knowledge bearing upon the subject as it exists in 
the present day, is the resultant of careful investigations by 
many observers. In the last century Bonnet discovered the 
gaseous exhalation ; Priestley that the gas is oxygen ; 
ingenhouz that the oxygen is only evolved in sunlight ; 
Senncbier that it is due to the decomposition of carbon- 
dioxide, but he believed that the carbon-dioxide is token 
up in solution in water. Early in this century de Saussure 
carried out a long series of experiments on the relations 
between the carbon-dioxide decomposed, and the oxygen 
evolved, and on the amount of carbon- dioxide in the air 
compatible with the healthy development of plants. Since 
his time many eminent names have been added to the 
list of patient labourers in this field of inquiry. 

Boussingault woiked on the question whether the 
carbon-dioxide is absorbed by the leaves, or taken up by 
water through the roots ; and by direct experiments 
proved that the leaves of plants do take up the carbon- 
dioxide, which is so sparingly, though so uniformly, 
diffused in the atmosphere. His researches led him to 
conclude that, by far the greater part, if not the whole, of 
the carbon which enters into the constitution of the 
organs df plants is derived from atmospheric carbon- 
dioxide j and while drawing attention to the fact that, 
ior healthy and vigorous action, plants require large 
volumes of air to pass over them, and to the surprising 
rapidity with which they absorb the, carbon- dioxide fiom 
it, he makes calculations as to the surface presented to 
the air by the leaves of different crops* Takmg the 
average number of plants growing per hectare (about 2} 
English acres), he estimates that ; — 

Artichoke gives a surface of t4*p4 to square ntetres. 
Beetroot „ ,, 49<9 ai »> » 

Potato „ ^ 59*^4* » f 

Wheat „ „ 35>490 „ „ 

Boussingault also made experiments in regard to the 
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absorption of carbon- dioxide by plants growing under 
different conditions as to soil atod manures. He found that 
a Hefiantbus which in twenty-four hours would, without 
any manure, only decompose 2 ex. of carbon-dioxide, 
decomposed 182 cx. in the same time when supplied with 
manure containing nitrates and phosphates, ti cx. when 
with nitrates without phosphates, and only from 3 to 6 cx. 
when manured with phosphates without nitrates. 

That the carbon-dioxide contained in the atmosphere is 
sufficient for normal vegetation is proved by the abundant 
growth of heath and other wild plants on sandy hills ; 
and the numerous experiments on water-culture con- 
clusively show that a plant may grow luxuriantly, and 
store up an abundance of carbon, when supplied only 
with mineral salts, in a solution which contains little or no 
carbon-dioxide. 

Sachs speaks of it as an unquestionable fact, 41 that 
most plants which contain chlorophyll (for instance, our 
cereal crops, beans, tobacco, sun-flower, &c.) obtain the 
entire quantity of their carbon by the decomposition of 
atmospheric carbon-dioxide, and require for their nutri- 
tion no other carbon-compound from without.” He goes 
on to say : u The compound of carbon originally present 
on the earth is the dioxide, and the only abundantly 
active cause of its decomposition and of the combination 
of carbon with the elements of water is the cell containing 
chlorophyll. Hence all compounds of carbon of this kind, 
whether found in animals or in plants or in the products 
of their decomposition, are derived indirectly from the 
organs of plants which contain chlorophyll.” 

Dr. J. Boehm made direct experiments with seedlings ' 
of scarlet-runner, growing them under glass shades, luted 
with potass lye, in pots containing in some cases quartz 
sand moistened with a nutritive solution, and in others 
garden-soil rich in humus. The two sets were quite equal 
m development and duration of life ; those in the garden 
soil formed quite as little starch as those in the sand ; 
and from this he concluded that the carbon dioxide 
yielded by the garden soil had taken no share in the 
growth of the plants. 

Liebig had, however, supposed that plants might owe 
some part of their carbon to the carbon-compounds in 
the soil, which were absorbed by their roots, and that 
young plants especially drew their supply from this 
source. He speaks of the effect of drought as checking 
the supply of carbon-dioxide by the roots, and throwing 
the plant exclusively upon that in the air. 

But the tendency of more recent investigations points 
to the conclusion that the atmosphere and the parts of 
plants living in it are solely concerned in the storing up 
of the carbon of vegetation. 

We may pause for a moment to consider the amount 
of the carbon so stored up. 

Liebig estimated that more than i,oDolbs. of carbon, 
may be harvested annually from a Morgen of surface — 
somewhat less than two-thirds of an English acre. 

According to the estimates of Lawes and Gilbert, with 
wheat for twenty years in succession on the same land 
there was an actual yield of 2,500 lbs. of carbon, per acre, 
per annum, where no organic carbon compounds were 
added to the soil, and where these were added (in the 
form of farm-yard manure) the actual yield in carbon was 
less. With barley, for twenty years in succession, the 
average annual yield was 2,088 lbs. of carbon per acre ; 
and the indication is that some other crops, under similar 
conditions, acquire even more. 

Estimates recently made of the forest growth in Ger- 
many give as much as 2,700 lbs. In tropical climates 
where vegetable growth is more luxuriant the amounts 
are far greater ; and in the West India Islands as much 
as from 2^ to 5 tons of carbon may be harvested per 
acre in the crop of sugar-cane. 

With these large amounts of accumulation on the one 
hand, we have, on the other, an atmosphere containing 


carbon-dioxide m so small a proportion as 0*04 per 
cent. 

Then we have to bear in mind the large supplies of 
cai bon-dioxide within the pores especially (of manured 
soils, as determined by Boussingault, and at the disposal 
of the roots of plants. Also the enormous quantity of 
water taken up bom the soil and passing through plants 
during growth, probably at any rate more than 200 
parts for every part of dry substance fixed, and the fact 
that carbon-dioxide is present in all natural waters 
would lead to the supposition that the roots would scarcely 
either take it up to no purpose, or act as a filter to that 
which constitutes so important a requirement of the plant. 

Dr. Moll 1 has recently, by some interesting experi- 
ments, made a contribution to the evidence which is re- 
quired to answer the question— Can leaves decompose 
the carbon- dioxide which is at the disposition of the 
roots ? and argues that the proof that one part of the 
plant— the leaf — takes up and decomposes carbon-di- 
oxide, is no proof that it is not taken up in another part 
— the root. 

He quotes the experiments of Sennebier and de Saus- 
sure, but considers that they were not made quantitatively, 
or with sufficient exactness to solve this problem. For 
its elucidation he rests his methods upon Sach’s theory, 
j that the starch in the chlorophyll grains must be con- 
sidered as the first visible product of the decomposition 
of carbon-dioxide, and that therefore, according to him, 
the presence or absence of starch in the leaves is the 
crucial test of the decomposition or non-decomposition 
of carbon-dioxide. In Dr. Moll’s investigation of the 
starch contents he used Sach’s modification of Boehm’s 
method. 

Five sets of experiments were made to meet the dif- 
ferent aspects of the question. 

In the first set glass shades were used, in one of which 
the air was kept free from carbon-dioxide by being luted 
with potass lye, while the other contained ordinary air, 
or air with an excess of carbon-dioxide, and was luted 
with water. The liquid lute was in porcelain dishes, 
made with a round hole in the middle ; the central hole 
and outer edge being deeply rimmed. The shades, of less 
circumference than the dishes, were set in them, and 
were furnished with tubular necks, into which smaller 
tubes were fixed for the current of air to pass through, 
and for other requirements of the experiments. The exit 
tube of the shade in which the atmosphere was kept free 
from carbon-dioxide was conducted through a test-tube 
filled with pieces of pumice saturated with potass lye. 
Preliminary experiments with etiolated plants, with a 
watch glass containing baryta-water within the shade, 
satisfied the author that he secured having air absolutely 
free from carbon-dioxide under that luted with potass 
lye ; and some early failures taught him how to regulate 
the supply of carbon-dioxide and air in the other shade, 
so as to grow plants as well-developed and healthy as 
those in the open air. With thick-leaved plants he found 
that it was necessary to add as much as 2 per cent of 
carbon-dioxide to a volume of air supplied to them of 
about 2,500 c. c. daily, in order to satisfy their require- 
ments for free growth. 

| Experiments were made with plants of F rench bean, nas- 
I turtium, gourd, and sugar-beet, growing in the open air in 
j pots in good garden soiL From these was selected a leaf, 

| or the upper part of a stem with several leaves, still organi- 
cally united with the parent plant, which was passed through 
the hole in the porcelain dish, under the glass shade, and 
carefully secured air-tight, and from injury to itself, by cork 
and wadding. The plants for comparison were as nearly 
alike as possible in every respect, and a control plant 
grew in the open air between the shades. Both etiolated 
seedlings, which became green as quickly without carbon- 

* “ Ueber den Utsprtmc* des KoMenetofls der Pflan«n.* Von Dr. J. W. 
MoU (Utrecht) —Lwctwirtlmkciftltik* Jahrteichtr, Band vl Heft a. 
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dioxide as in common air, and well developed green 
gourd leaves, were tried The gourd leaves, which con- 
tained starch at the beginning, entirely lost it within a day 
or two in the atmosphere deprived of carbon* dioxide, 
while those in the other shade remained still full of it. 
The shades, and the contents of the dishes, were then 
changed, so as to bring the starchless leaves into the 
shade containing carbon-dioxide. During the day these 
became again full of starch ; while within twenty-four 
hours it had quite disappeared from the leaves in the 
other shade. In a similar experiment with sugar-beet the 
control plant in the open air was covered with a black 
paste-board box, and it was found that the leaves in the 
shade deprived of carbon-dioxide lost their starch at 
about the same rate as those in the dark. In no case was 
starch found in the leaves while they remained in an 
atmosphere without carbon-dioxide. 

The second set of experiments "was made with long 
leaves of bulrush and bur-reeds, which were etiolated, and 
then separated from the plants. With the same general 
precautions as before, the upper end of the leaf was inserted 
m the shade without carbon-dioxide, the lower in an 
atmosphere containing five per cent of carbon dioxide, 
whilst the space between was left free to the open air. 
This intermediate part was obscured by tin-foil, so that 
no starch could be formed in it at the expense of any 
carbon- dioxide passing through the tissues from the 
lower shade ; and it was supposed that if such a pheno- 
menon were passible, the spacious longitudinal air channels 
of these plants might be especially favourable to the trans- 
mission of the gas. These experiments usually lasted 
one day, and uniformly gave the same result ; starch was 
formed abundantly where carbon-dioxide was at disposal 
in the air, while the excess of it in the lower shade had 
no effect upon the portion of leaf in the upper shade, 
which remained entirely free from starch. 

The apparatus when arranged was always placed in a 
light window, shaded by gauze blinds if the sun were too 
hot ; and in these latter experiments it was an interesting 
circumstance that, in the lower portions of these rather 
thick leaves, more starch was formed on the side next 
to the window; therefore, in two cases a piece of 
looking-glass was placed behind the shade, when, being 
equally illuminated, starch was formed in equal abun- 
dance on both sides of the leaf. This variation in the 
starch-formation, according to the amount of light, 
showed that that portion of leaf had not always used all 
the carbon-dioxide at its disposal, and that consequently 
there was an excess which might have passed upwards 
through the tissues. 

The third set varied from these in having no part of 
the leaf exposed to free air, thus obviating the possibility 
of the carbon-dioxide being diffused into it in passing 
upwards through the plant A glass vessel containing 
air without carbon-dioxide was placed within a large 
shade containing air with 5 per cent, of this gas ; and a 
previously etiolated leaf, with its stem in water, was so 
fixed as to be partly in the one and partly in the other. 
After six or eight hours it was examined for starch. 
Without exception starch was formed abundantly in the 
parts in the large shade, whilst no trace of it was found 
in those in the inner vessel even quite close to the junc- 
tion between the two. 

The remaining two sets of experiments were made to 
ascertain whether starch formation in leaves, in the open 
air. is accelerated by giving an excess of carbon-dioxide, 
either to adjoining parts of the leaves themselves, or 
to the roots. In the first case leaves separated from the 
plant were divided lengthways. One half, with the stalk 
in water, was in a shade with air containing 5 per cent, 
of carbon-dioxide, its upper part projecting under the 
glass lid of the shade, which was luted with grease, into 
the open air. The other half of the same leaf was laid 
on the ltd, on filter paper soaked with boiled water to 


keep it moist, and put as near as possible to the pro- 
jecting piece of leaf. In the other casts etiolated leaves, 
organically united with plants whose roots were in rich 
humus soil, were divided lengthways ; one half; quite cut 
off, was laid near to the other, and the two were examined 
and compared after some hours 1 exposure in sunlight* 
The results of both these sets of experiments were uni- 
formly the same ; careful examination showed that starch 
was formed as readily and plentifully in those portions of 
leaves excluded from any other source of carbon-dioxide 
than that in the air surrounding them, as in those having 
an excess of it at command. 

From these experiments Dr. Moll concludes that starch 
is never formed in leaves in an atmosphere deprived of 
carbon-dioxide, however much of it may be at the disposal 
of the other, under- or above-ground, parts of the plant ; 
nor can starch-formation be accelerated in one part of a 
leaf by an excess of carbon-dioxide being at the disposal 
of another part of it, either in the air, or through the 
roots. 

The results of these elaborate experiments are doubtless 
in accordance with the direction of those of other modern 
inquirers on this subject. At the same time it will probably 
be felt, that, when long-accepted opinions, which many 
well-known facts seem to favour, are held to be called in 
question, we may still ask for further confirmation, before 
accepting as decisive, conclusions depending on the exact 
interpretation of experiments made with living organism^ 
exposed to somewhat artificial conditions. It may be 
hoped, however, that this further instalment of evidence 
in a given sense will incite to further research. 


OUR ASTRONOMICAL COLUMN 

De Vico’s Comet of Short Period.— It has been 
already remarked in this column that, according to Prof. 
Briinnow’s last investigations relative to this comet, it 
appears necessary to admit a very material degree of 
uncertainty in the value of the mean motion determined 
from the observations of the year 1844, notwithstanding 
the comet was discovered on August 22, and followed till 
December 31, or for a period of more than four months, 
and, moreover, was observed with a degree of precision 
which has seldom been attained with these bodies. In 
Prof. Briinnow’s masterly and elaborate discussion, 
“ M^moire sur la Coradte elliptique de De Vico,” which 
gained the prize offered by the Royal Institute of the 
Netherlands, in June, 1848, the planetary perturbations 
were calculated to the epoch of next return to perihelion 
in February, 1850, but in consequence of the computed 
positions showing that observation in that year would 
be quite hopeless, the calculation was continued with all 
possible precision to the ensuing perihelion passage early 
in August, 1855. The computed track in the heavens for 
this appearance was by no means an unfavourable one 
for observation j the comet would remain for a consider- 
able period near the earth, being at its least distance on 
August 2, just before the perihelion passage, when it 
should have approached our globe, according to Prof. 
Briinnow's calculation, within 0*58 of the earth’s mean 
distance from the sun. Nevertheless, it was not detected 
in this year— an object observed by M. Goldschmidt, 
not far from its track, in May, being certainly a dis- 
tinct body, if the star of comparison was correctly 
identified. It was looked for repeatedly with the lar^e 
refractors at Cambridge and Berlin. In *860 again, 
ephemerides were prepared and a search was made, at 
least at the observatory of Harvard College, but 
ineffectually, indeed the chance of observing this comet 
when the perihelion passage falls in the winter must be 
but small _ _ , . , 

The later results obtained by Prof Brunnow, to which 
allusion is made above, will be found m No. 3 of his Ann 
Arbor Astronomical Notices: he there gives his reasons 
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for concluding that he had placed too great reliance upon , 
the value of the mean motion determined in his memoir, 
and while obtaining a new value (about 650") which 
would assign for the period of revolution in 1844 about 
1994*0 days, he intimates the necessity of searching for 
the comet in future on the supposition that this period 
may be in error ± 30 days. At this distance of time or 
at the end of the sixth revolution since 1844, so great an 
amount of uncertainty of coarse renders the preparation 
of limited ephemerides useless, but it may be observed 
that the period finally deduced by Prof. Briinnow would 
bring the comet to perihelion again in the present 
summer, and it will certainly be worth while to keep a 
close watch upon those regions of the heavens which its 
path must traverse on this hypothesis ; we might indeed 
expect, if the comet continues in the same condition as 
in 1844, that it would not escape detection, should the 
perihelion passage fall between the beginning of the 

f resent month and the middle or end of October. On 
uly 14 its orbit is thus projected on the sky, the positions 
consequently indicating the line in which it should then 
be found according to the different suppositions as to 
the date of perihelion passage : — 


Time from 
Perihelion. 

Right 

Ascension. 

Decimation. 

Distance from 
Earth. 

Intensity 
of i ight. 

-f 40 days 

60*3 

+ 19*3 

... r§9 

0*17 

+ 10 

43 "° 

+ 13*4 

... I *12 

0*56 

- 20 

21 *2 

+ 3 ° 

... 0*64 

1*68 

- 40 

3501 

~ 13*6 

- 0*39 

4 02 

- 5 ° 

3216 

- 24*8 

• °’34 

478 

- 60 

289-3 

- 3 <>** 

... 0 38 

3-60 


While it is of importance that an effort should be made 
to recover the comet, now to all intents lost , in the present 
year, no surprise need be occasioned if the endeavour 
should prove fruitless. It is quite possible that the mean 
motion in 1844 was of such amount as would bring the 
comet, with the influence of planetary perturbation into 
so close a proximity to Mars at the end of August, 1866, 
as to occasion very material changes in the elements of 
its orbit ; and again there is the possibility that, as Dr. 
von Asten suspects has been the case with Encke’s comet, 
it may have encountered one of the minor planets, and 
with the result of a sensible change in its motion. 

And it is to be borne in mind to whatever cause or 
causes the circumstance may be due, that De Vico's 
comet has been shown by M. Le Verrier and Prof. 
Briinnow to be with great probability identical with the 
comet of 1678 observed by Lahire at Paris ; yet in the 
long interval from 1678 to 1844 there is no record of a 
comet which can be identified with it, and in the early 
part of its appearance in the latter year it was visible to 
the unassisted eye. It does' appear strange that in the 
days of Messier and Pons the comet should have escaped 
detection at one or other of its returns. 

While writing on De Vico's comet we may mention 
that in heliocentric longitude 339°*6 this body approaches 
very near to the orbit of the periodical comet of D 'Arrest, 
of which observations may be expected in the present 
year. The distance is within 0*0055 of the earth's mean 
distance from the sun, or about 507,000 miles, rather more 
than twice the moon's distance from the earth, but it does 
not appear likely that there has been any actual close 
approach of the two comets during the last fifty or sixty 
years. 

Tke Late Processor Heis.— We regret to record 
the sudden death of Prof. Edward Heis, the well-known 
German astronomer, which occurred on June 30 from an 
attach of apoplexy. Prof. Heis was bom in 1806, com- 
pleted his studies at Bonn in 1827, and received in 1852 
a call to the ordinary professorship of mathematics and 
astronomy at the Royal Academy of M iinrter. Westphalia, 
which he filled until the time of his death. Re was a 
most diligent end accurate observer in the particular 


branches of astronomical research to which he devoted 
himself. His “ Atlas Ccelestis Novus " m*y be considered 
the standard work for magnitudes of the stars visible in 
central Europe, his acute vision enabling him to add a 
large number of stars of what he calls 67m. not included 
in ArgelandePs “ Uranometria." While resident at Aix- 
la-Cbapelle previous to his appointment to Munster he pub- 
lished the results of ten-years' observations upon shooting- 
stars which were carefully discussed. In 1875 appeared 
his observations on the zodiacal light, extending over the 
twenty-nine years, 1847-1875, add forming No. I. of 
Publications 0/ the Royal Observatory at Miinster ; it is 
a most important addition to our collection of observations 
of this as yet little understood phenomenon. From 1858 
to 1875 he edited the Wochensckrift fur Astronomie^ a 
periodical better known on the Continent than in this 
country. Prof. Heis was also the author of a collection 
of examples and problems in general arithmetic and 
algebra, which, we believe, has reached the forty-fifth 
edition in Germany. His observations of variable stars 
were conducted upon a system of extreme care, his 
researches in this direction being encouraged and guided 
by Argelander ; he first established the variability of that 
j irregular star e Aurigae, not without a long course of 
assiduous observation. He was an excellent draughtsman, 
and produced many fine pictures of nebulae, though, unfor- 
tunately, supplied with very limited optical means. 


THE CAXTON EXHIBITION 

TT is not too much to say that Science has been 

* advanced by the art of printing more than by any other 
of the world's inventions, for by it not only has the 
knowledge of scientific truth been spread throughout the 
world, but it has been perpetuated to all time, and the 
names of great heroes in science have been rendered 
immortal. Long after sculptured mon aments, commemo- 
rative of the lives and work of great men have crumbled 
away, their written works remain, and the art of printing 
has contributed more than anything else to the bringing 
about of that result The names of some of the greatest 
philosophers the world has ever seen would have had but a 
narrow and comparatively ephemeral celebrity, were it 
not for the record of their lives and writings which the 
productions of the printing press have preserved to them. 

But great as have been the advantages wnich Science 
has derived from the printer's art, she has, in return, 
conferred as many and as important benefits upon the 
development of that art ; and this is recorded in unmis- 
takable language in the Caxton Collection, which, though 
(probably for want of space) very deficient as far as 
modem printing machines are concerned, constitutes a 
most interesting and instructive series of historical and 
typical forms, in which the rise and development of 
printing machinery may be traced from the early screw 
presses of wood used by Caxton and the early printers, 
through the’ Stanhope and lever presses of the last 
century, to the powerful steam machinery of the present 
day. 

The principal aim of the designers of printing machinery 
has always been to obtain increased rapidity of working ; 
and during the last fifty years this has been brought to 
an extraordinary degree of perfection. It was considered 
a wonderful feat when, in the year 1814, the celebrated 
Kbnig machine was started, throwing off 1,100 sheets of 
the Times newspaper per hour; but this number was 
doubled by Konig's second machine, which he brought 
out ten years after. In the year 1827, by means of 
Applegartn and Cowperis four-cylinder machine, the yield 
was raised to 5,000 per hour, and in 1848 the celebrated 

* Times " vertical machine was erected, which produced 
1 2,000 single impressions per hour. The next advance was 
made by Richard Hoe, who, in 2857, introduced his 
cylinder machine into this country, where it was first 
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employed by the proprietors of Lloyd's Weekly News- 
paper. Shortly afterwards the proprietors of the Times 
adopted it, and by means of a ten-cylinder machine. 
16,000 single impressions of the Times were thrown oft 
per how This was till lately the most rapid printing 
machine ever invented, but having to be supplied with 
separate sheets of paper from ten different feeding- 
boards, it required some twenty men and boys to work it. 
Since that time a still further advance in the art of 
printing has been made by the invention of the now 
celebrated Walter machine, by which the bulk of the 
Times is now produced. This machine works from a 
continuous roll of paper, printing it on both sides and — 
requiring the attendance of cnly a man and two boys 
— thiows off 25,cco single impressions, or 12,500 complete 
newspapers, per hour. 

In all these rapid machines the type formes are cast in 
cylindrically-curved stereotype plates, which are produced 
by first setting up the matter in type by the ordinary 
process and then pressing the formes so produced into 
papier machl moulds into which the stereotype metal is 
cast. By this means several plates from the same mould 
can be produced and therefore the same number of iden- 
tical sheets may be printed at the same .time. 

With if gard to the actual operation of printing the aid 
that Science has given has been almost exclusively in the 
direction of mechanical improvement and perfection. 
The ait of stereot)pirg or the reproduction of plates and 
blocks for illustrations has, however, been developed by 
discoveries in many branches of Philosophy. Electricity 
has k ng been employed in the production of copies of wood 
engravings by the electrotype process, which copies are 
now almost universally used for rapid work where fine 
finish is not necessary, and the many processes in which 
photography is combined with engraving are every day 
becoming more generally employed for improving and 
facilitating the art of printing. 

It will readily be understood that notwithstanding all 
the impiovements in printing machinery by which such 
iapiduy as we have referred to is insured, the art of rapid 
printing will be most materially hampered unless the 
operation of type-setting or composing can be carried on 
with corresponding rapidity. The importance of this is 
shown by the attention it has received and by the many 
systems that have been devised for mechanical and 
automatic type-setting. A special feature of the Caxton 
exhibition is the collection of machines for that purpose. 
Here again Science has lent her aid, and to any one 
interested in the applications of Science for the assistance 
of personal dexterity a careful study of the various 
machines exhibited will be found most interesting and 
instructive. 

Ofce of the most beautiful of these machines is 
the automatic typesetter of Dr. Mackie, which we 
illustiate in Fig. 1, and which is a most ingenious 
application of the well-known principle first invented 
by M. Jacquard, and applied by him to the opera- 
tion of weaving, and wmch has since been employed 
for telegraphic and other purposes. In this machine a 
horizontal wheel, cariying a number of little platforms, 
revolves on a vertical axis beneath a set of upright boxes 
arranged in a circle rcurd it. Each of these boxes is 
divided vertically into eight ccmpartments containing the 
types ; and the platforms, during the revolution of the 
horizontal wheel, pass in succession below, but without 
touching them. Each platform is furnished with eight 
adjustable projecting pins, that is to say, as many as 
there are compartments in the boxes. The use of these 
pins, or M pick-pockets * as they are called, is to remove 
the types contained in the corresponding compartments 
of the boxes at the me men t of passing below them ; and 
the types so removed, resting on the platforms, are carried 
round with them until pushed Off at another point in 
their revolution, wheie they are collected and delivered 


in long lines in their proper order, and evenly spaced 
The pins are automatically set up or left alone by the 
Jacquard mechanism to be referred to presently. 

Calling the compartments containing the types and the 
corresponding pins on the platforms by the figures i, a, 
3» it might at first be supposed that if, for instance, 
the pins 1 and 3 were set up, they would remove types 
from the first and third compartments of all the boxes as 
they passed beneath them, but this is provided against 
by the platforms being hinged at one end. so as to be 
capable of rising and falling through a small vertical arc, 
and by another portion of the Jacquard mechanism each 
platform is raised only when it is approaching that' 
particular box which contains the compartments to which 
its projected pins correspond. 

The regulation of the movements of both platforms 
and pins is effected by a set of levers, whose movements 
are determined by the positions of the perforations on a 
continuous ribbon of Jacquard paper, which positions 
correspond to the letters, spaces, &c., required to be set up. 
This ribbon is fed into the machine at a uniform speed by a 



Fit,. 1. 

revolving spur-wheel armed with pins, which gear into a 
longitudinal row of holes punched along the centre of 
the strip of paper, and which is shown in Fig. 2, which re- 
presents a piece of the paper ribbon perforated for setting 
up the name of this journal, “Nature*” The four lower 
rows, which are marked in the figure with Roman 
numerals, are those by which the rising and falling of the 
platforms are regulated, and the other eight rows, 
Indicated by ordinary figures, correspond to the eight 
compartments of the boxes and control the protrusion of 
the pins or “ pickpockets." On reference to the figure it 
will be seen that the capital letter N is drawn from the 
fifth compartment of that box, under which a platform is 
raised by the dropping of the levers, which ate controlled 
by the combination of the two lines of perforations 
marked 1 . and IV. ; and again the small letter t is com 
tained in the third compartment of a box whose platform 
is raised by the single lever cortespdndinfe to the iovi 
marked 1. 

The perforation of the papjetfjs done at a separate 
instrument; which, at the Caaion fi?£hflbition, is, internal 
appearance, exactly Vkt inordbmty Cottage uj&oforte, the 
keys of whit^ areirmtrked with flit letters, figure*, spaces, 
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& &c., and which, by simple mechanism* punch correspond- 

! J ing holes in the paper when pressed down by the fingers. 

X This operation being quite independent of the machine 
; last described, can be carried on at any slack time, or 
when the type-setter is in use, and the prepared paper 
' can be put away until the machine is ready to work from 
it This is a special advantage of the system which 
„ printers will readily appreciate ; and it possesses another 
of great value, and that is that parts of words of two to 
eight letters, and several short words, can be set up simul- 
taneously, as the compartments are so filled that letters 
likely to come together are in contiguous divisions and 
may be released by the mechanism at the same moment 
As an instance of this the eight compartments of one of 
the boxes are filled with types in the following order : — 
W 1 t h a t 8 and spaces, so that the ten words 
wit, with, it, that, hat, hats, at, as, is, and has, may 
be drawn by one operation, and the preparation of the 
paper for such combinations is no less simple, for it is 
performed by depressing several keys at once, as in 
■ playing chords in music* 

By this system of type-setting, using one, two, or three 
perforators respectively, as many as eight, twelve, and 
twenty-four thousand types may be set up per hour. 
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Fig, a. 


We have described Dr. Mackie’s machine at some 
length, because it is a very beautiful application of the 
mathematical laws of permutations and combinations, 
and of mechanics to the saving of skilled labour, and is 
itself an interesting example of some of the services 
rendered by Science to the printer’s art. 

Another very ingenious application of Science to type- 
setting is the a Clowes ” electrical compositor, invented 
by Mr. John Hooker. In this machine the types are 
contained in forty-eight nearly vertical troughs or reser- 
voirs, and are pushed out through a lateral opening at 
the lower end by a striker under each trough actuated by 
ah electro-magnet, so arranged that, when a current of 
electricity is sent through its coils, one type is released 
from its reservoir and drops out. Below the openings 
of the reservoirs are as many fiat running tapes, and 
when a letter is released it drops on to the tape 
which is running below it, and Is carried by it at 
the speed of seven inches per second to the edge 
of the table of the machine, where it is thrown on 
to another tape running at a quicker speed {about 
twenty-one and a half inches per second), and making an 
v angle of abouti|o» wfth the set of parallel tapes re 
mentioned. This angle determines the relative distances 


of the reservoirs from the quick-running tape, and the 
speeds are so adjusted to these distances that the time 
occupied by a type in travelling from the reservoirs to 
collecting apparatus is exactly the same in all cases so 
that the types are delivered into the composing-.? 
exactly in their order of release from the reservoirs. This 
part of the apparatus may in telegraphic language be 
called the “receiving instrument.” 

The “transmitting instrument” consists of a series of 
rectangular plates of copper insulated from one another 
and arranged on a slopmg,board representing exactly the 
compartments in the ordinary compositor’s "Lower Case” 
Each of these plates is in metallic communication with 
one end of the coil of one of the discharging magnets, the 
other end being in connection with one pole of a voltaic 
battery consisting of two small Grove elements. The com- 
positor sits in front of this set of plates, having the copy 
before him, and holding in his hand a copper stile or 
contact piece which is in connection with the other pole 
of the battery. Every time he touches with the stile one 
of the rectangular plates of copper a voltaic current is 
sent through the coils of its corresponding m signet and a 
letter corresponding to the plate touched is liberated on 
to the tapes and is instantly carried to the composing- 
stick. The collecting apparatus is extremely ingenious 
and is worked by a quick running cam by simple 
mechanism, which is a beautiful specimen of workmanship. 

By this machine as many as r 5,000 letters per hour 
may be set up ; and it possesses the advantage over other 
systems that it can be worked by any ordinary com- 
positor at case , and requires no special training for its 
manipulation. 

Of other type-setting machines there are exhibited in 
the collection examples of Kastenbein’s system, which is 
adopted in the Times office ; the Hattersley compositor, 
in which the types are, by the depression of keys, shot 
down vertical grooves, by which they are guided to the 
composing frame, and by which it is said that types may 
be set at the rate of 8,000 per hour. Muller’s machine, 
which is represented in the collection by a model, is a 
well-made apparatus, intended to set type at a speed of 
5,000 letters per hour. Both this and the Hattersley 
machine set up the type in columns, ringing a bell at the 
end of each line, 

Heinemann’s apparatus is an exceedingly simple 
machine, depending upon quickness of hand and eye 
in aiming a pointer at tne particular divisions of a comb- 
shaped series of guides, by which the types are withdrawn 
from the reservoirs corresponding to those divisions. It 
is a well-made machine, and its simplicity is a safeguard 
against its becoming deranged. 

The operations of type-founding, of paper-making and 
folding, of lithography, and steel engraving, which are all 
more or less dependent upon scientific aid, are all repre- 
sented at South Kensington,' but we must reserve their 
consideration for a future notice, as well as a description 
of an interesting gas-engine, exhibited by Messrs. Crossley 
Brothers, which is admirably adapted for laboratory 
purposes. 

From what has been said it will be seen that the Caxton 
Exhibition is an exceedingly interesting and instructive 
one, and will well repay several visits. C. W. C. 

NOTES 

Wa are glad to see that the first grants from the Research 
Fund of the Chemical Society have just been made. They axe 
as follows : to Dr. CR. A, Wright 50/. for the investigation of 
certain problems in chemical dynamics ; to Mr. G. S. Johnson 
25/* for a research on doable salts with potassium tri-iodide j to 
Mr. E. Nelson 25/. for a research on octyl compounds ; to Mr. 
Cmrleton Williams 25/. for a research on hydrocarbons con- 
taining the group isopropyl twice ; and to Mr* George Harrow 
io/» for a research derivatives of aceto-acetic ether. 
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Ths German Astronomical Society, as it is generally called, j 
bat really the International Astronomical Society, meets this 
year at Stockholm, from August 30 to September t. 

Now that the British Association meeting is again at hand, 
perhaps we may be permitted to urge upon the authorities the 
necessity for introducing some improvement in the daily pro* 
gramme published during the session. Last year (vol. xiv,, 
p. 463) we noticed the handsome, full, carefully-arranged 
programme daily published by the American Association, and 
we have before us the Tageblatt of last year’s meeting at 
Hamburg of the German Naturalists and Physicians. This is a 
quarto publication, each day’s issue averaging twenty pages, and 
containing such important and detailed information that it is 
well worth binding and preserving. The rules of the Asso- 
ciation are given in the first issue, a list of members with 
thefc addresses is given daily until complete, the arrange- 
ments for the meetings of sections and general meetings are 
clearly tabulated, a well-arranged general programme and list of 
all papers to be read each day are given, all information as to 
excursions, places to be visited, entertainments (including 
theatres), advertisements likely to appeal to members, summaries 
of each day’s proceedings in the various sections, general meetings, 
dinners, Ac- ; in short every kind of information likely to make 
the proceedings be earned on with perfect smoothness and give 
the members the minimum of trouble and worry. Appended is 
a supplement of 180 pages containing reports of lectures given 
at general meetings and in connection with the various sections. 
All this contrasts strongly with the shabby tract-like programme 
issued during the meetings of the British Association ; if the 
expense is an obstacle we are quite sure no member would object 
to a small charge if he could only be assured of obtaining each 
morning a well-printed journal on a scale similar to that of either 
the American or the German Association. 

At the Congress on Domestic Economy to be held at 
Birmingham on the 17th, 18th, and 19th instant, under the 
presidency of Lord Leigh, Prof. Huxley will read a paper on 
Elementary Instruction to Children in Physiology, Mr. W. S. 
Mitchell one on the Practical Use of the Food Collection of the 
Science and Art Department, and Captain Galton on Warming 
and Ventilation. Many other papers bearing on the subject of 
the Congress will be read, and an exhibition will be organised. 

Many of our biological readers wilt be glad to know that Dr. 
George Bennett, F.Z.S., of Sydney, has arrived in this country, 
and that any communications directed to the office of the 
Zoological Society, 1 i,jHanover Square, will be forwarded to him. 

The Portuguese African Exploring Expedition left Lisbon for 
Loanda on the 7th inst. 

Mr. Richard S. Floyd, one of the trustees of the Lick 
Californian estate, has been for a year past in Europe, investi- 
gating the comparative merits of reflectors and refracting lenses, 
for die great telescope. We are told by the New York Tribune 
for various reasons, which he gives in detail, he decides against 
a large reflector, one point being that even if the extreme nicety 
of adjustment which the reflector requites could be attained in 
the new observatory, it would be liable to derangement in the 
high winds of a mountainous position. If a refractor is decided 
upon, estimates should be asked, Mr. Floyd says, from 
Codec and Sons, of York, from Alvan Clark and Sons, and 
from Howard Grubb, lie reports that the reputation of Clark’s 
refractors and Grubb’s, from all he coin learn abroad, is about 
equal. The story of Mr. Xjck’s milUons had preceded Mr. 
Floyd, and be has found it difficult dpwp the estimates 

of European opticians to the basis of ordmiiy badness profit. 

the debate on the education estimates, m Tuesday night, 
Sir John Lubbock, speaking on the extraittbjects which had been 
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stances it would be desirable thus to rtmootype one form of 
education for the whole of England ; but surely we ought not 
to do so unless we were very clear as to what is the best system. 
There was, however, very great difference of opinion on this 
head. The first authority to which he would refer was that of 
a committee of that House* It tvas presided over by his hon. 
friend the member for Banbury, and after careful inquiry they 
reported that in then* opinion 1 ’ elementary instruction in the 
phenomena of nature should be given in elementary schools. ” 
The next authority which he would quote was the Royal Com- 
mission, presided over by the Duke of Devonshire, which 
unanimously recommended that more substantial encouragement 
should be given to the teaching of the rudiments of science hr 
our elementary schools. In Scotland, too, great dissatisfaction 
was felt with the present system. At the last conference of 
elementary teachers, held in London, which was very nume- 
rously attended, it was resolved that the system of payment 
“ embodied in the Code is unsound in principle and injurious 
to the progress of true education.” The Inspectors of schools 
differed greatly as to the most suitable subjects. Even in regard 
to geography they were not unanimous. It was said as a subject 
to lend itself very much to ** cram. ” One of the inspectors gave 
in support some very amusing answers. For instance, in answer 
to a question of “ What are mountains and rivers ? ” one girl 
replied that/* Mountains in some parts of the world are very 
useful. In Africa, for instance, they shoot out gold.” Of livers 
she had not $0 favourable an opinion, though she thought 14 they 
were all very well in some countries where there was very little 
rain.” He confessed, however, that he thought geography a 
very good subject, though he was not convinced that it ought to 
be continued during the whole course to the exclusion of other 
subjects. The mere skeleton of history taught in our elementary 
schools contained little more than dates, wars, and murders ; 
but dates and crimes no more constituted the history of a nation 
than siftews and bones made a man. Men of science must be 
grateful to Sir John Lubbock for so constantly urging upon 
Government the importance of scientific education. 

The first practical response to the proposal for the establish- 
ment of a colonial museum in London has come from the Legis- 
lative Council of Ceylon, which has voted as its contribution a 
sum of 15,000/,, to be paid in three animal instalments. The 
Council, of the Colonial Institution is about to issue another 
circular on the subject to the colonial Governments. 

Ax the last sitting of the French Geographical Society, 
excellent news was received from M. de Brazza, the French 
explorer of the GgovA He reached a distance of 250 miles 
beyond the place where M. de Compi£gne was obliged to retreat 
hastily to save 1 his life. He fiads that Ogovd does not bend 
towards the Zaire* If its course does not change further up, both 
streams may belong to a single system. It was reported, also, 
that M. Say, a French officer in the National Marine, had 
reached the Hoggar, in Central Africa, but the news requires 
confirmation. 

The Bulletin of the Paris Geographical Society for April (just 
issued) is mainly occupied with a long and elaborate review of 
the geographical work of the year 1876, by M. Cb. Manned 
M. de Btzeroont discusses some of the observations for latitude 
obtained by M. de Brazza daring his exploration of the Ogove. 
In connection therewith M. de Bizemont gives a list of the 
instruments which he considers most useful to explorers in new 
countries. : ' 

Among the papers in this "montk^ part of Peterman*! t 
Mittkeilungen is one on the Cjutography of the Philadelphia 
Exhibition ; Dr. GussfeMt coatrihntM an important paper on the 
exploration, by himself 4*^ ^weiufurth, of that part of 
the Arabian desert brtweeh t^NJk and the Gulf of Suez ; .and 
Dr/Radde * naoer m the ©lain of the Upper Euphrates# Ou 




^ C. E* Jang 1 108 the first part of important contribution on 
; ]> the Geographical Outlines of South Australia* 

- The Geographical Magazine for July contains a masterly 
paper, noth an elaborate and carefally-constrocted map by Mr, 
Trelawny Saunders on the Himalayan system. Both article and 
map are evidently the result of thorough study and extensive 
kawrledge. 

From a Report of the Board of Commissioners of the New 
York State Survey, which is under the charge of Mr. J. T. 
Gardner, formerly of the United States Geological Survey, we 
learn that, although the Survey was decided on only in 1876, 
much has already been done in the way of commencement, and 
that it is likely to be carried out with a thoroughness quite equal 
to any of the trigonometrical surve>s of Europe. 

Ms. Lands borough, the wdlknown Australian explorer, 
recently read a paper at Oxlty, Queensland, in which he 
adduces a variety of interesting facts to prove that dense forests 
are on the increase in Australia, that the climate is becoming 
moister, and therefore improving, that the country is gradually 
ceasing to be favourable to sheep rearing, and becoming agricul- 
tural, and seems to hint that in course of time the great central 
desert may yet “ blossom as the rose." Formerly when there 
were no sheep to keep down the grass, fires were frequent and 
terribly destructive to trees and all vegetation, but since the 
stocking of the country there is less grass for the fires to consume, 
and their ravages are consequently becoming limited in extent. 
Queensland, especially, Mr. Landsborough declares, is now so 
unfit for sheep-pasturing, that no one thinks of making's living 
by them. The observations of this experienced traveller are 
welt worthy of attention, and it will certainly be interesting to 
watch the changes caused by the presence of civilised men in 
Australia, as we know exactly its condition at their first advent. 

M. WADDtNGTON, the late French Mmister of Education, our 
readeis may remember, sent out a number of men to various 
countries for the purpose of scientific exploration. The follow* 
mg is a bst of these missions M. Masqueray in Algeria; MM. 
Pinard and de Cessac, North America ; M. la Gaviniere, 
Celebes; Marignac, Antilles; Armingaud and Malard, Italy; 
Dr. Harmand, Cochin China ; Wiener, Peru and Bolivia ; 
Ruffray and Maindron, New Guinea; Ed. Blsnc, Maritime- 
Alps ; Ratte, New Caledonia ; Ujfalvy, Central Asia ; Sene, 
Say, Sahara ; Rochemonteix, Egypt ; du Chatelier, Finistere 
(France); Abbd Ansault, Italy; Mangeot ct Bersot, Japan; 
Moucher, Algeria ; Gtiizef, Japan and China. 

We have received the Bulletin, for 1876, of the Essex Insti- 
tute (Salem, U.S.), one of the best of the many local societies 
of the United States. A large portion of the Bulletin is occupied 
with a valuable paper by Mr. E. W. Nelson, on the birds of 
North-East Illinois. We may state that this Institute is issuing 
a series of “ Historical Collections,” which are likely to be of 
service to those who are interested in the political history and 
social progress of the United States, 

The Kansas Collegiate is the title of a small sheet conducted 
';|?y the students of Kansas State Univenity, and contains various 
; notes and news likely to interest those for whom it is intended. 
The number for May 23 contains a Scientific Supplement devoted 
to subjects of more or less scientific importance. The longest 
i of these is an address by Prof. F. H, Snow, on “ The Relation 
i Bktfi to Horticulture,” and which contains sothe interesting 
^ufomatlon on (he habits of many ofthb Kansas btyds. Another 
; ,%£ £. E, Patrick, gives the results of an examine- 

jtion of ; E meteorite found at Wacender, Mitchell Kama*. 

'Snow f we notice, has formed a fine and constantly* 
of Katists* .* * v - ■ * & 


TttE Commission $up 4 ri<ure t or governing body of the French 
International Exhibition of 1878, has been completed by the 
appointment of some influential members, among whom are the 
Due d* A ud if r et- Pasquier, president of the French Senate, M. 
Andral, the vice-president of the Council of State, M. Alphaud, 
the chief engineer of the Paris works. Amongst the ordinary 
members are M. Brunet, Minister of Public Instruction, M. St. 
Claire- Dtville, member of the Institute, and M. Rothschild 
the banker. M. Krantz has given a detailed report on the 
state of the works, which are mnch in advance of the 
specified time. The unexpected success of the exhibition in 
foreign countries and especially in Great Britain and the British 
Colonies will fill up the vacuum created by the abstention of 
Germany. Many nations have asked for an enlargement of the 
space allotted which it has been impossible to giant. The 
public wilt be admitted by tickets and not by turnstiles. The 
coffee-houses, balls, concerts, theatres, so numerous in the 1867 
exhibition, have been abolished, but great experiments for testing 
the apparatus exhibited, *nd promoting human knowledge 
will be tried. China will be represented by an official com- 
missicn, and Siam will make a magnificent display. Liberia, 
the negro republic on the Gold Coast, will exhibit for the first 
time in France. 

That science in certain of its applications does pay is evident 
from the fact that a M. Delille, a “professor" of legerdemain, 
who has practised at fairs in France, and who has died at the age 
of eighly-eight, gained by bis trade a fortune valued at several 
millions of franc?. He began to practice at the early age of six- 
teen, and was seen operating at the last fair of St. Germain. He 
dealt largely with electricity. Here is another argument agains 
the Endowment of Research very similar to one which has been 
urged btforr. 

From the \ rospectus of St. Thomas’s Hospital Medical 
School, we notice that two scholarships of the value of 60 1. and 
404 respectively will be awarded during the first wetk in 
October, after an examination in physics, chemistry, botany, and 
zoology. 

The King of the Belgians, who has been appointed a second 
time president of the International Association for Exploring 
and Civilising Central Africa, has declared that next year he 
will decline to continue the office. Ihe Society is possessed 
of an annual revenue of 73,000 francs, principally from 
subscriptions obtained in Belgium, where tie scheme is very 
popular. It has been decided by the executive committee that 
a station should be founded in the Trans-Tanganyika region. 
The head of the station and the explorer have been appointed. 
A depot will be formed at Zanzibar, and three others in inter- 
mediate countries ; one is to be placed under a Catholic mission, 
and two under two Protestants, who have volunteered to help 
the Association. The works aie to be begun without further 
delay. 

A co 14 pan Y is now being formed. We learn from the 
Engineer, to consbuct a pneumatic railway between the South 
Kensington Station of the District Railway and the Albert Hall. 
The line will rise the whole way to die Albert Hall, the ruling 
gradient being 1 in 48. The train will be blown through the 
tube by an ejector, in other word?, a great centrifugal pump, 
two feet in diameter, fixed close to the District station, and 
worked by a pair of condensing engines exerting about 17b 
indicated horse-power. The tunnel will be of brick, and the 
floor will be paved. Its cross-sectional area will be 105 ‘5 square 
feet ; at the end Of the train is fixed a screen or piston, with an 
area of 104 square feet, the difference being allowed for windagfc. 
The train will consist of six carriages, of very light build, the 
rail gauge being four feet This train will hold 200 passengers, 
and the total load will be thirty-two tons, or ten tons less than 
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the weight of a single engine on the Metropolitan Railway* 
The maximum resistance at twenty miles 'an hour will be about 
2,420 lbs., requiring to overcome it a pneumatic pressure of 2*6 
ounces per square inch, and tfia-horse-power, assuming the 
useful effect to be sixty per cent 

A VERY severe thunderstorm passed over London on the 
evening of July 5. Between eight and nine there came a very 
brilliant flash of lightning, followed by a deafening peal of 
thunder* Many people were stunned and in several eases were 
found quite insensible. Immediately after it was found at 
Kilbum that the telegraph wires, running from the top of the 
Queen's Arms to a house about 300 yards higher up the 
Edgeware Road, were struck by the lightning, and fell in red-hot 
fragments, varying in length from six inches to an inch, all along 
the road, a great deal of yellow smoke attending the fall of the 
wire. In one or two houses windows were broken, and a little 
girl who was passing through the street had her hair singed and 
her jacket burnt The instruments at the office with which the 
destroyed wires were connected were much agitated, and the 
telegraph clerk, a young lady, was much stunned. 

TRe fourth edition of the ** Lists of Elevations principally in 
that portion of the United States West of the Mississippi,” edited 
by Mr. Henry Gannett, and published in connection with Mr. 
Hayden's Survey, must prove of great value to the geographer and 
meteorologist The first edition, published in 1872, contained only 
thirty-one pages, the present edition contains 164 pages. It 
contains, among a variety of other matter, profiles of nearly all 
the railroads in the part of the United States above mentioned. 
The results given by these profiles have been made to accord, 
and the heights of several thousands of points on them have 
been determined with an approach to accuracy. This edition 
contains also the heights of many thousands of points deter- 
mined approximately by means of the barometer. Elevations of 
many thousands of mountain -peaks are given, from which very 
correct ideas of the ruling heights of the principal ranges may 
be derived. It contains also tables of the slopes of the principal 
streams of the west, which are of value in studying the important 
question of irrigation. With these various lists of elevations 
there is given with this edition a map of the United States, in 
approximate contours of 1,000 feet of vertical intervals, which, 
in a measure, embodies all the results of this department. 
Toward the improvement and ultimate perfection of this map 
this work is to be mainly directed in future. To express still 
more clearly the facts brought out by the map, it is the intention 
of the Survey to make shortly a relief model of the United 
States, on the basis of this map. 

We have on several occasions referred to the association known 
as the Yorkshire Naturalists' Union, composed of a large number 
of local scientific societies in Yorkshire. This association pub- 
lishes a useful monthly journal. The Naturalist , intended as a 
general field club record. We have received the twenty-fourth 
number of this journal, which, besides several papers on natural 
history, contains reports of several of the associated societies. 
From a report of the third meeting of the Union held recently 
at Wakefield, we notice that the Bradford Scientific Association 
was admitted to the Union, and that a testimonial, in the shape 
of a microscope, was presented to Mr. J. M. Barker, late secretary 
of the West Riding Consolidated Naturalists 1 Society* 

The additions to the Zoological Society's Gardens during the 
past week include four Common Kingfishers (Alccda ispida) 
European, presented by Mr* J. Lyford $ two Homed Lizards 
{Phrywsoma cornutum) from Texas, presented by Mr. W. A* 
Bowie ; a Sun Bittern (Emrypyga hetias), a Sacred Ibis (Gtran* 
firms <ethiop$cus) t bred in the Gardens j right speckled Terrapins 
(Clemmys guttata), three Red- vented Terrapins { Clemmys rubric 
venbis), two American Box Tortoises {Tcrrafcm carinata) from 
North America, purchased* 


THE INFLUENCE OF LIGHT UPON THE 
DEVELOPMENT OF BACTERIA* 

WE have been engaged during the last few months on an 
investigation into the effect of light upon the develop- 
ment of bacteria in certain of those solutions in which they are 
usually produced. 

We reserve the details for a paper which we hope to submit 
to the Royal Society In the course of their next session, but wish 
to state, in the meanwhile, that the first portion of our inquiry 
has led us to the fallowing conclusions 

1. That light is inimical to the development of bacteria, 

2. That under favourable conditions it may prevent their 
development. 

3. That under less favourable it may not prevent but only 
retard. 

4. That for the full effect of light to be produced direct 
insolation is necessary. 

5. That those conditions which tend to neutralise the action of 
light are the same which are known to favour processes of 
fermentation and putrefaction. 

6. That the fitness of the solution to serve as a nidus is not 
destroyed by insolation. 

7. That, so far as our investigation has yet gone, it wonld 
appear that the germs originally present in the solution are 
destroyed by direct insolation. 

We are still pursuing the inquiry, and have devoted much 
time to investigating the influence of the refrangibUity of the 
ray, but regret that at present we are not in a position to give 
any definite conclusions on this point. 

We are endeavouring also to trace an analogy between facts 
which we have observed and certain vital and chemical pro- 
cesses, in which light is known to play a part, and are extending 
our observations to other phenomena of fermentation and to 
microscopic fungi. 

That light is not essential for the development of bacteria has 
been long known, but that it is absolutely inimical to their 
production has not, so far as we are able to ascertain, been 
previously shown, and we are encouraged, therefore, to lay 
before the readers of Nature this statement of our results. 

Arthur Downes ; T. P. Bujnt 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

London. —The following is the list of the new associates of 
the Royal School of Mines Associates in Mining and Metal- 
lurgy — C. W. Folkard, A. K. Huntington, E. W. Voelcker; 
Associates in Mining— E. H. Livetng, W. H. Merritt ; Associates 
in Metallurgy— A. C. Copeland, J, F. Hogan, C. H. Lcmann, 
W. Leyson, K. T. McCarthy ; Associate in Geology— A. R, 
Sawyer. The Edward Forbes Medal and prize of books was 
awarded to A. Heilprin ; the De la Beche Medal and prise of 
books to E. W. Voelcker ; the Murchison Medal and prize of 
books to F. G, Mills, 


SCIENTIFIC SERIALS 

Journal de Physique, June. — On the theory of electrometers, 
by M. Mascart — On the dynamical theory of gases (continued), 
by M* Viollc. — Process for measuring the index of refraction of 
liquids, by M. De Waha. — Application of the electric current to 
the study of the spheroidal state of liquids, by M* Hesehus* — 
Temperature and humidity of the air at different heights observed 
at Upsala during -1875, by M. Hamberg. — Proceedings of the 
Physical Society of St Petersburg. 

Are hives des Sciences Physiques et Naturdles, June K.— Stud^ 
00 the variations of transparence of the waters of Lake Leman, by 
M. Forel. — On the different modes of crystallisation of water, 
and the causes of the varied appearances of ice, by M. Pictet.— 
Researches on some niobiferous and taataliferoos minerals, by 
M. Deisfontainc. 

Annalen der Phynk tend Cherniy No* 4* Chris- 

tian Poggendorff (memoir). — New exjmriment* on the expansion 
of bodies by best, by M. GIstacL— On the objections of Clausius 
to Weber's law, by M. Zdllner.— On normal magnetisation, by 
M. Petruscheffiky.— On stratification of the electric light in 
Geissier tubes after insertion of a flame and some othfr reste* 
ances, by M. Holt z.r^^iafliation of salt solution*, by ML 
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(& *h e excitation of electricity through gliding 

friction /by ». Rieu On unipolar induction of a solenoid, by 
M. Zbllner.— Remark* on P^rNeumwm's paper on the number 
of electric materials, by M. Edlund. 

No. s.— On the reflection of heat rays from metals, by M, 
Knoblauch* —On the treatment of pondero motive and electro- 
motive forces occurring between linear currents and conductors, 
according to the fundamental laws of electrodynamics, by M, 
Clausius.— On the tensions of vapour in dissociation of salts 
containing water of crystallisation, by M. Pareau. — On the co- 
efficients of temperature of heat conduction of air and hydrogen, 
by M. Winkelmann. — On the phenomena of motion of electrified 
mercury in glass vessels, by M. Herwig. — On divergences from 
Ohm’s law in metallically conducting bodies, by M. Braun. — On 
the theory of unipolar induction and Pliicker’s experiments, by 
M. Riecke. — On heat conduction in sulphate of copper, -by M. 
Pape. — Remarks on the polarisation of the rainbow, by M. 
Lommel. — On the history of the invention of the areometer, by 
M. Gerland* — On the significance of the rhombohedric and pris- 
matic surfaces in quartz, by M. Baumhauer. 

SOCIETIES AND ACADEMIES 

London 

Zoological Society, Tune 19. — E. W. H. Holds worth, 
F.Z.S., vice-president, in the chair. — The secretary read a letter 
addressed to him by Mr. T. M. Comely, announcing that his 
female ffydropeles intrmis had just produced three young ones. — 
Mr. J. E. Halting, F.Z.S., exhibited and made remarks on a 
variety of the common Snipe, intermediate between the usual 
form of that species and the so-called Sabine’s Snipe. — Mr. B. 
Tegetmeier, F.Z.S., exhibited a specimen of a curiously mal- 
formed sternum of the Tawny Owl. — Mr. John Murray, Natu- 
ralist to the Challenger Expedition, exhibited and made remarks 
on a series of sharks’ teeth, whales’ ear-bones, and other speci- 
mens dredged up at great depths during the Challenger Expedi- 
tion.— Mr. P. L. Scfater, F.R.S., read the first of a series of 
reports on the collection of birds made during the voyage of 
H.M.S. Challenger , containing general remarks on the collection, 
which was stated to consist of about 679 skins of terrestrial and 
198 of oceanic birds, besides a considerable series of specimens 
in salt and in spirit, and a collection of eggs, principally of the 
oceanic species. — A communication was read from the Marquis 
of Tweeddale, F.R.S., containing a report on the collection of 
birds made during the voyage of H.M.S. Challenger in the 
Philippine Islands. Amongst them were examples of seven 
species new to science.— Mr. P. L. Sclater read a paper giving 
a description of the birds collected at the Admiralty Islands 
during the visit of the Challenger expedition to that {dace. 
Amongst these were examples of six species hitherto unknown 
to naturalists. — A communication was read from the Rev. 
O. P« Cambridge, C.M.Z.S., on some new species of Araneidea, 
with characters of two new cenera and some remarks on the 
families Podopthalmides and Ditwp%de $* — A note was read by Mr. 
J. H. Gurney on the breeding of the Polish swan in captivity, 
and on the stages of plumage of the young birds. — A communi- 
cation was read from Mr. F. Moore, m which he gave a com- 
plete description of the Lepidopterous fauna of the Andaman and 
Nicobar Islands, so far as ss yet known.— A communication was 
read from Mr, Herbert Druce, F.Z.S., containing a revision of 
ths lepidopterous genus Paphia y with descriptions of twenty-one 
new species.— A communication was read from Mr. E. J. Miers, 
F.Z S., containing the description of a collection of Crustacea 
(Decafoda and Isopoda\ chiefly from South America, with de- 
scriptions of new genera and species.— Mr. A, H. Garrod read a 
description of the bram of the Sumatran Rhinoceros (Cerator* 
htnus suniatrensuy-r A paper by Mr. A. D. Bartlett, contained 
Hie description of a new Guinea Fowl, from Mombasa*, in 
Africa, baaed on a specimen Brought home by Mr. 
Gei^d Waller, for which the name Numida dhoti was pro* 

Bttmdlorieal Society, Jwjy Westwood, prerident, 

in the chain— Mr. J. W. Douglas exhibited a living specimen of 

? *** ***** from 



leaf of an orchis which bad become covered with blisters from 
the attack of the insect*— Mr. Tenner Weir exhibited a female 
specimen of a Cicada taken in his presence in the New Forest 
by Mr, Auld, who Stated that he had heard it stimulating. Mr. 
Douglas, however, suggested that the sound had been produced 
by a male concealed near, — Mn S. Stevens exhibited two living 
specimens of Tillus uni/asmtus taken on a fence near Norwood. 
—Mr. J* P. Mansell Weale, who had just returned from South 
Africa, exhibited a fine collection of insects from that country 
and read a paper containing the results of his observations and 
experiments upon the breeding of PapiHo merope and other 
insects.— The secretaiy read a letter from Dumfries stating that 
Colias edusa had made its appearance in that district in the month 
of June.— The president brought before the Society the recent 
accounts of the appearance of the Colorado beetle m Canada and 
in Europe. 

Physical Society, June 23* — Prof. G. C, Foster, president, 
in the chair. — Prof. W. Grylls Adams exhibited a very complete 
form of optical bench, which, in addition to being provided with 
all the improvements introduced by Prof. Clifton, carries an 
arm which can be set at any angle to it and is provided with 
appliances for studying a beam of light or radiant heat when it 
deviates from the main axis of the instrument At the base of a 
pillar firmly clamped in any position in the manner adopted by 
Prof. Clifton, is fixed a horizontal graduated circle, and a vernier, 
attached to a counterpoised arm, which rotates round the axis of 
this pillar, renders it possible to determine the angle made by 
the arm with the bench to one minute. At the upper extremity 
of the pillar is a steel pivot to which various appendages may be 
clamped, and immediately below this is a second graduated circle 
by which to determine the angular position of whatever is sup- 
ported by the pillar. Mirrors, metallic surfaces, prisms, &c., 
may be placed on this pillar for the reflection, refraction, diffu- 
sion, or polarisation of heat and light. For radiant heat the 
rotating arm carries a line thermo-electric pile and a table on 
which absorbing media may be placed. Prof. Adams illustrated 
the use of the instrument by projecting on to a screen the inter- 
ference bands obtained when a beam of light, after reflection 
from the two surfaces of a thick plate of glass, is again reflected 
lrom the two surfaces of a similar plate placed very nearly 
parallel to the first. A compensator consisting of two plates of 
glass of equal thickness is also added between the two thick 
plates, and an ingenious arrangement renders it possible to 
incline the glasses at any angle to one another, and to move 
them either independently or together. He also shewed the 
effect produced in the positions of the bands when the rays from 
the two surfaces of the first plate traverse fair of different densi- 
ties before falling on the second. The adjustment of this latter 
was facilitated by fine screws supplemented by springs which 
rendered it possible to give a slight movement to the plate in 
any direction, by combining a motion of translation of the plate 
parallel to its reflecting faces with a met ion of rotation about a 
vertical or horizontal axis. —Mr- F. D. Brown exhibited an ap- 
paratus he has arranged, in which to compare thermometers. 
From a brass hemispherical boiler rises a tube of the same metal 
two inches in diameter and about two feet long; the steam, after 
ascending through it, descends a metallic jacket surrounding it, 
whence it passes into a U-shaped condenser, and from this it is 
returned to the boiler. The upper end of the condenser is in 
connection with a larjje air-tight vessel forming the base of the 
apparatus, and in which any required degree of exhaustion can 
be maintained by the use of Lothar Meyer’s form of pump. The 
thermometers are placed in tubes, which pass within the wide brass 
tube at its upper end, and by varying the nature of the liquid in 
the boiler, and the pressure to which it is subjected, the boiling 
point can be retained constant at any required temperature. — 
Dr. Guthrie and Mr. Akroyd communicated a paper on electrical 
selection. When a metal or other body is nibbed against some 
non-conducting substance like caoutchouc, electricity is deve- 
loped, and the track of the metal may be readily made evident 
by sprinkling on the caoutchouc a mixture of red lead and 
sulphur. This sieving imparts negative electricity to the sulphur 
ana positive to the red lead, hence that particular ingredient of 
the mixture is drawn to the metal track which possesses the 
opposite kind of electricity. Iron, for example, when rubbed 
against caoutchouc generates negative electricity, and, after 
sp rinkling the powder, the iron track is revealed by the marked 
collection thereon of red-lead. A list of mixtures was given 
which may be used instead of the above, and it was shown that 
, electrical selection may prove of use (t) in making on electrical 
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diagnosis of the metals, (3) in certain experiments where the 
quadrant electrometer te objectionable, and (3) in teaching, 
where this rastrumeritis often unavailable on account oflt* M 
An adjourned special general meeting of the society was than heki, 
after whkh the meeting were adjourned until November next 

Anthropological Institute, June 26 — Mr, John Evans, 
F, JLS., president, in the chair-— Three new member* one 
hossorarv, m& one corresponding member were elected.— Mr. 
Bart exhibited the prow of a New Zealand war canoe supposed 
to have been that which met Capt. Cook on his second visit to 
Hud country. — Mr. Atkinson exhibited a specimen of gold so- 
called Irish ring money.— A paper by Mr. Mortimer On an 
underground structure near Langtoft, Yorkshire, was read. Mr. 
Mortimer considers it is not a Botontinun ; in this opinion he is 
opposed by Mr. J. E. Price, F.S. A. — Mr. C H. E. Carmichael, 
JM.A., read a paper on a Benedictine missionary's account of the 
natives of Australia and Oceania, in which he summarised the 
principal points of anthropological interest in the Memoirs Storicke 
dtU' Australia* by Mgr. Don Rudesindo Salvado, O.S.B., and 
illustrated the missionary’s account by reference to the views 
expressed by Topinard, Virchow, and other foreign writers. 
Mgr. Salvado maintains the unity of the Australian race and 
language, and upholds (Impossibility of raising the aborigines 
to a fairly high pitch of civilisation, using their extreme quick- 
ness in learning to sprek and write European languages. Two 
letters written in Italian by native boys brought to Europe at 
about eleven years of age, were commented upon by Mr. Car- 
michael, who laid copies on the table, and promised further in? 
vestigation of the questions raised in the discussion. — The 
president, Mr. C. Walfovd, Sir fohn Lubbock, and others took 
part in the discussion. — H.l.M. the Emperor of Brazil was 
present at the meeting. 

Vienna 

Imperial Academy of Sciences, April 12. — Senile changes 
of the joints and their connection with Arthritis deformans, by 
M. Wetchselbaum. — On anew determination of a- quantity hav- 
ing reference to the measurement of molecules from the theory of 
capillarity, by M. Bolteman. — On the orbit of Dione 106, by M. 
Sejdlcr.-— On the decomposition of hydroxylamin by alkaline 
copper solution, by M. Donath. — On a method of determining 
the resistance of bad conductors of electricity, by M. Domalip. 
— ‘Influence of temperature on velocity of evaporation, by M. 
Baumgartner.— On diffusion of vapours through clay-cells, by M. 
Ftttuj. The velocity of diffusion depends on the temperature in 
the same way as the maximum of tension. There is not direct 
proportionality between velocity of diffusion and difference of 
tension. The logarithmic function represents the connection 
more accurately. — A contribution to tire knowledge of viscous 
substances, by M. Obermayer. Experiment showed that the 
internal friction in brittle black pitch follows the same laws as 
fluid friction. That in soft bodies does not exactly follow those 
laws.— On the internal condition and the latent heat of vapours, 
by M. Puschl. Very rare aqueous vapour deviates from Ma- 
riettas law in an opposite direction to that of gases and vapours 
generally, and in this it behaves like very greatly rarefied atmo- 
spheric air. 

Paris 

Academy of Sciences, July 3.— M. Peligot in the chair,— 
The following papers were read j — O n the generation of the 
meridian curve of a surface of revolution, of which the mean 
curvature varies according to a given law, by M. Reial . — 
Researches on anhydrous chloral and bn its hydrate, by M. 
Berthetob There is a liberation of heat in the reaction of 
gaseous chloral with gaseous water, with formation of a gaseous 
compound, gaseous hydrate of chloral therefore truly exists as a 
compound distinct from a simple mixture of the two vapour*.— 
Remarks on the subject of M. Mouchez* letter of June xS, by 
M« Vfftarceam— On the distribution of waters coming from 
natural slopes of the French territory, and on the amelioration 
of onr interior narigstion, by M. De Lesseps, M, Cotardhas 
suggested the Storing of water in the higher parti and distribution 
of it to' narigathm^ail dtrihg cheap transport for materials of 
small value, and avoMIngfeionnarion of unwholesome rattshes. 
M. Sibour advises the opening of a canal (seven kfloms.) 
between the lake of ftert* aftcT &e bmbour of Marseilles.— 
Reply toll; Roudaire's last communication on the formaiion of 
^Sa to sn M^Oo sson, tbttjfce 

Jew i lanu kfcbdueed would ,«srit ' fe* , , 

'* * Tfcectravtni 


°f CSmrtjd Afl4» would not diverge from their route to Morocco 
and Tripoli The addition of ao mmdr saline matter would 
»ke riie Artesian water undrinkable dud unfit fteimottitm. 
The eHmate wonld becoine very unhealthy from eombhuSoh of 
moisture with great variations of temperature. dte.— M. OMstm 
was elected ccvrrenondent for the section of botany, in room of 
the mte M. Lestiboudei* obtaining thirty-three votes, against 
five tor M. Duval Jouye.— Trepanation of the membraneof the 
tympanum, successfully performed In a Case of long deafness 
which had resisted all treatment, by M. Bonnatont. Any 
destofcss not accompanied by weakening of the sensibility of the 
acoustic nerves (ascertained bypfeefog * wt ch on the cranial 
wall near the ear), may be cured or greatly improved (he thinks) 
by trepanation of the tympanic membrane. The tympanum 
should be anaesthetised, and the canula should be allowed 
to remain in the opening till it falls out naturally. <— Argtlo- 
calcareous land and phylloxera, by M. Joffroy. A vine-stock 
planted in such land resists the disease when the sutface of the 
ground is sufficiently inclined from its base, and is preserved from 
contact with rain-water from higher ground.— Researches on the 
compressibility of liquids, by M, Amagat. He studied volatile 
liquids kept liquid by pressure at a temperature above that of 
their boiling-point (when, it is known, their coefficient of dilata- 
tion becomes very considerable). He gives numerical results for 
ordinary ether and chlorhydric ether, and will afterwards show 
that three numbers agree satisfactorily with deductions from the 
formujae of the mechanical theory of heat. — On the state of the 
vines treated at Cognac with alkaline sulphocarbouatc* by M. 
MouiUcfert.— On the vapour of hydrate of chloral, by M. Troosfc. 
Fresh experiments by a method which he describes confirm his 
former results, which M. WurU had questioned.— Dissociation 
of gaseous lodhydric acid in presence of an excess of one of the 
elements, by M. Leoooine The most important result Is the 
stability which this excess gives to the combination ; in mixing 
lodhydric acid with increasing quantities of hydrogen the quantity 
of iodhydric acid dissociated diminishes about half. Still the 
character of the dissociation seems always to subsist, whatever 
the inequality in the atomic proportions. This influence of mass 
in dissociation is in accord with several other known facts. — On 
the dissociation of ammoniacal salts in pretence of metallic sul- 
phides, by MM, De Clermont and Cutot — On the employment 
of fluoride of bromine as a dehydrating agent, by M. Landolph. 
He gives several examples of its action (with camphor, &c.).— 
On the ordinary presence of copper and sine in the human body, 
by MM. Raoult and Breton. They give the results of a judicial 
investigation made by them in 1874. 700 grammes of (moist) 

liver of a man who had died after an operation for stone, gave 
2 milligr. of copper and 7 mgr. at zinc ; 400 grammes liver of a 
consumptive person gave 6 mgr. of copper and 12 mgr. of sine. 
To prove poisoning, it should be shown that the quantities of 
copper or zinc found in a body are greater than the maxima in 
normal conditions,— On the determination, in weight, of atmo- 
spheric ozone, by M. Levy. This relates to a supposed influence 
of platinum on arsenite of potash, which, however, was not 
manifested in the conditions with which M. Levy operated, 
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THE u INFLEXIBLE” 

I N our last number we sketched in outline the scientific 
principles and considerations which lie at the found** 
tion of the important question now at issue regarding, the 
Inflexible, 

We now proceed to consider the case as set forth in 
the papers which have since been presented. The fact of 
a Committee having been appointed to investigate it is no 
reason for our passing over in silence these papers, which 
have been already laid upon the table erf Parliament 
expressly to disseminate the information contained in 
them. We shall not, however, seek to trench in any 
degree upon the duties undertaken by the Committee. 

The first question to be asked is the vital one — What 
stability is claimed by the Admiralty for the Inflexible in 
the condition contemplated by the Times and Mr. Reed, 
and, as is now made perfectly clear by the papers, by the 
Admiralty office itself when the ship was designed, a 
condition namely in which the unprotected ends were so 
far injured as to cease to contribute stability to the ship ? 

Has the ship that range of 50 deg. which, as we 
saw last week, the Committee on Designs, as a result 
of scientific consideration laid down as necessary for 
a mastless ship exposed to the action of the sea ? Has 
she even that 39 deg. which is the very lowest amount 
ever mentioned as compatible with safety ? And, it must 
be further asked (since “ range ” alone is a most insuf- 
ficient guide to safety), is the amount as well as the range 
such as the settled science of the subject would demand ? 
None of these answers lie on the surface of the Par- 
liamentary papers, and some of them are not to be found 
there at all ; but by what Dr. Schliemann would call 
“the pickaxe method” of investigation, we can get at 
part of them, and infer the remainder with all necessary 
certainty. The most difficult and unfortunate part of the 
inquiry is due to the fact that the apparent answers that 
do lie on the surface are not the true ones, although they 
bear every outward semblance of being so. The scientific 
world is turning to these papers for one piece of informa- 
tion before and beyond all others, namely, this very 
stability of the Inflexible with “unarmoured ends giving 
no stability and when they get to p. 10 there they find 
it plainly set forth, in tabular form, and in full detail : 
“ Maximum stability 6,532 foot-tons ; angle of maximum 
stability 13$ deg. ; range 30 deg. ; * and reading this they 
begin to say to themselves that although the ship is, on 
the showing of her constructor, below the standard of 
safety which everybody has either laid down or accepted, 
yet that she is not so alarmingly deficient as they had 
supposed from the pronounced tone of her critics. Give 
her, say they, the benefit of the cork (in which the whole 
Admiralty has so suddenly acquired extraordinary faith), 
and although she would then be somewhere near the 
recognised limits of safety, and would be liable to the cork 
, being mors or less rapidly got rid of under shell fire, 
/ $$xU the case is not so very bad after all But mtfor* 
2 tautidf reading further they come on the following 
& u P0a an footnote by Mr 3 amaby, bearing date 
* ***** week #6er ikt ocmntncc <A tkt Imfitritlg 
| ■ Voi* 401 V 


debate in Parliament — and in this footnote is disclosed 
the fact that t he figures which we have quoted, and which 
are given at p. 10 as expressive of the case when the 
unarmoured ends give no stability, turn out to be the 
figures applicatte to the case when the cork is in place, 
and when the unarmoured ends are contributing the 
stability which arises from the dork l This is not clearly 
shown on the surface of the foot-note, but it has to be 
discovered in a roundabout manner. It can, however, be 
reached in this way. The foot-note implies that the cork 
was allowed for in the calculations of a certain curve 
given on the sheet of curves appended (Curve e in our 
present diagram), and by comparing this curve with the 
figures given on p. 10, we find that they express the same 
state of things, and thus we arrive at the fact that these 
figures likewise include the stability due to the cork. We 
do not propose to offer any comments upon this, except 
to say that we cannot help thinking that ninety-nine 
persons out of every hundred who read these papers will 
be completely mystified and misled by such an arrange- 
ment of the information, and more than all by the distinct 
employment of words which indicate that the cork is 
unaccounted for, when, in point of fact, the cork is 
accounted for. 

By the means thus indicated we arrive at the fact 
that the amount of stability previously referred to and 
quoted is the amount which alone the ship was be- 
lieved to possess when the First Lord of the Admiralty 
made his statement in Parliament, and declared that the 
Board were in every way satisfied with the vessel. It 
follows that the First Lord of the Admiralty was satisfied 
that the Inflexible should have a righting lever (g z) less 
than six- tenths of a foot long with the cork in place, and 
of course with very much less in the event of the cork 
being blown out. We are not able to state — for the 
Admiralty does not give the information— how much 
stability the constructors and the Admiralty actually 
believed the ship to possess in the case under notice 
(viz,, the case of the unarmoured ends really contributing 
no stability), but it is impossible to peruse these papers 
and to come to any other conclusion than that unless this 
information was advisedly kept back it ought to have been 
given. We cannot ourselves, of course, profess to say how 
much of the measure of stability which we have quoted was 
due to the cork, but we are able to approximate pretty 
closely to it by aid of the diagram which Mr. Reed pre- 
pared, and which is printed with the papers. That diagram 
Mr. Bamaby has marked “ wrong,” and no doubt it does 
differ a little from Mr. Bamaby’s own diagram in its 
estimate of the amount of stability with the cork in. 
Indeed Mr. Reed only put his carve of stability forward 
as approximate, and as being in his opinion “ pretty near 
the truth ; ” but this diagram may be taken as a sufficient 
approximate indication of the amount of stability actually 
due to the cork itself and by taking .that away from the 
Admiralty diagram we gat what the Admiralty themselves 
would probably allow to be the state of the ship with the 
cork out We have performed this operation, and we 
find that the Inflexible is, with the cork out, left almost 
absolutely without any stability whatever, even when she 
is judged by the diagram which the Admiralty themselves 
supply, and upon which they rested when the first Par- 
liamentary debate took place. 

H 
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Subsequently, that is on June 25, Mr, Banvaby put 
forward a memorandum (the foot-note before referred 
to) showing that his own previous diagram might be 
extended a few degrees by introducing such considerations 
as that the four guns had been increased by 20 tons each 
(in a ship of over 11,000 tons !), that the armoured deck 
was to be broken through to let the cables be stowed 
lower, and that an allowance might be made for immersed 
materials ; and by these means some little show of a 
curve of stability, even with the cork out, is obtained ; 
but the amount of it must be exceedingly small, as the 
range claimed is only 17 deg*, and the curves which we 
give in the accompanying engraving indicate by analogy 
how very small the amount of stability must in this case 


be with so extremely limited a range* We ’feel bound, 
however, to demur to any such change in the Admiralty 
calculations, both because of the doubt which must 
inevitably rest on the alteration of calculations made to 
meet a public inquiry already commenced, and because 
the actual changes made in this case are in themselves 
improper* It is improper to make new allowances now 
ostensibly for the enlarged guns, because still larger guns 
were originally contemplated in the design, as the printed 
Papers clearly show ; it is improper to alter the cables to 
meet the present state of things, as they were obviously 
wisely placed in the first instance ; and it is improper for 
the sake of a small nominal increase in the apparent amount 
of stability of this ship to introduce novelties of calcula- 
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lion which wiU defeat all comparison now and hereafter 
between the Inflexible and other ships, and which will 
absorb into the substance of the calculations for this one 
ship those small outlying margins which together make 
up the dividing ground between safety and risk. For 
these good and sufficient reasons we stand upon those 
calculations on which Mr. Ward Hunt rested when he 
addressed Parliament on the subject, and we are obliged 
to state that, according to those official calculations, the 
Inflexible is practically without stability when the unar- 
moured ends have ceased to furnish any- 
The next question which arises is, how is the ship 
circumstanced with the cork in ? and the answer to that 
we have incidentally had before us already. Even by 


introducing such considerations as Mr. Barnaby adduces 
in the foot-note he only claims for his curve of stability 
with the cork in a range of 35 deg., and with the range 
so increased the righting lever G z cannot much exceed 
six-tenths of a foot in amount. It will be easy for the 
reader of these remarks to imagine, without our assist- 
ance, the slight alteration of curve/, to which we are here 
pointing, and when they bring the eye down from the 
large levers of stability indicated by the curves d t b r and 
m y to the curve r, even when thus enlarged, they will see 
what a striking difference there is between the ship with 
her unarmoured ends intact and the ship with those ends 
broken into by the sen. The fact is that even in this state 
with the curve of stability extended by the devices to 
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which wc have already objected, the ship is in an unsafe 
condition when judged by the only standards that at 
present exist for our guidance, viz., those laid down in the 
Report of the Committee on Designs of 1871. 

We have now almost exhausted all that the Par- 
liamentary Papers contain on the essential question at 
issue, but before concluding this part of our subject 
wc must advert to the case of the Devastation . The 
Devastation as designed, had an unarmoured forecastle, 
which extended down to within about a foot of the water’s 
surface, and with this forecastle perfect, she had a range 
of stability of 43J deg. Mr. Barnaby alleges that with 
the forecastle perforated, her range of stability would be 
brought down to 35 deg., and that the maximum angle of 
stability would be 9 deg. it seems to us that the curves 
given show something more and something different to that 
which the table in the text gives. They show something 
more, because it is clear on inspecting that one which relates 
to the Devastation with forecastle perforated, that although 
the maximum appears to be reached at 9 deg., there is no 
perceptible diminution in the magnitude of the stability 
for nearly another 9 deg. The curve seems to be parallel 
to the base line, from 9 deg. up to 16 or 17 deg., and the 
state of the Devastation , therefore, is totally different 
from that which might be expected from the announce- 
ment in the text, that 9 deg, is the angle of maximum 
stability. But even allowing all the stability which the 
Devastation is shown to possess by these curves, we are 
ourselves disposed to believe that when this ship was 
altered, the alteration should have been so made as to 
add to the stability of the ship when the unarmoured bow 
is perforated. Now the Reports of the Committee 
on Designs show that the changes made after Mr. Reed 
left the service were of a kind which, while adding 
materially to the stability of the ship under ordinary 
circumstances, burdened her with a large amount of top 
weight, which, together with the lowering of the armoured 
freeboard, must have diminished the stability with the 
bow perforated. In view of this consideration, we 
should much like to have seen the Devastation's 
curve of stability as it would now be with the un- 
armoured bow perforated, for we are disposed to 
think that the production of that curve would dis- 
close a much less satisfactory condition of things as 
regards stability in the Devastation as she now is, than 
existed at the time of her design; and, as we have 
already intimated, this ship appears to us not to have pos- 
sessed even at first all the stability desirable. We are aware 
that the Committee on Designs expressed a contrary 
opinion, but we doubt if they duly considered the state 
of the vessel with the forecastle perforated, and we 
believe that if they had they would probably have looked 
less complacently upon the change that was made than 
they actually did. If we are right in this view of the 
Devastation Mr. Reed must no doubt bear the blame of 
having cut this ship’s stability somewhat finer than it should 
have been, and all that could be admitted in mitigation of 
the fact is that which he would probably plead, viz., that 
this ship was the first great monitor of the kind that had 
«ver been designed ; that calculations of stability at con- 
siderable angles of inclination had not then come into 
vogue ; and that he left the service long before the 
Devastation was completed for sea ; and therefore that 


it was not from his hands that she passed into actual 
service. 

But it is no part of our business to distribute blame in 
such matters, and all that we can say on the point is that 
we are not satisfied even with the Devastation and that 
whatever deficiency of stability she might have possessed 
as originally designed, that deficiency must have been 
made worse by the modifications which the ship has since 
undergone. 

We must now say a few words upon the question of the 
cork, and how far it may really be relied upon for giving 
to the Inflexible— not a safe measure of stability when the 
unarmoured ends have ceased to furnish any otherwise, 
for we have seen that with all the cork in place the stability 
is still too little for safety— but some sort of chance of 
escaping that capsizing which must befall her at sea with 
the cork gone. The great advocate of cork is the present 
Director of Naval Ordnance, Admiral Boys; but if the 
arguments which he sets forth in these printed papers are 
in truth the foundations on which the hope of the 
Admiralty is based, their confidence must be very ill- 
grounded indeed. Admiral Boys is good enough to set 
forth in a formal manner the reasons which induce him 
to think the cork can be depended upon. There is one 
at least to which science at once supplies an answer. 

He mentions “ the difficulty of striking a ship at or 
below the water-line, particularly one of the Inflexible 
type, that will scarcely ever roll.” Scarcely ever roll ! A 
more astonishing, and may we say a more utterly ground- 
less remark, was probably never made upon a serious 
subject. It has been established beyond all question or 
cavil that one of the most fruitful causes of rolling is great 
stability, and that mastless ships of great stability will 
roll more than any other. Now, in her uninjured state, 
which is the state in which she will enter upon an action, 
the Inflexible will have very large stability, and may be ex- 
pected to roll heavily in a seaway. A glance at our engraving 
this week will show that the length of the righting lever, 
G z, is sometimes over three feet, and in one case (with 
certain stores consumed) nearly four feety whereas not one 
of all the typical curves given in our last number gives a 
G z that much exceeds three feet, while all but one are 
much below that. It is true that the admission of water 
at the ends may have a perceptible effect in diminishing 
the rolling, but it would be premature to presume any 
great results in this respect. And apart altogether from 
the rolling of the ship, every seaman, including Admiral 
Boys, must be well aware that the ends of the steadiest 
ships in the world get much exposed by the mere falling 
away of the water in a seaway. With regard to Admiral Boys 
other assumptions they are more out of our province, but we 
may remark that the enunciation of such views by a high 
officer of the Admiralty is calculated to fill common minds 
with astonishment and apprehe nsion. Naval architecture, 
instead of being a complex and difficult branch of science, 
would be of all arts the most simple and easy, if all that 
had to be done were to keep safe the under- water parts of 
ships that never roll/, to encounter projectiles that cannot 
fulfil the object for which they are employed ; and to 
engage vessels armed in the most suitable manner, and 
managed in the most suitable way, to let us escape \ 

The conclusions we have arrived at are, that the 
Inflexible is not a safe ship for battle in her present state ; 





that the objections brought against her have been much 
too lightly treated; and that the disclosure of her 
condition) with the circumstances that have followed it, 
have excited just surprise and dissatisfaction. The 
subject must be anxiously watched through its future 
stages. 


THE NEW METEOROLOGICAL COUNCIL 

T HE final stage of the labours of the Treasury Com- 
mittee, to which we have made frequent reference, 
has now been reached. The Royal Society has been 
appealed to to nominate the new council ; they have done 
so, and the Government has accepted the nominations, 
which are as follows Prof. H. J. S. Smith, Savilian 
Professor of Geometry in the University of Oxford and 
Keeper of the University Museum (Chairman); Prof. 
Stokes, Lucasian Professor of Mathematics in the Uni- 
versity of Cambridge, and Secretary of the Royal Society ; 
Dr. Warren de la Rue, Mr. F. Galton, and Gen, Strachey, 
Member of the Indian Council In addition to these 
there is Capt. Evans, the Hydrograpber of the Navy, as 
an ex-officio member. 

The new Meteorological Council, then, like the old 
Meteorological Committee, is composed of Members of 
the Royal Society, who severally hold distinguished 
positions in special departments of science, and who 
collectively represent considerable administrative ability. 
The addition to the new Council of two distinguished 
mathematicians and physicists, such as Professors Smith 
and Stokes, will be generally regarded with satisfaction, 
particularly when it is considered that it is to the mathe- 
matician and physicist that meteorologists must always 
look for information and guidance on many matters 
affecting the intricate and difficult problems with which 
they, in the position the science has attained, must now 
deal. 

It is, however, matter of general surprise among meteoro- 
logists, or we should rather say of wide-spread regret, 
that the New Council will resemble the old Committee in 
having no meteorologist upon it. The omission, so far as 
concerned the Meteorological Committee, was a serious 
one, and led to mistakes ; so far as concerns the new one 
it will be well if it docs not seriously mar its usefulness 
and retard the foundation of the future science of physical 
meteorology. At the same time it is only just to point 
out that because the science is of the future, the choice of 
the Royal Society was small, and that considerations not on 
the surface may have had to be borne in mind, However 
this may be, there is no doubt that the Royal Society and 
the new Council have accepted a great responsibility, and 
that the action of the latter will be most keenly watched. 
The Royal Society, in a report to the Government, has 
stated 

“The Council of the Royal Society is of opinion that 
the most practical method of advancing meteorology is 
to .endeavour by research and experiment to place that 
science on a firm basis. They are also of opinion that 
this can be done only by the devotion of the time of 
scientific men to the necessary research and experi- 
ment.” . . ■' t ... 

Men of science, therefore, Will be juSrriiSed in looking 
both for research and experiment from thd mew council 
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in addition to the dreary piles of observations which have 
cumbered all isciehtific libraries for the last half-century. 

And here is the rub. Will the busy— not to say 
already over-worked— members of the Council adopt this 
“practical method,” and conduct researches? or do they 
propose to content themselves by going into the market 
with the i ,000/. which is given for research^ and, be it 
remarked, not for mere observations t In the latter case 
it is to be hoped that their advances will be met in no 
narrow spirit ; for if the new council only fosters research 
and experiment, it will be a great gain. 

While, on the one hand then, we have a right to expect 
results of a high order from the new Council, on the 
other we are glad to see they are to be no longer an un- 
paid body. Besides the 1,000/. devoted to research there 
is another t,ooo/. devoted to the payment of the members. 
This sum is to be spent partly in retaining fees and partly 
in payment for attendance. 

The vote asked for the present year and agreed to on 
Tuesday is 10,000/., and the Secretary of the Treasury 
then stated that the Committee had recommended an 
expenditure of 4,000/. a year by the Meteorological 
Council, and, in the judgment of the Treasury, the 
recommendation was one that ought to be adopted. A 
supplementary vote will be asked for this at an early date. 

As regards the meteorological societies, on whom must 
devolve the practical working out of the large problem 
of the comparative climatology of the various districts 
of the United Kingdom— the working out of this problem 
being beyond the scope of the operations of the New 
Council just as certainly as it is beyond the resources 
originally placed at its disposal — we cannot but suppose 
that the Government have, in handing over the adminis- 
tration of the meteorological grant to the New Council, 
made provision that a portion of the additional 4,000/. 
will be spent in adequately aiding these societies in doing 
important national work which they are in a position to 
do so economically, and which, judging from the past, 
they can do so effectively. 

This now seems to be the Treasury view, for in the 
warm debate very properly raised by the Scotch members 
in favour of the claims of the Scottish Meteorological 
Society, Mr. W, H. Smith stated that, as to the tests that 
ought to be applied in such cases, special regard ought to 
be paid to two points. The object to be attained ought 
to be distinctly national, and not one in which particular 
individuals or classes were concerned, and security ought 
to be taken that the persons who sought assistance were 
contributing largely to promote the object in view. There 
is no doubt that the Scottish Society satisfies both these 
requirements. 

The Chancellor of the Exchequer also stated that it 
wonld be for the Council to consider how far they could 
avail themselves of the services of the Scottish Meteo- 
rological Society in the conduct of their business, and on 
what terras that assistance should be rendered. 

The Council have lost no time in entering upon their 
duties, and it is devoutly to be wished that Some sign 
may soon be given that if its constitution is not what 
was generally looked for, it is still well qualified to dis- 
charge Its functions and to merit the confidence of 
meteorologists, although they have had so little to say 
<0 its appointment. : 1 v: - 4 
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THE “POLARIS * EXPEDITION 
Narrative of the North Polar Expedition U.S • Ship 
“ Polaris Captain Charles Francis Hall f Commanding* 
Edited under the Direction of the Hon. G. M. Robeson, 
Secretary of the Navy, by Rear-Admiral C. H. Davis, 
U.S.N. U.S. Naval Observatory, 1876. (Washington : 
Government Printing-office, 1876.) 

T HIS is a handsome record of one of the most 
memorable, and in some respects most successful 
of Arctic expeditions. Though dated 1876, a note dated 
March, 1877, is prefixed, stating that the concluding 
chapters have been preparedly Prof. J. E. Nourse. We 
have already (voL viii., 217, 435 and passim) given so full 
details concerning this expedition that we need do little 
more now than notice the publication of this record by the 
U.S. Government. It contains a full general narrative of 
the expedition drawn up not only from the official records 
of the responsible officers, but from the diaries kept by many 
of the subordinate officers and men, many of the latter 
being unusually intelligent Indeed it formed part of the 
instructions to die expedition in its outset that as many 
of the officers and men as were able should keep diaries, 
which were to be handed over to the U.S. Government 
on the return of the expedite « % a praiseworthy feature, 
we think, which might be advantageously copied by all 
similar expeditions. 

Captain Hall himself is spoken of justly in the narrative 
in the highest terms of praise. His enthusiasm for 
Arctic exploration had become almost a religion with 
him, and had he lived there seems little doubt that much 
more would have been accomplished than even there was. 
He had qualified himself by two long residences among 
the Esquimaux for enduring all the hardships incident to 
Polar exploration ; and while his main aim was geogra- 
phical discovery he had a sufficient knowledge of and love 
for science to induce him to do all in his power to look 
after its interests in connection with his expedition. To 
quote the work before us, Hall u possessed judgment and 
sagacity altogether too large and comprehensive not to 
be fully alive to the importance of its promotion; and not 
to know that every accession, whether of law or fact, to 
its domain, tended to the benefit of mankind,* We 
believe that the narrative of Hall's second residence 
among the Esquimaux will shortly be published for the 
first time. 

The present work will correct aome misconceptions that 
became current at the time that the news of the fate of 
the Polaris expedition reached this, country. It was 
stated, for example, that the ship was not well fitted for 
her work ; but the fact is that everything was done to 
strengthen her and otherwise adapt her for the special 
work she had to do that the. United States naval authori- 
ties could suggest Hall himself said that no better 
equipped expedition ever set out for the Pole. The expe- 
dition was in every sense a government one, 50,000 dollars 
having been appropriated for it, and it was governed by 
the naval discipline of the United States. Trite, this 
lat ^ Ppint does not seem to hai$ been rigidly carried 
out^Hafi himself not having been a naval officer, and 
perhaps a too soft to be so strict as he ought to have 
bwn. Explicit, but sufficiently elastic instruedoas were 
given him, and the scientific instructions prepared by 
the United States National Adademy are given in the 


Appendix. The latter ate exceedingly detailed and care- 
fully drawn up, and embrace every department of science. 
The scientific results of this expedition are, we believe, 
of very great importance, and we are glad to learn that 
a portion of them, at least, have just been published by 
die chief of the scientific staff* Dr. Emil Bessels. 

The idea of the expedition was due solely to Capt. 
Hall, and it was only through his enthusiastic agitation 
that the United States Government were persuaded to 
equip it His death was a great loss to the cause of 
Arctic exploration, and we may say to science ; and it is 
a relief to find that after rigid inquiry on the part of the 
Government it has been concluded that his death arose 
from purely natural causes. Our readers may remember 
that a handsome tablet was placed at the head of his 
grave by our own recent expedition. 

The present volume, we have said, is a handsome one, 
and compares favourably with the unattractive blue-books 
issued by our own Government in similar cases. There 
are a large number of attractive illustrations and maps, 
the former, however, executed by a very roundabout 
process ; they are wood-engravings painted in oil from 
original sketches by Mr. Emil Schumann and Dr. Bessels, 
photographed on wood and engraved. One may be 
inclined to fear that their truthfulness will be apt to 
suffer during this long process. A very fine life-like 
portrait of Capt. Hall forms a frontispiece. 

POLLUTION OF RIVERS 
A Treatise on the Law Relating to the Pollution ana 
Obstruction of Watercourses , together with a Brief 
Summary of the Various Sources of Rivers Pollution . 
By Clement Higgins, M.A., F.C.S., Barrister-at-Law. 
(London : Stevens and Haynes, Law Publishers, Bell 
Yard, Temple Bar, 1877.) 

T HE pollution and obstruction of rivers by sewage 
and the refuse of manufacturing processes is, in 
a country like this, densely populated and depending 
mainly on its manufactures, a matter of the gravest im- 
portance, justifying indeed, a saying of Earl Beaconsfield's, 
which has met with a good deal of ridicule, that the 
motto of his government should be sanitas sanitaium 
omnia sanitas . We have on the one hand to preserve as 
rigidly as possible the purity of our streams, and on the 
other to interfere as little as can be with those manu- 
factures which arc so great an element in the production 
of our national welfare. 

It is now some years since the Government issued a 
Royal Commission to inquire into the best means of 
carrying out the problem, and that the matter is now in 
a fair way to solution is mainly due to the labours of 
the late Commission, of which Dr. Frankland was the 
chemical member. 

The five Reports presented by it to Parliament, take 
rank, indeed, as a classical research into the subject, and 
have an interest to countries other than our own. The 
Rivers Pollution Act of 1876 is based on the recom- 
mendations of the Commission, and it is not too much 
to say that without them legislation would have been 
impossible. 

The Act in question constitutes four classes of offences 
as follows :~To pass into any stream (1) any solid matter 
so as to interfere with its due flow, or to pollute its waters ? 
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(2) any sewage matter ; (3 any poisonous, noxious, or 
polluting liquid from any manufacturing process ; and 
(4) any poisonous, noxious, or polluting solid or liquid 
matter from any mine. 

Mr. Higgins justly remarks that “ the successful work- 
ing of the Act will much depend upon the meaning of the 
word * polluting 9 as therein used, by those with whom its 
interpretation rests." In order to understand the drift of 
this remark it is necessary to observe that the Act of 1876 
virtually gives no standard of purity, though the Commis- 
sion of 1S68 recommended an extensive and somewhat 
stringent list of standards. We think that on the whole 
the Act is right in the omission, as a suggestion made by 
Mr. Crookes in his evidence before the House of Lords in 
J873, namely, “ that the river itself should be the standard 1 
of purity, and that no liquid should be allowed to be sent 
into a river if the liquid contains a greater percentage of 
impurity than the river itself," seems to be a very feasible 
standard and one easily and quickly referred to. Again, 
as Mr. Crookes pointed out, the standard would naturally 
improve, as nothing worse than the river at any given 
point would enter it, whence in the course of nature 
amelioration would ensue, while the process being gradual 
would give the manufacturer or township time to improve 
their waste or sewage, and one of the most disastrous 
sources of trouble the injury to the water-course from the 
casting into it of solid refuse would be at once prohibited ; j 
as would pollution by actually poisonous matter, such as 
arsenical and other liquids. 

It appears to us that guided by competent chemical 
evidence there ought to be no difficulty in obtaining legal 
decisions as to the polluting or harmless character of any 
liquid that may be called in ^question, while as to solid 
matters, of any kind whatever, the mere fact of their entry 
into a stream ought to be an offence without reference to 
their character. On the whole we think the act, though 
perhaps partaking too much of the “permissive" cha- , 
racter, which is so prominent a feature of modem legisla- [ 
tion, to be one which, if conscientiously used with due 
consideration to the facts of each individual case ought 
to work great good. In the race for wealth we are 
perhaps too little apt to think of the future. The brooks 
and running streams like the land we live on are not ours 
to do as we like with, but like an entailed estate are only 
held in trust for the next heir, and like national or family 
honour should be handed down to posterity pure and 
unsullied. 

Mr. Higgins has devoted great care to his treatise on 
the Act, and his chemical training has evidently stood 
him in good stead, the numerous references to cases 
bearing on the various points show a laborious study of 
the legal aspects of the case and will add greatly to the 
value of the work in the eyes of the legal profession, for 
whose information it is primarily intended. 

R. J. FmswttLL 


OUR BOOR SHELF 

The Cradle of the Blue NiU ; a Visit to the Court of 
Ring John of Ethiopia . By E. A De Cosson, 
F.R.G.S. Two vols. With Map and Illustrations. 
(London : John Murray, 1877.) 

Although Mr. De Cosson did not go over any new 
ground in his tour, and although he was unable even to 


carry out his original plan, we are sure that most readers 
will find much that is new and certainly interesting in his 
volumes. He went slowly southward from Massowah to 
Lake Tsana, north-west to the lower Bahr-el-Azrek, down 
the Nile to Berber, and across to Saakim. He won the 
favour of King John, of whom he speaks as an able, well- 
meaning ruler, and was thus able to see much of the life 
of the people, and learn much of the antiquities and the 
character of the country that otherwise he would have 
missed. To any one wishing to obtain an attractive 
account of the past history and present condition of 
Abyssinia, we strongly commend Mr. De Cosson’s work. 

The Tiber and its Tributaries , their Natural History 
and Classical Associations. By Strother A. Smith, 
M.A. Map and Illustrations. (London : Longmans 
and Co., 1877.) 

The idea of this work is, we think, a happy one, and its 
execution successful. The object is to gather under one 
head everything of interest relating to the Tiber. This has 
necessarily involved a great amount of research, and the 
result will be welcomed both by the student of history, 
the " scholar," and the geographer. Considerable space 
is devoted to the inundations of the Tiber, and also to its 
birds and its fishes. Two nicely-coloured plates are 
devoted to the muraena, the mullet, the lamprey, and the 
sturgeon. The Tay, at Perth, we should inform Mr. 
Smith, is no more an “estuary" than the Thames at 
London Bridge, unless the word is applied to all that part 
of a river reached by the tide. 

A Short Account of the Principal Geometrical Methods 
of Approximating to the Value of w. For the Use of 
Colleges and Schools. By the Rev. G. Pirie, M.A. 
(Macmillan, 1877.) 

Elements of Geometry Based on Euclid. Book I. For 
Elementary and Middle Class Schools. By E. Atkins, 
B.Sc. Collins's School Scries. (Glasgow : Collins, 1877.) 
T a ki me try. Concrete Geometry in Three Lessons. Ac 
sessilde, Inaccessible , Incalculable. Translated by D. 
W. G wynne, M.IL, from the French of E. Lagout. 
(Glasgow: Collins, 1877.) 

The little pamphlet first named docs not attack theproblem 
from the circle-squareris point of view — the use of the word 
“approximating sufficiently points this out — but gives an 
interesting account of what was done for the question 
between the times of Archimedes and Huyghens. A few 
elementary propositions lead up to what was attempted 
by Wiilebrord Snell (“ Cyclometricus," 1621) and elegantly 
effected by Huyghens. Mr. Pirie's object is to correct 
what he deems a defect in our present works on Trigono- 
metry, and to supply a few simple propositions “ on the 
threshold of the subject" We can recommend the book 
as one suitable for being put into the hands of sixth form 
pupils, A few references are supplied to fuller sources of 
information upon the quadrature of the circle. 

Mr. Atkins's book seems to differ but little from the 
ordinary forms of Euclid as now printed. One feature 
is the addition of short side-notes drawing attention to 
the objects of the successive steps of the construction and 
proof. There is a short collection of sixty exercises 
grouped under the propositions upon which they depend. 
Some of these appear to us wrongly placed, and a few 
incorrectly printed. The work is neatly got up and of a 
handy form. 

If all that is said of takimetry by Its admirers be true 
a revolution in mathematical instruction may be speedily 
expected. “With one hundred lessons of takimetric 
instruction any one can very weU learn geometry, algebra, 
arithmetic, and mechanics*" “ The classical geometry of 
Euclid disguises its object , its utility, and thus, for a con- 
siderable time, yields a barren and discouraging result, 
whilst takimetry is able, on the other hand, to produce 
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the miracle of an astonishing progress.” In the Funda- 
mental Takimetry (introductory to Takitechny) objects 
are classified into square, round, pointed, and truncated 
forms. The three lessons of Takimetry are (1) equiva- 
lence ; (2) resemblance ; (3) the three squares of a right- 
angled triangle (*>., 44 £uc., ,# i. 47). The subject requires 
only three lectures, each of an hour's duration. Amongst 
the subjects for measurement are the accessible, the in- 
accessible, and the incalculable (/>., those which depend 
upon the circle). There is much that is good in this book, 
though in its present form it is overweighted with a mass 
of extraneous matter. By aid of the prettily-coloured 
figures (there are models, also, we are tola, to accompany 
the book) a considerable knowledge of mensuration, we 
think, might be imparted even to dull boys. We could 
take exception to the translation in many places. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible \ The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munkations containing interesting and novel facts.} 

Museum Reform 

41 J. P.” suggests, under the head of 44 Museum Reform” 
(vol. xvi. p. 183), the idea of a conference of museum keepers, 
out of which a permanent union among museum officers might 
result. I am of opinion that this idea is an excellent one, and 
that the administration of the museums of all countries would 
gain a great deal if an opportunity to museum officers were 
offered to interchange their opinions and to communicate to 
each other their different practical experiences. Perhaps some 
arrangements and rules might generally be accepted, as, e.g., 
to labelling specimens, exchanging duplicates, publishing annual 
reports in a journal ad hoc, &c. A. B. Meyer 

Dresden, July 9 


Koenig’s Tuning-Forks 

The letter of Herr Koenig inserted in Nature (vol. xvi. 
p. 162) did not come under my notice till July 8. On October 27 
last year I counted all the 64 sets of beats in llerr Appunn’s 
tonometer, one through 15, the rest through 20 seconds with a 
pocket chronometer which was gaining less than 4 seconds a day, 
and found every set of beats perfectly true. The perfection of the 
consonances, more than 80 of which 1 tested mechanically, by 
observing the beats that arose on flattening one of the two con- 
sonant notes, seemed to me to eliminate all possible error of 
irregular counting. The suggestion now is that the beats were 
perfectly regular and uniform, and that no exception need be 
taken to my counting, but that Herr Appunn’s pendulum was 
originally incorrect, to such an extent that what appeared to him 
So beats in 20 seconds, were only 79*27, and that my chronometer 
was not sufficient to detect the error. If this were the case all 
the numbers on Herr Appunn’s tonometer would have to fce 
reduced by as nearly as possible 9 in 1,000, which would make 
them agree with Herr Koenig’s, i shall therefore have to re-test 
the tonometer with a larger chronometer and if possible count 
each set of beats for a longer time. I shall not be able to 
undertake this examination at present, but I shall not neglect 

oniAff ftrt. And will infnipm «am t.. _ .. 


, - - 7,, . ; — UUI J. mumu uui ucgicct 

doing so, and will inform yon of the result. It is right, however, 
0I * J™y 9 *nd 10 I received communications from 

rfftf. llinwino tn*»f me — x / . _ 
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Koenig s numbers will I hope lead to such an examination of the 
subject as will result in an accurate determination of pitch that 
accepted. Alexander J, Ellis 

Kensington, July 11 

P.S.— I have this morning received a letter from Herr 
Appunn, in which he tells me that the letter of Profi Helmholtz, 


quoted by Herr Koenig, was received eleven or twelve years ago, 
and that the error of Herr Appunn’s pendulum there pointed out 
was corrected more than ten years ago. He also refers me to 
pp. 46*7 of Prof. W. Preyer’s tract 44 Ueber die Grenzen der 
Tonwahmehmung, ” Jena, 1S76, in which, by a calculation there 
detailed, Prof. Preyer shows that the absolute pitch of two of 
Herr Koenig’s forks, which should have been 128 and 256, were 
129*1 and 258*2 j and says that “the determination is as exact 
as possible, so that the first decimal place can be fully trusted.” 
I made another fork to be 258*4, and I know by comparison of 
several specimens that Koenig’s forks do not always agree within 
more than *2 vibrations. A. J. E. 

July 16 


On a Fish-sheltering Medusa 

While collecting some three weeks since on the south shore 
of Killary bay in Connemara, I observed that out of a number 
of the common Aurelia aurita moving about in a rocky inlet 
below me, one was invariably accompanied by a small fish, of 
about an inch or an inch and a quarter in length, which had 
established itself inside of the hemispherical di c. 

Occasionally the Medusa turned in its puls lions, so as to 
bring the umbrella undermost, when the fish wovld shoot hastily 
out, but the Medusa had no sooner righted itself, than the fish 
returned, and seizing its opportunity, swam in between the 
marginal tentacles, and close up to the fringes of tl e actinostome, 
remaining distinctly visible through the pellucid disc, 

I afterwards noticed several other Aurelia similarly attended, but 
was not able, unfortunately, to identify the fish, which invariably 
darted off at the most distant approach of a landing-net— it 
appeared, however, so far as I could judge, to be the young ot 
one of the larger species. Perhaps some of your readers could 
contribute suggestions on that point. 

Associations of a similar character have, I know, been fre- 
quently observed in the case of the Pfcysalida; and other 
Acalephx, but not, so far as I am aware, in connection with this 
species. E. Lawless 


The Earth and Moon 

I HAVE only now (July 12) noticed Prof. Ta it’s remark respecting 
a sentence, or rather half a sentence, which he quoteB from an 
article of mine in the Cornhill Magazine for June. It runs thus : 
“What mathematicians call the moving force exerted by the 
earth on the moon is eighty-one times greater than the 
corresponding force exerted by the moon on the earth.” This 
admits of an interpretation implying gross ignorance on my part 
— ignorance, viz., of the fact that the moon pulls the earth just 
as strongly as the earth pulls the moon It also admits of an 
interpretation accordant with fact, for the moving force exerted 
by the earth on each unit of mass in the moon is eighty-one 
times greater than the corresponding force exerted by the 
moon on each unit of mass in the earth. I do not think 
anyone is likely to believe that I made the mistake imputed to 
me by Prof. Tait, in this instance, any more than that I made 
an equally absurd blunder which he attributed to me in your 
columns several months ago, or that he himself made the ludicrous 
blunder attributed to him (in jest) by my humorous friend. Prof. 
Nipher, of St. Louis. But as a mere matter of fact, I may point 
out that the half-sentence quoted by him is completed by a half 
sentence leaving no doubt as to my real meaning, and is 
immediately preceded by the statement that “ the moon pulls 
the earth just as strongly as the earth pulls the moon.” 

Lordon, July 12 Richd. A. Proctor 


Blue and Yellow Crocuses 

Referring to Mr. W. B. Tegetmeier’s letter in Nature, 
vol. xvi. p. 163, I can say that I once had a pony bom and bred 
on Dartmoor, which had never seen oats until it came into my 
father’s stable in the fourth year of its age, and ft refused them. 
We induced it to eat oats by mixing them with hay and gradually 
reducing the quantity of hay until the oats predominated. 

Penzance, July 10 Tttos. Cornish 


Japanese Mirrors 

More than eleven years ago* in February, 1866, I published 
tn The Reader (since extinct), a letter giving, I venture to think, 



228 


NATURE 


{July 19, 1877 


a complete explanation of the phenomena exhibited by certain 
T&panese mirrors (through a mistake as to their nationality I called 
them Chinese) ; and as your readers appear to be unacquainted 
with this, perhaps T may be allowed to reproduce the substance 
of my former letter. In order to ascertain whether any varia- 
tions in the form of the surface of the mirror, which was very 
slightly convex, affected the question, 1 looked for any distor- 
tions that might be produced in the image of the ground-glass 
globe of a gas lamp, as the point of incidence moved across that 
portion of the polished surface’ on the back of which was a raised 
figure. Let A and b be two lines on the surface immediately 
over the two edges of such a figure. Then as the limb of the 
image approached a, it became flattened ; when it had passed a 
it expanded to more than its original sire ; indeed between a and 
» the image was sensibly larger than when viewed from any other 
r>art of the mirror. When the limb approached a it was again 
flattened, and beyond B it resumed its original dimensions. 
This clearly proves that the portion of the surface of the mirror 
between a and b was, if not actually plane, at least less convex 
than the rest of the surface ; and as upon this supposition the 
figures when thrown upon a screen should appear brighter than 
the rest of the image, which is exactly what occurs in fact, there 
can be no doubt that this is sufficient to account for the 
peculiarity in question. In all probability the mirror had 
warped in cooling, except in the thicker portions where the 
raised figures existed. J, Parnell 

Hadham House, Upper Clapton, July 6 


Priming and Calico Printing 

Your correspondent, Mr. Henry Cecil, is under a singular 
misapprehension as to the inventor of cylinder machine calico 
printing, and the date of its first practical application. Mr. Isaac 
Taylor was certainly not the originator of cylinder printing ; and 
that ait was developed long before he, ‘‘in 1855 or 1856 
superintended its application at Manchester/* Mr. Taylor, it 
is true, obtained several patents for inventions connected with 
cylinder-printing — one, I think, for a form of pantograph, and 
another for the use of thin sheet copper instead of thick cast 
cylinders of that metal. These, so far as T know, never 
succeeded in practice, and it Is highly probable they brought 
their gifted inventor loss instead of gain ; but that result was 
not due to “the inevitable compliment of piracy.** Who the 
inventor of cylinder printing was it would he hard definitely to 
determine. Nearly a century and a half ago a patent was granted 
for an invention which embodied the pleading principles of the 
modern machine, and from that time 'downwards the apparatus 
gradually developed and perfected in the hands of innumerable 
practical inventors. 

Title Writer of Calico Printing in the 
“Encyclopedia Bkitannica” 


LOCAL MUSEUMS 

T HE importance of local museums is gradually but 
unmistakably forcing itself upon the country. It 
may take much time to foster any united action, without 
which any definite progress is very improbable, but year 
by year is adding to the ranks of those who are wise 
enough to see and have influence enough to advocate 
their value as a part of the educational stock-in-trade of 
the nation. We rejoice to see that Mr. Chamberlain has 
enrolled himself among their advocates in the House of 
Commons. On Monday he drew attention to the fact 
that the public expenditure for the promotion of science 
and art was exclusively confined to London, Edinburgh, 
and Dublin. The amount of the estimate this year, he 
said, for museums, art galleries, and parks in the me- 
tropolis amounted to nearly 400,000/,, and that for 
Edinburgh and Dublin to nearly 50,000/. To those sums 
the provinces had to contribute twice over. Birmingham 
contributed about 4,000/., and had to find about 8,000/. 
a year besides for her own local art institutions. It 
be said with truth that a national collection 
should be placed in the metropolis at the expense of 


the nation, but that argument did not apply to the 
expenditure on the public parks and still less to that 
which the Bethnal Green Museum involved. “He did 
not complain of such expenditure. It produced most 
admirable results, adding as it did to the pleasure 
and happiness of great masses of the people, and tending 
to elevate and refine tbeir minds. It was, too, in some 
sort a commercial investment, as it was calculated to 
enable artisans the better to comnete with those of other 
nations. What he complained of was that the principle 
had not been carried far enough. He was anxious to see 
established in every one of our great centres of population 
and industry museums devoted to art and manufactures 
appropriate to each particular district. To show how 
highly these institutions were appreciated in the provinces, 
he mentioned that in Birmingham the local museum 
which had been established by private subscriptions was 
visited annually by 300,000 persons, and as the population 
of the town was only 370,000, the attendance was 
immensely greater than was shown by the returns of the 
number of visitors to our metropolitan institutions. 
Results equally extraordinary could be quoted from other 
provincial towns in which such museums existed. He 
further stated that although provincial communities were 
at present legally able to tax themselves to the extent of 
id. in the pound for the purpose of establishing museums 
and libraries, in Birmingham all this money went to 
the free library, and they had therefore no means of 
establishing an industrial museum. 

We are glad also to see that the Government is now 
alive to the importance of this action, for, although Lord 
Sandon in his reply begged that the matter might not be 
pressed upon them at the present moment, he reminded 
the House of the great advantage which the country 
derived from the South Kensington Museum, which was 
now, in fact, a gigantic circulating museum. Almost all 
the principal objects in the museum, except those of 
great rarity or delicacy, were sent on their travels at 
different times through the provinces, and in this way 
aid was already given to local museums. The country 
derived enormous advantage from this vote. Local ex- 
hibitions were frequent, and loans from the South 
Kensington Museum for these exhibitions were very 
numerous. Eight museums had these objects sent to 
them, and a great deal had been done as the hon. gentle- 
man wished. The South Kensington authorities were 
anxious to follow that course, but he could not say 
whether they would be able next year to do more in 
that direction. Their hands were to some extent tied 
by the necessity of economy, but the matter would 
receive the best attention of the Government, and 
he hoped that next session they might be able to go 
further. 

Of course, neither Mr. Chamberlain nor Dr. Lyon 
Playfair allowed the subject to drop without pointing out 
that the British Museum and the National Gallery had no 
circulating system in operation, that in fact Lord Sandon 
was quite justified in adopting that line of argument with 
regard to the South Kensington authorities ; but that 
many of the London galleries and museums were of no use 
to the provinces. The British Museum, for instance, and 
the National Gallery were practically of no use except to 
London, yet every one knew that they contained many 
duplicates which would be most valuable to the provinces, 
ana the offer of some important pictures was sometimes 
declined on behalf of the National Gallery. Nor was this 
all. Dr, Playfair pointed out that in France the Minister 
of Education was responsible for all the museums, and 
constantly sent collections into the provinces ; but in 
England, the management of the galleries was, so to 
say, dislocated, and not under one authority or one 
Minister. Why did he not go further and point out 
the recommendation of the Duke of Devonshire's Com- 
mission ? 
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THE VELOCITY OF LIGHT « 

'“T HE correct determination of the velocity of light is a 

1 result on which so much in physical science depends 
that there is good reason for us to give a description of 
the details of the apparatus used for the purpose of ob- 
taining the exact value. Until the time that M. Cornu 
undertook experiments with this object in view the gene- 
rally received value of the velocity in question was 298,000 
kilometres per second. This depended on the experi- 
ments of M. Foucault, who used a rotating mirror on 
which the rays of light from cross-wires fell, and while 
the minor was in a certain position were reflected by it 
to a concave mirror at a distance of 13^ feet, having the 
revolving mirror at its centre of curvature and so fixed as 
to return the rays of light to the latter, which reflected 
them to the point of departure. While however the 
rotating mirror was in rapid motion, a ray of light re- 
flected by it to the distant mirror and back from it, 
would not, unless the passage of light were instantaneous, 
reach the rotating mirror until thelatter had moved from 
its position of first reflection, and would not therefore 
return to the point of departure, but to some point near 
it, depending on the angle through which the rotating 
mirror had moved in the time between its reflecting the 
ray to the concave mirror and the return of that ray. By 
placing the cross-wires in the principal focus of a convex 
lens the rays proceed in a parallel beam, and on returning 
form an image of the wires, removed from the wires them- 
selves, a distance depending on the angular velocity of 
the mirror and the velocity of light. The cross-wires and 
their images are rendered visible by viewing them by 
means of a diagonal reflector of plain glass in front, which 
at the same time allows sufficient light to pass through to 
illuminate them. 2 

In 1849 M. Fizeau devised a method differing from 
that just described by which he measured the time a ray 
took to travel from Suresnes to Montmartre and back. 
The apparatus consisted of a toothed wheel which could 
be rotated with a known velocity, and having *^he teeth 
and intervals equal in size. A pencil of rays was sent 
through the interval between two teeth to a reflector 
at Montmartre 28,334 feet distant, which caused the 
ray to return on itself. So long as the wheel is at rest 
and the rays pass through an interval, they will be returned 
through that same interval, but when the wheel turns with 
sufficient velocity a tooth takes the place of an interval 
before the ray has time to return from Montmartre and 
get through, and is therefore interrupted. By rotating this 
wheel faster the next interval will take the place of the 
preceding one on the return of the ray, which will again 
get through, and so on passing and being interrupted as 
the velocity of rotation increases. 

It is obvious, then, that if we know the number of teeth 
on the wheel and the number of turns per second, say at 
the instant of reappearance of the spot of light after a dis- 
appearance, we shall know the interval between the pass- 
ing away of the ray by the edge of one tooth to its return 
by the corresponding edge of the next ; and this is the time 
the ray has taken to traverse the distance to the reflecting 
station and back, and from this the velocity of light follows. 
From these experiments M. Fizeau obtained a velocity 
of 315,000 kilometres » 196,000 miles per second. 

At that time the velocity of light deduced from the 
observations of eclipses of Jupiter’s satelUtes, combined 
with the then accepted solar parallax, was 190,000 miles 
|>er second, closely agreeing with M. Fizeau’s result ; 
later determinations of solar parallax have given a smaller 
result than former ones, and consequently the velocity 

\ “ P&wmination de la Vitesse de la Lumifcrc d’apr&s des Experiences 

" Mo " tlh ' ;r7 '” P * r M A - Comu ' 

\Ji rom **P*riraents of M. Foucault in t86a a velocity of 908.000 kilo- 
metres » 185,157 mite* per scc00 d ww deduced. 


of light deduced therefrom becomes reduced, which again 
closely agrees with M. Foucault’s direct determination. 

In the year 1874 the Council of the Paris Observatory, 
on the proposition of M. Leverrier and M. Fizeau, de- 
cided on the execution of experiments for the direct deter- 
mination of the velocity of light, and offered the use of 
the scientific apparatus at the observatory for the purpose, 
together with funds for the construction of the necessary 
instruments. To M. Cornu was entrusted the execution of 
the operations ; and after due consideration and experi- 
mental comparison, he adopted the method of M. Fizeau 
in preference to the revolving mirror of M. Foucault. A 
preliminary series of experiments were carried out in 1871 
and 1872, between the Ecole Polytechni^ue and Mont 
Vaterien, a distance of 10,310 meters, giving a result of 
185,370 miles per second as the velocity of light, with a 
probable error of less than ij v M. Cornu then com- 
menced more careful experiments between the Observatory 
and the Tour de Montlhdry, a distance of 22,910 metres. 
The principle of M. Cornu’s arrangement we have 
already described, it being the same as that of M. 
Fizeau, but the details of the apparatus are somewhat 
elaborate, and in his Memoir occupy seven large sheets of 
plates ; we can, however, to a certain extent describe them. 
Rays of light from a highly luminous source issuing from 
a small hole in a diaphragm, pass through a convex lens, 
and after reflection at an angle of 45 from the surface 
of a plain piece of glass, are brought to a focus at the 
circumference of the toothed wheel ; thelight then traverses 
an object-glass of fourteen inches diameter, and the 
parallel rays travel to the reflecting station ; here they are 
received by an object-glass of six-inch aperture, and about 
six feet focal length, at the principal focus of which is a 
reflecting mirror of silvered glass. From this mirror the 
rays are returned to the toothed wheel, where an image 
is formed coinciding with the original image of the hole 
in the illuminated diaphragm, the rays if not inter- 
cepted by a tooth, pass onwards, and the greater part of 
them traverse the diagonal reflector of plain glass 
and an eyepiece bevond, through which the image 
formed by reflection from the distant station is viewed. 
So far we have given an outline of the optical part of the 
apparatus as well as wc can without the use of the drawings 
by which the details can only be made intelligible. We 
next come to the toothed wheel, and here certain condi- 
tions must be fulfilled : first a velocity of rotation must 
be obtained capable of admitting a considerable number 
of orders of extinction ; secondly, the motive power must 
be such that the observer can easily control the velocity 
of the wheel ; thirdly, there must be a means of recording 
the velocity at any instant of time. The motive power is 
a weight which drives a train of wheels which rotate the 
toothed wheel, the latter being constructed of aluminium 
from A to ^ millimetre in thickness ; wheels of different 
diameters were used varying from 35 to 48 millimetres. 
The velocity is recorded on the surface of smoked paper 
on a roller of about one metre in circumference and half 
a metre in length, turning on a horizontal axis. The 
records are made by the action of electro-magnets on 
light tracers pressing against the surface of the smoked 
paper. The velocity of the cylinder carrying the paper 
is such that a line 20 mm. is traced in a second, and 
during each revolution the tracers are moved on hori- 
zontally 15 mm. One of the tracers is put into 
action at every second by electric communication with 
a standard clock ; a second is put into action at 
every A second by a trembler governed by the pendulum 
of the clock ; the third moves at each fortieth or four 
hundredth revolution of the toothed wheel, and the fourth 
is under the control of the observer. Each of the four 
tracers is continually in contact with the smoked surface 
of the paper, and so long as it is not moved sidewise by 
the electro-magnet, traces a continuous line xound the 
cylinder, but on the passing of a current round the 
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electro* magnet, the tracer makes & short mark at right 
angles to Bne, and a ztg-sag line caused by the vibra- 
tion of the tracer, back to its original position ; the first 
two lines, therefore, show seconds and tenths of seconds, 
the third, the instants of completion of forty or 400 
revolutions, according to the desire of the , operator, of the 
toothed wheel ; a comparison, therefore, at once gives the 
number of revolutions per second, while on the fourth 
lme are marked the instants of disappearance or reap* 
pearance of the light, and the velocities at those instants 
are then at once known. To make an experiment the 
aperture in the diaphragm is illuminated by a lime-light 
or sometimes with sunlight by means of a heliostat The 
necessary adjustments in the direction of the rays of light 
to the distant station are then made by bringing the 
distant collimator into the centre of the held of the ob- 
serving apparatus, and the point of light — the luminous 
echo — is made to accurately coincide with its original at 


00 
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there may be large errors due to irregular refraction of 
the air, causing a motion of the point of light, and a large 
amount of patience must be required. Two careful 
surveys showed the distance between the two stations to 
be 2290977 metres, and the mean velocity obtained from 
a large number of observations after the various correc- 
tions were xpade was 300,400 metres per second of mean 
time. 

The Memoir of M. Cornu contains a large amount of 
theoretical matter and formulae of corrections which of 
course we cannot reproduce here. 

We may, however, refer to the principal causes of error. 
The first is a personal error depending on the sensibility 
of the eye of the observer in determining the disappear- 
ance and reappearance of the light at the toothed wheel, 
and also depending on the intensity of the luminous 
source ; secondly, accidental inequality in the sire of the 
teeth of the wheel ; thirdly, irregularity of motion ; 
fourthly, excentricity of wheels ; fifthly, optical errors due 
to imperfections in the adjustment of the lenses and re- 
flector. The first of these is small and can theoretically 
be reduced indefinitely by increasing the velocity of the 
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Fig. x.— Plan of $4. Flzeau’* Apparatus 

the circumference of the toothed wheel. Particulars of 
the experiment, as to number of teeth of wheel, di icction 
of rotation, &c., are entered on the paper on the cylinder, 
and the latter is then set in motion ; the observer then 
sets the toothed wheel going and watches the luminous 
echo, and on its disappearing touches a key which sends 
an electric current to the electro-magnet controlling the 
Fourth tracer, which therefore registers the instant the 
velocity is sufficient to cause a disappearance. As the 
velocity of the wheel increases, the luminous echo again ap- 
pears and the key is pressed ; a further increase in velocity 
causes another disappearance and so on to the higher 
orders, each of which is registered. The velocities at the 
different instants are read off by a micrometer to ^ of a 
second. 

It is obvious that the state of the air must have a great 
eflect on the definition of the luminous echo, and that 
although the observation appears extremely simple still 



Fic. Details of ToothetJ Wheel. 

toothed wheel and thereby observing the higher orders of 
extinction and reappearance of the light, but M. Cornu 
desires to be rigorously exact, and therefore the effect of 
this and the other errors is carefully calculated. 
Considerable care was exercised in the choice of sta- 
tions, and those adopted were fixed upon chiefly on ac- 
count of the distance between them being more easily 
ascertained from previous triangulation. This distance 
was determined by Cassini and La Caille in 1740, the 
result being 22910*196 metres. From the observation* of 
Delambre the same distance was computed to be 22909*34 
metres ; and 22910 metres, which is nearly the mean 
adopted by M. Cornu. 

The corrected results of the experiments gave a velocity 
of 300,350 kilometres a second, but this was obtained in 
air, and therefore 82 kilometres must be added to this 
result to give the velocity in vacuo > and as the result of 
: his experiments M. Cornu adopts a velocity in vacuo of 
300,400 kilometres « 186,638 miles per second of mean 
| time, with a probable error of Winn or 300 kilometres, 
j If from this value we deduce the solar parallax, we And 
the latter to be 8* 881, assuming the time required for light 
to travel from the sun to us to be 6m. 13*2 sec,, as obtained 
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from observations on Jupiter's satellites, and the radius of 
the earth 6378-233 kilometres* 

Again, the son's parallax deduced from M. Cornu's 
values of the velocity of light in conjunction with the 
value of aberration is, with Bradley's estimate of 20**25, 
8*-88 2, and with Struve's, of 20" -44 5, 8*798. These values 
of parallax compare favourably with determination by 
other methods, of which we give a few examples. The 
value given by the transits of Venus in 1761 and 1769 
was 8**5776 computed by Encke, but increased to 8**891 
by Mr. Stone on a redetermination. By the record of an 
observation of the occupation of Aquarii on October 
1, 1672, M. Leverrier obtained 8"*866 ; by meridian obser- 
vations of Mars at Greenwich in 1862, 8**932 ; by the 
latitude of Venus obtained from transits of 1761 and 1769, 
combined with present latitudes, M, Leverrier finds 8* 853 J 
from the discussion of meridional observations of Venus 
tn an interval of 106 years 8**859 ; by the opposition of 
Mars in i860 by M. Liais 8*760 ; by opposition of Flora 
in 1873 by Prof. Galle 8**873. Judging from these results 
the velocity of 186,638 miles per second is not very far 
from the mark, and the care in selection of methods and 
in computing results can scarcely be surpassed. 

G. M. S. 


EVOLUTION OF NERVES AND NERVO - 
SYSTEMS 1 


N ERVE-TISSUE universally consists of two elemen- 
tary structures, viss^ very minute nerve-cells and 
very minute nerve-fiores. The nerve-fibres proceed to 
and from the nerve-cells, thus serving to unite the cells 
with one another, and also with distant parts of the 
animal body. Moreover, nerve-cells and fibres, wherever 
we meet with them, present very much the same appear- 
ances. Here, for instance, is a sketch of highly magni- 
fied nerve-tissue as we find it in the human brain, and 
here is one of my own drawings of nerve-tissue as I have 
found it in the jelly-fish ; and you see how similar the 
drawings are — notwithstanding they are taken from the 
extreme limits of the animal kingdom within which nerve- 
tissue is known to occur. 

Nerve-cells are usually found collected together in 
aggregates which are called nerve-centres or ganglia, 
to and from which large bundles of nerve-fibres come 
and go. These large bundles of nerve- fibres are what we 1 
see with the naked eye as nerves, permeating the body in 
all directions. When such a bundle of nerve-fibres 
reaches a ganglion, or collection of nerve-cells, it splits 
up like the end of a rope which has been teased out, and 
the constituent fibres pass into and out of the nerve-cells, 
so interlacing with one another in all directions, as here 
diagrammaticaily represented. More true to nature is 
this diagram, which represents a magnified section of 
human brain-— the human brain being itself nothing more 
than a collection of very large ganglia. 

To explain th t function of nerve-cells and nerve-fibres, 

I must begin by explaining what physiologists mean by the 
word “ excitability." Suppose this to represent a muscle 
cut from the body of a freshly-killed animal. So long as 
you do not interfere with it in any way, so long will it 
remain quite passive. But every time you stimulate it 
either with a pinch, a bum, or, as represented in the dia- 
gram, with an electrical shock, the muscle will give a 
single contraction in response to every stimulation. Now 
it is this readiness of organic tissues to respond to a 
stimulus that physiologists designate by the term ex- 
citability. 

Nerves, no less than muscles, present the property of 
-;bemg excitable. Suppose, for instance, that this is an* 
/.other muscle prepared in the same way as the last one 
except that together with the muscle there is cut out the 
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attached nerve. Every time you pinch, burn, or electrify 
any part of the nerve, the muscle will contract But you 
will carefully observe there is this great difference between 
these two cases of response on the part of the muscle ; 
viz., that while in the former case the muscle responded 
to a stimulus applied (Erectly to its own substance , in the 
latter case the muscle responded to a stimulus applied at 
a, distance front its own substance , which stimulus was 
thqn conducted to the muscle by the nerve. And here we 
perceive the characteristic function of nerve-fibres, viz., 
that of conducting stimuli to a distance. This is the 
function of ner ve-flbres ; but the function of worsts cells is 
different, viz., that of accumulating nervous energy, and 
at fitting times of discharging this energy into the 
attached nerve-fibres. The nervous energy when thus dis- 
charged from the nerve-cells acts as a stimulus to the nenre- 
fibre ; so that if a muscle is attached to the end of the 
fibre it contracts on receiving this stimulus. I may add 
that when nerve- cells are collected into ganglia they often 
appear to discharge their energy spontaneously, without 
any observable stimulus to cause the discharge ; so that in 
all but the lowest animals, whenever we meet with appa- 
rently spontaneous action, we infer that ganglia are pro- 
bably present. But the point which most of all 1 desire you 
to keep well in mind this evening is the distinction which 
I here draw between muscle and nerve. A stimulus ap- 
plied to a nerveless muscle can only course through the 
muscle by giving rise to a visible wave of contraction, 
which spreads in all directions from .the seat of stimulation 
as from a centre. A nerve, on, the other hand, conducts 
the stimulus without undergoing any change of shape. 
Now in order not to forget this all-important distinction, 
I shall always to-night speak of muscle as conducting a 
visible wave of contraction , and of nerve as conducting 
an invisible or molecular wave of stimulation . Nerve- 
fibres, then, are functionally distinguished from muscle- 
fibres— and also, I may add, from protoplasm— by 
displaying the property of conducting invisible or molecu- 
lar waves of stimulation from one part of an organism to 
another— so establishing physiological continuity between 
such parts without ike necessary passage of contractile 
waves, 

I will nen*: conclude all that it is necessary to say about 
the function of nervous tissue by describing the me- 
chanism of reflex action. Suppose this to represent any 
peripheral structure, such as a part of the skin of some 
animal, this a collection of nerve-cells or ganglion, and 
this a muscle. The part of the skin represented is united 
to the nerve-cells composing the ganglion by means of 
this in- coming nerve-trunk, while the nerve-cells in 
the ganglion are united to the muscle by means of this 
out-going nerve-trunk. Therefore when any stimulus 
falls on the skin where this in-coming nerve-trunk takes 
its origin, the nerve-trunk conveys the stimulus to the 
nerve-cells in the ganglion. When the nerve-cells receive 
the stimulus they liberate one of their characteristic dis- 
charges of nervous energy, which discharge then passes 
down this out-going nerve and so causes the muscle to 
contract Now this particular kind of response is called 
response by reflex action, because the stimulus wave does 
not pass in a straight line from the seat of stimulation to 
the muscle, but passes in the first instance to the gan- 
glion, and is from it reflected to the muscle. This, at first 
sight, appears to be a roundabout sort of a process, but 
in reality it is the most economic process available ; for 
we must remember the enormous number and complexity 
of the stimuli to which every animal is more or less 
exposed, and the consequent necessity that arises in 
the case of highly organised animals of there being 
some organised system whereby these stimuli shall be 
suitably responded to. Or, to adopt a happy illustration 
of Prof. Bain, the stimuli are systematised on the same 
principle as the circulation of letters by post is system- 
atised ; for just as in the case of the letters there is no 
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direct communication between one street and another, but 
every letter passes first to the central office ; so the trans- 
mission of stimuli from one member of the body to 
another is effected exclusively through a centre or 
ganglion. 

Those among you who are acquainted with Mr, 
Herbert Spencers writings are doubtless well aware how 
strong a case he makes out in favour of his theory re- 
specting the genesis of nerves. This theory, you will 
remember, is that which supposes incipient conductile 
tissues, or rudimentary nerve-fibres, to be differentiated 
from the surrounding contractile tissues, or homogeneous 
protoplasm, by a process of integration which is due 
simply to use. Thus, beginning with the case of undif- 
ferentiated protoplasm, Mr. Spencer starts from the fact 
that every portion of the colloidal mass is equally excit- 
able and equally contractile. But soon after protoplasm 
begins to assume definite shapes, recognised by us as 
specific forms of life, some of its parts are habitually 
exposed to the action of forces different from those to 
which other of its parts are exposed. Consequently, as 
protoplasm continues to assume more and more varied 
fonn% in some cases it must happen that parts thus 
peculiarly situated with reference to external forces will be 
more frequently stimulated to contract than are other 
parts of the mass. No w in such cases the relative frequency 
with which waves of stimulation radiate from the more 
exposed parts, will probably have the effect of creating a 
sort of polar arrangement of the protoplasmic molecules 
lying in the lines through which these waves pass, and for 
other reasons also will tend ever more and more to con- 
vert these lines into passages offering less and less resist- 
ance to the flow of such molecular waves waves of 
stimulation as distinguished from waves of contraction. 
And lastly, when lines offering a comparatively low resist- 
ance to the passage of molecular impulses have thus been 
organically established, they must tnen continue to grow 
more and more definite by constant use, until eventually 
they become the habitual channels of communication be- 
tween the parts of the contractile mass through which 
they pass. Thus, for instance, if such a line has been 
established between the points A and B of a contractile 
mass of protoplasm, when a stimulus falls upon A a mole- 
cular wave of stimulation will course through that line to 
B, so causing the tissue at B to contract— and this even 
though no contractile wave has passed through the tissue 
from A to B. Such is a very meagre epitome of Mr. 
Spencer’s theory, the most vivid conception of which may 
perhaps be conveyed in a few words by employing his 
own illustration — viz., that just as water continually 
widens and deepens the channels through which it flows, 
so molecular waves of the kind we are considering, by 
always flowing in the same tissue tracts, tend ever more 
and more to excavate for themselves functionally dif- 
ferentiated lines of passage. When such a line of pas- 
sage becomes fully developed, it is a nerve-fibre, distin- 
guishable as |uch by the histologist ; but before it arrives 
at this its completed stage— />., before it is observable 
as a distinct structure— Mr. Spencer calls it a " line of 
discharge.” 

Such being the theory, I will endeavour to show how it 
is substantiated by facts. And here it becomes neces- 
sary to refer to my own work. You are all, I suppose, 
acquainted with the general appearance of a Medusa, or 
jelly- hsh. The animal presents the general form of a 
mushroom. The organ which occupies the same position 
as the stalk docs in the mushroom is the mouth and 
stomach of the Medusa, and is called the polypi te ; while 
the organ which resembles in shape the dome of the 
mushroom constitutes the main bulk of the animal, and 
is culled the swimming-bell. Both the polypite and the 
swinming-bell are almost entirely composed of a thick 
transparent and nan-contractile jelly ; but the whole sur- 
face of the polypite, and the whole concave surface of the 


bell, are overlaid by a thin layer or sheet of contractile 
tissue. This tissue Is not exactly protoplasm and not 
exactly muscle, but something between the two. It con- 
stitutes the earliest appearance in the animal kingdom of 
anything resembling muscular tissue. The thickness of 
this continuous layer of incipient muscle is pretty uniform, 
and is nowhere greater than that of very thin paper. The 
margin of the bell supports a series of highly contractile 
tentacles, and also another series of bodies which are of 
great importance for us to-night. These are the so-called 
marginal bodies, which are here represented, but the 
structure of which I need not describe. Lastly, it may 
not be superfluous to add that all the Medusas are loco- 
motive. The mechanism of their locomotion is very 
simple, consisting merely of an alternate contraction and 
relaxation of the entire muscular sheet which lines the 
cavity of the bell. At each contraction of this muscular 
sheet, the gelatinous walls of the bell are drawn together ; 
the capacity of the bell being thus diminished, water is 
ejected from the open mouth of the bell backwards, and 
the consequent reaction propels the animal forwards. In 
these swimming movements systole and diastole follow 
one another with as perfect a rhythm as they do in the 
beating of a heart. 

The question as to whether the Medusae possess a 
nervous system is a question which has long occupied the 
more or less arduous labours of many naturalists. Until 



lately/ however,' there has been so little certainty on the 
subject that Prof. Huxley— himself one of the greatest 
authorities on the group— thus defined the standing of 
the question in his Gassification of the Animal King- 
dom : ” u No nervous system has yet been discovered 
in any of these animals.” The cause of this uncer- 
tainty is to be found in the fact that the transparent 
and deliquescent nature of the tissues of the Medusae 
renders adequate microscopical observation in their 
case a matter of extreme difficulty ; so much so that, 
looking to the quantity and quality of the labour which 
has been bestowed on the question, I doubt whether the 
latter would ever have been satisfactorily settled by the 
histological methods alone. But those of you who were 
present at my lecture last year will no doubt remember 
that by employing methods other than the histological, I 
was able to set this long-standing question finally at rest. 
For you will no doubt remember my having told you that 
on merely cutting off the extreme marginal rim of the 
bell I was surprised to find that the previously active 
motions of the animal suddenly and entirely ceased ; 
the paralysis caused by this simple operation was instan- 
taneous, enduring, and complete. On the other hand, 
you may remember, the severed margin which had just 
been taken from the swimming-bell invariably continued 
its rhythmical motions with a vigour and a pertinacity 
not in the least impaired by its severance from the main 
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organism. For hours, and even for days after the opera- 
tion, these motions persisted ; so that the contrast between 
the death-lilce quiescence of the mutilated swimming- 
bell and the active contractions of the thread-like portion, 
which had just been removed from its margin, was a con- 
trast as striking as it is possible to conceive. 

These experiments, then, conclusively proved that in 
the marginal rim of the Medusae there is situated an in- 
tensely localised system of nervous centres, or ganglia, 
to the functional activity of which the rhythmical motions 
of die swimming-bell are exclusively due, 

(To be continued,) 


ON ELEMENTARY INSTRUCTION IN 
PHYSIOLOGY 

r T n HE chief ground upon which I venture to recommend 
A that the teaching of elementary physiology should 
form an essential part of any organised course of instruc- 
tion in matters pertaining to domestic economy, is that a 
knowledge of even the elements of this subject supplies 
those conceptions of the constitution and mode of action 
of the living body and of the nature of health and disease, 
which prepare the mind to receive instruction from sanitary 
science. 

It is, I think, eminently desirable that the hygienist and 
the physician should find something in the public mind 
to which they can appeal ; some little stock of universally 
acknowledged truths, which may serve as a foundation for 
their warnings, and predispose towards an intelligent 
obedience to their recommendations. 

Listening to ordinary talk about health, disease, and 
death, one is often led to entertain a doubt whether the 
speakers believe that the course of natural causation runs 
as smoothly in the human body as elsewhere. Indications 
are too often obvious of a strong, though perhaps an un- 
avowed and half unconscious, undercurrent of opinion 
that the phenomena of life are not only widely different 
in their superficial characters and in their practical 
importance, from other natural events ; but that they do 
not follow in that definite order which characterises the 
succession of all other occurrences, and the statement of 
which we call a law of nature. 

Hence, I think, arises the want of heartiness of belief 
in the value of knowledge respecting the laws of health 
and disease, and of the loresight and care to which know- 
ledge is the essential preliminary, which is so often 
noticeable ; and a corresponding Laxity and carelessness 
in practice, the results of which are too frequently 
lamentable. 

It is said that, among the many religious sects of 
Russia, there is one which holds that all disease is 
brought about by the direct and special interference of 
the Deity, and which, therefore, looks with repugnance 
upon both preventive and curative measures, as alike 
blasphemous interferences with the will of God. Among 
ourselves, the “Peculiar People "are, I believe, the only 
persons who hold the like doctrine in its integrity, and 
carry it out with logical rigour. But many of us are old 
enough to recollect that the administration of chloroform 
in assuagement of the pangs of childbirth was, at its 
introduction, strenuously resisted upon similar grounds. 

I am not sure that the feeling, of which the doctrine to 
which I have referred is the full expression, does not lie at 
the bottom of the minds of a great many people who would 
yet vigorously object to give a verbal assent to the doctrine 
itself. However this may be, the main point is that 
sufficient knowledge has now been acquired of vital 
phenomena to justify the assertion that the notion that 
there is anything exceptional about these phenomena 
receives not a particle of support from any known fact. 

F RS pMper rew * ** Dome* tic Economy Congm*, by Prof. Huxley, 


On the contrary, there is a vast and an increasing mass 
of evidence that birth and death, health and disease, are 
as much parts of the ordinary stream of events as the 
rising and setting of the sun, or the changes of the moon ; 
and that the living body is a mechanism the proper work- 
ing of which we terra health ; its disturbance, disease ; 
its stoppage, death. The activity of this mechanism is 
dependent upon many and complicated conditions, some 
of which are hopelessly beyond our control, while others 
are readily accessible and are capable of being indefinitely 
modified by our own actions. The business of the hy- 
gienist and of the physician is to know the range of these 
modifiable conditions/and how to influence them towards 
the maintenance of health and the prolongation of life ; 
the business of the general public is to give an intelligent 
assent and a ready obedience based upon that assent, to 
the rules laid down for their guidance by such experts. 
But an intelligent assent is an assent based upon know- 
ledge, and the knowledge which is here in question means 
an acquaintance with tne elements of physiology. 

It is not difficult to acquire such knowledge. What is 
true, to a certain extent, of all the physical sciences, is 
eminently characteristic of physiology — the difficulty of 
the subject begins beyond the stage of elementary know- 
ledge, and increases with every stage of progress. While 
the most highly trained and best furnished intellect may 
find all its resources insufficient when it strives to reach 
the heights and penetrate into the depths of the problems 
of physiology, the elementary and fundamental truths can 
be made clear to a child. 

No one can have any difficulty in comprehending the 
mechanism of circulation or respiration, or the general 
mode of operation of the organ of vision ; though the 
unravelling of all the minutiae of these processes may, 
for the present, baffle the conjoined attacks of the most 
accomplished physicists, chemists, and mathematicians. 
To know the anatomy of the human body, with even an 
approximation to thoroughness, is the work of a life, but as 
much as is needed for a sound comprehension of element- 
ary physiological truths may be learned in a week. 

A knowledge of the elements of physiology is not only 
easy of acquirement, but it may be made a real and 
practical acquaintance with the facts, as far as it goes. 
The subject of study is always at hand in oneself. The 
principal constituents of the skeleton, and the changes of 
form of contracting muscles, may be felt through one’s 
own skin. The beating of one’s heart, and its connection 
with the pulse may be noted ; the influence of the valves 
of one’s own veins may be shown ; the movements ol 
respiration may be observed ; while the wonderful pheno- 
mena of sensation afford an endless field for curious and 
interesting self-study. The prick of a needle will yield, in 
a drop of one’s own blood, material for microscopic 
observation of phenomena which lie at the foundation of 
all biological conceptions ; and a cold, with its concomitant 
coughing and sneezing, may prove the sweet uses of 
adversity by helping one to a clear conception of what is 
meant by “ reflex action.” 

Of course, there is a limit to this physiological self- 
examination. But there is so close a solidarity between 
ourselves and our poor relations of the animal world, that 
our inaccessible inward parts may be supplemented by 
theirs. A comparative anatomist "knows that a sheep’s 
heart and lungs, or eye, must not be confounded with 
those of a man ; but so far as the comprehension of the 
elementary facts of the physiology of circulation and of 
respiration and of vision goes, the one furnishes the 
needful anatomical data as well as the other. 

Thus, it is quite possible to give instruction in elemen- 
tary physiology in such a manner as not only to confer 
knowledge, which, for the reason I have mentioned, is 
useful in itself ; but to serve the purposes of a training in 
accurate observation, and in the methods of reasoning of 
physical science. But that is an advantage which I 
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mention onlv incidentally as the present conference does 
not deal with education in the ordinary sense of the word. 

It will not be suspected that I wish to make physio- 
logists of all the world It would be as reasonable to 
accuse an advocate of the “ three R’s * of a desire to make 
an orator, an author, and a mathematician of everybody. 
A stumbling reader, a pot-hook writer, and an arith- 
metician who has not got beyond the rule of three, is not 
a person of brilliant acquirements ; but the difference 
between such a member of society and one who cannot 
either read, write, or cipher is almost inexpressible ; and 
no one nowadays doubts the value of instruction, even if 
it goes no further. 

The saying that a little knowledge is a dangerous thing 
is, to my mind, a very dangerous adage. If knowledge 
is real and genuine, I do not believe that it is other than 
a very valuable possession, however infinitesimal its 
quantity may be. Indeed, if a little knowledge is 
dangerous, where is the man who has so much as to be 
out of danger ? 

If William Harvey's life-long labours had revealed to 
him a tenth part of what may be made sound and real 
knowledge to our boys and girls — he would not only have 
been what he was, the greatest physiologist of his age, 
but he would have loomed upon the seventeenth century 
as a sort of intellectual portent. Our little knowledge 
would have been to him a great, astounding, unlooked-for 
vision of scientific truth. 

I really see no harm which can come of giving our 
children a little knowledge of physiology. But then, as I 
have said, the instruction must be real, based upon ob- 
servation, eked out by good explanatory diagrams and 
models, and conveyed by a teacher whose knowledge has 
been acquired by study of the facts, and not the mere 
catechismal parrot-work which too often usurps the place 
of elementary teaching. 

It is, l hope, unnecessary for me to give a formal 
contradiction to the silly fiction, which is assiduously 
circulated by fanatics who not only ought to know, but 
do know, that their assertions are untrue, that I have 
advocated the introduction of that experimental discipline 
which is absolutely indispensable to the professed physio- 
logist, into elementary teaching. 

But while I should object to any experimentation which 
can justly be called painful, for the purpose of elementary 
instruction, and while, as a member of a late Royal 
Commission, I gladly did my best to prevent the infliction i 
of needless pain for any purpose, I think it is my duty 
to take this opportunity of expressing my regret at a 
condition of the law which permits a boy to troll for pike, 
or set lines, with live frog bait, for idle amusement ; and, 
at the same time, lays the teacher of that boy open to 
the penalty of fine and imprisonment if he uses the same 
animal for the purpose of exhibiting one of the most 
beautiful and instructive of physiological spectacles, the 
circulation in the web of the foot. No one could under- 
take to affirm that a frog is not inconvenienced by being 
wrapped up in a wet rag, and having his toes tied out ; 
and it cannot be denied that inconvenience is a sort of 
pain. But you must not inflict the least pain on a 
vertebrated animal for scientific purposes (though you 
may do a good deal in that way for gain or for sport) 
without due licence of the Secretary of State for the 
Home Department, granted under the authority of the 
Vivisection Act* 

So it comes about, that in this present year of grace 
1877, two persons may be charged with cruelty to animals. 
One has impaled a frog, and suffered the creature to 
writhe about in that condition for hours ; the other has 
pained the animal no more than one of us would be 
pained by tying strings round his fingers, and keeping 
him in the position of a hydropathic patient. The first 
offender says. “I did it because I find fishing very 
amusing," and the magistrate bids him depart in peace ; 


nay, probably wishes him good sport. The second pleads, 
" I wanted to impress a scientific truth, with a distinct- 
ness attainable in no other way, on the minds of my 
scholars," and the magistrate fines him five pounds. 

I cannot but think that this is an anomalous and not 
wholly creditable state of things. 


OUR ASTRONOMICAL COLUMN 


D 'ArresTs Comet, — M. Leverrier notifies the dis- 
covery of the periodical comet of D' Arrest by M. Coggia 
at Marseilles, on the 8th inst., nearly in the position 
assigned by M, Leveau's calculations. It was also 
detected at Florence by M. Tempel, on the 10th. 

The comet was discovered by the late Prof. D'Arrest at 
Leipsic on June 27, 1851, and observed till October 6. 
The elliptical character of the orbit was pointed out by 
the discoverer early in August, and his conclusions were 
verified by the calculations of Vogel and Villarceau 
shortly afterwards, the latter astronomer commencing, 
while the comet was yet under observation, a series of 
elaborate computations of the effect of planetary per- 
turbations upon its motion, which were continued by him 
until taken up by Leveau. With the aid of Villarceau's 
ephemerides the comet was detected on its ensuing return 
to perihelion at the Royal Observatory, Cape of Good 
Hope, and observed from December 5, 1857, to January 
18, 1858. Oudemans, in a memoir published by the Royal 
Academy of Sciences at Amsterdam in 1854, had also 
carried forward the elements to this appearance, his results 
indicating that while the normal positions of 1851 were 
best represented by a mean motion which would bring the 
comet to perihelion again on December 5, 1857, there yet 
remained an uncertainty to the extent of eighty-five days 
in the length of the revolution. Villarceau, in the Comptes 
Rendus de PA cade mi e des Sciences, 1852, December 6, 
considered the period fixed within narrower limits, one of 
his sets of elements assigning November 28, 1857, for the 
next perihelion passage, on which day the Cape observa- 
tions show that it actually occurred. At the second return 
in the spring of 1 864 the comet was not observed, and a 
very heavy work was involved in the preparation of an 
ephemeris for 1870, owing to the large perturbations due 
to the action of Jupiter in 1861, the comet having in April 
of that year approached the planet within 0*36 of the 
mean distance of the earth from the sun, and the two 
bodies remaining in proximity for a considerable time ; 
it was therefore necessary to determine the effect of this 
near approach to the most powerful of the planets with 
every possible precision, a long work successfully accom- 
plished by Leveau, who found on continuing the calcula- 
tion of the perturbations of Jupiter, Saturn, and Mars, to 
June, 1870, the following material changes in the elements 
at the perihelion passage in November, 1857. 


Long, of Perihelion 4 3 2 
,, Ascend. Node - 2 12 
Inclination + M3 


Angle of Eccentricity - 1 52 

Mean anomaly ... + to 10 

Mean motion ... — is"*82 


So that the period of resolution was lengthened sixty- 
eight days, the comet arriving at perihelion on September 
22, 1870. The effect of these perturbations was to alter 
the geocentric place at this time, no less than H c * 6 m 
right ascension, and 7" 6 in decimation. At all three 
retuins the comet has been a faint object, and it was 
particularly so in 1870, when it was, nevertheless, 
sufficiently observed, Prof. Julius Schmiat ? profiting by 
his favourable position at Athens, to follow it until nearly 
the end of the year. 

The following are the dimensions of the orbit of 
D'Ar rest's comet in the present year, according to the 
elements of Leveau. 


Semi-axii major ... 3*54139 Perihelion distance 1*31809 

„ minor ... 275651 Aphelion „ ... <76469 

Semiparameter ... 2*14559 Eccentricity ... 0*0278048 
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The period of revolution is 2434*2 days, or 6 664 years, 
therefore nearly identical with that of Biela’s comet up to 
1852. The comet passed its perihelion on May 10. It 
will not arrive at its least distance from the earth until 
October 20, but the theoretical intensity of light diminishes 
from the present time, indeed has been on the decrease 
since the middle of May ; the comet may be a test object 
on the borders Of the constellations Eridanus and Orion j 
in September and October. 

It is probable that this comet had been revolving in its ' 
present restricted orbit for many years previous to its 
discovery in June, 1851. It certainly does not furnish a 
parallel case to that of Brorsen’s comet, which was de- 
tected at its first perihelion passage after the attraction of 
the planet Jupiter had impressed upon it the actual form 
of orbit in May 1842. The nearest approach of D’Arrest’s 
comet to Jupiter during the revolution immediately pre- 
ceding discovery, took place at the end of September 
1849, when the distance was 1*136. 

The Binary Star « Centauri.— Mr. Ellery com- 
municates to the Royal Astronomical Society recent 
measures of this, the finest and most interesting of all 
the revolving double- stars. Taking means the following 
epochs result from the Melbourne measures : — 

187672 Position 5i°T Distance 4*3 

187725 ,, 69*1 „ 3*13 

Mr. Maxwell Hall (Nature, vol, xv. p. 510) supplies the 
following : — 

1877*14 Position 64'’'4 Distance 3"*3 

Mr. Ellery states that the distance in 1862 was io", but 
this must be an over-estimate with the meridian in- 
strument ; a mean of seventy micrometrical measures by 
Mr. Eyre B. Powell at Madras, gives for r 862*2, a 
distance of only 6"*79, a result no doubt entitled to great 
confidence. The first minimum of distance appears to 
have occurred in 1S56. Capt. Jacob’s measures for 1856*27 
giving 3" 89, and a maximum of about 10' followed in j 
1868-70. It is to be hoped that the star will now be | 
frequently measured micrometrically with all possible | 
precision, though the brilliancy and closeness of the ! 
components may render such measures difficult, A ! 
practised computer should be able to throw some light on j 
the real nature of the orbit from the data already in our i 
possession, but the continued regular measurement of the 
star at this critical period cannot fail to be of great 
importance in extending our knowledge of the motion 
in this system. The reliable estimate of its distance 
resulting from the observations of Henderson, Maclear, 
and Moesta, vastly increases the interest attaching to it. 


GEOLOGICAL NOTES 

Geological Survey of the United Kingdom.— 
The gradual progress of the English and Scottish 
Geological Surveys has brought the members of the two 
corps almost within sight of each other. The line of 
demarcation between the two kingdoms being nearer the 
base of operations from Scotland, has been sooner 
reached from that side. From Berwick- on-Tweed south- 
westwards the work has been carried up from the north 
to the English border through the range of the Cheviot 
Hills, and down the valley of Liddesdale to the Solway. 
To prevent any subsequent risk of the lines from either 
side not fitting accurately, the officers on the Scottish 
border are at present engaged in running their boundaries 
into Cumberland and Northumberland for such a short 
distance as may be required to leave them in a position 
where they can be easily taken up by the advanced guard 
of the English Survey. When this and some few isolated 
areas are completed, the whole of the south of Scotland 
between the Tay and Clyde and the English border will 
have been geologically surveyed, and the Scottish staff 
^ill then be engaged on both sides of the fianli of the 


Highlands. Already ground has been broken, and some 
progress has been made on the north side of the Grampian 
cham. On the English side the mountainous lake district 
is all surveyed, while the work is so well advanced in 
Cumberland that it may probably be completed up to the 
Scottish border by the end of this year. Considerable 
pi ogress has likewise recently been made on the eastern 
side in pushing the survey northwards in Northumber- 
land, though a considerable tract of that country still 
remains unmapped towards the Cheviots and Tweed. 
Among the south-eastern counties the survey is advancing 
through Norfolk, Suffolk, and Cambridgeshire, while in 
the south-west some of the maps which were made in the 
early days of the Geological Survey are being re-surveyed 
and brought up to date in West Somerset and Devon. 

Geological Survey of Canada. — The Report of 
this Survey for 1875-76 has just arrived. In size, general 
interest, and geological value, it fully equals its well- 
known predecessors, while in regard to maps, sections, 
and other illustrations, it even surpasses them. Briefly told, 
its story is this — The Philadelphia Exhibition absorbed 
much of the time and thought which would otherwise 
have been expended on the field-work, laboratory, and 
museum duties of the officers. But the director need not 
regret this temporary suspension of the usual operations 
of his staff, for there can he no doubt that the display of 
rocks, minerals, and fossils , made by Canada at the 
Centennial Exhibition, so universally admired brought 
the mineral resources of the dominion and the skill of 
its geological survey before the world with such promi- 
nence as could hardly have been attained even with the 
ablest maps and memoirs. Mr. Selwyn’s own labours 
from April to November, 1875, embraced an exploration of 
parts of British Columbia where likewise Mr. George M. 
Dawson, who has lately been appointed to the Canadian 
Survey, has been actively employed. Prof. Macour, 
besides bis geological work, made a careful botanical 
survey of the region traversed, and his detailed narrative 
appears in this Report. Mr. Ellis was sent into the North- 
west Territory to make a series of borings. Mr. Bell 
explored the country between James Bay and Lakes 
Superior and Huron ; while in the eastern parts of the 
Dominion detailed surveys were made in the coal-fields 
of Nova Scotia, in New Brunswick, and in Cape Breton. 
Besides these explorations others were continued by Mr. 
Vennor in Ontario. Of these Mr. Selwyn remarks that 
they prove the existence in Western (Quebec and Eastern 
Ontario of a massive red orthoclase gneiss without visible 
stratification, lying probably unconformably under the 
vast crystalline masses containing E02001U He suggests 
that what is called Lower Laurentian may have to be 
termed Middle, the fundamental red gneiss becoming the 
Lower. 

Excrementitious Deposits in the Rocky Moun- 
tains.— A recent paper to the Philadelphia Academy by 
Mr. Henshaw, on the excrementitious deposits in the 
Rocky Mountain region, sustains Prof. Cope’s view that 
they were made by big-eared rats, a species of Neotoma, 
probably N, cinerea . They consist of vegetable matter, 
sometimes with a bitumen-like look, and varying from this 
appearance to that of pill-like excrements. I n a crevice of 
the rocks one deposit had a depth of two feet, and con- 
tained also some small twigs and “ birds’ ” feathers. “ The 
mass was evidently the accumulation of years, and had 
served as a nest Throughout was a large amount of 
hard droppings from which the urine had passed, and 
whose nature was unmistakable. The urine, charged with 
a certain amount of excrementitious matters, had filtered 
through to form the singular deposits.” Water or the 
urine has carried the portions it could dissolve down the 
faces of walls, and deposited it on shelves where no ani- 
mals without wings could reach, and sometimes on the roofs 
of cavities. All the regions where these deposits occv*r are 
inhabited by the Neotomw ,' which is essentially a vegetarian. 
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NOTES 

The Inaugural meeting of the Domestic Economy Congress 
was held at the rooms of the Society of Artists in Birmingham, 
on Tuesday last In the absence of Lord Leigh the Mayor 
took the chair. Prof. Huxley gave a short address, in which he 
maintained that our so-called education does not fit a man for 
understanding his social duties. Tublic opinion was now 
beginning to take a different view of what education ought to 
be. Those who supported this Congress were among those who 
felt most strongly on the subject, and the influence on Government 
from discussions and meetings would-be successful in the long run. 
The real business of the Congress commenced yesterday, when, 
amongst the papers read, were Nursing,” by Mrs. W. E. 
Gladstone; “ Infant Life,” by the Countess of Ebersburg; 
“Nursing in Connection with Education,” by Miss Helen 
Taylor; “Elementary Instruction to Children in Physiology,” 
by Prof. Huxley ; and 44 Warming and Ventilation,” by Capt. 
Galton. We give elsewhere an account of Prof. Huxley’s 
paper, and we commend the latter part of it especially, not 
only to thoSe who are interested in the teaching of physiology in I 
schools, but to all who have given attention to that 44 burning 
question ” of the day — vivisection. 

The annual session of the French Association for the Advance- 
ment of Science will take place at Havre on August 23 next, so that 
the members of the British Association will be able to take part 
in the proceedings, and a good attendance of these is anticipated. 
Members wishing to visit Havre are desired to write to the 
secretary of the French Association, 76, Rue de Rennes, Paris. 
Dr. Gilbert, local secretary in Havre, will engage rooms if 
required by previous notice. The president this year is Dr. 
Broca, Professor to the Faculty of Medicine, and Director of 
the Anthropological School of Paris. The maritime situation 
of Havre will supply every opportunity for a number of 
interesting excursions, especially for members of the British 
Association. The principal object of the] deliberations of the 
society will be to determine how to secure a large and 
effective representation of science during the International 
Exhibition next year. A delegation of the French Society will 
be sent to the session of the British Association as was arranged 
last year. 

ON Monday the 9U1 inst the Haberdasher’s Company voted 
250 guineas as a donation to the building fund of the new City 
of London College. This institution is the outcome of the 
Metropolitan Evening Classes for young men, originally estab- 
lished at Crosby Hall, Bishopsgate .Street, in 1848. Since that 
time it has pursued a most successful career, and now has more 
than 1,400 members. ‘ ' v ‘ 

The Albert Medal of the Society of Arts has recently been 
presented to Sir George B. Airy, “for eminent services 

rendered to commerce by his researches in nautical astronomy 
and in magnetism, and by his improvements in the application 
of the mariner's compass to the navigation of iron ships.” 

Wa understand that the International Meteorological Congress 
which was to have met at Rome in September, has been 
postponed to next year. 

The sad death of Dr. James Bryce furnishes another instance 
of the fact that though geology is in itself an invigorating pursuit 
it has its own share of risks. This long-known writer had left 
his home in Edinburgh on Tuesday morning the 10th inst* for a 
geological tour in the Western Highlands, He had reached as 
far as the Falls of Foyers on Lock Ness, whither he had under- 
taken t to conduct a scientific excursion from Inverness a little 
later. On Wednesday, after leaving at the' hotel a note addressed 
to Ms daughter announcing hi* safe arrival so far on hlj journey, 


he strolled out hammer in hand to make seine further observa- 
tion# among the granitic crags of that neighbourhood to which 
he had already given some attention. He was never seen again 
Alive. A few hours afterwards his lifeless body was found on a 
slope of dSbris at the foot of a shattered cliff of rock. Hi# 
hammer lay a few yard# higher up at the base of the crags. It 
is supposed that either from the concussion of his hammer or 
from some other cause a portion of the cliff had fallen away, 
crushing his temples, and killing him instantaneously. Dr. 
Bryce’s early researches among the basalt of the north oflreland, 
his work on Arran and Clydesdale, his papers on the Secondary 
rocks of the West Highlands, and his labours in connection with 
Scottish earthquakes have made his name familiar to geologists 
in this country. He was seventy-one years of age. 

We regret to announce the death, on the 15th instant, of 
another well-known geologist, Mr. John Williamson, of Scar- 
borough, the discoverer of the celebrated Gresthorpe plant-beds. 
His labours in bygone years, when field-workers like him were 
very scarce, will long be borne in remembrance. He wa# bom 
in 1784, so that he was ninety-three years of age. 

The Portuguese African explorers, Major Serpa Pinto and 
Capt. Brito Capello, have returned to Lisbon after visiting Paris 
and London (whither they had gone to obtain some necessary 
articles), and are to start for Loanda in the Zaire. According to 
the Diario de Notions, they have got together a magnificent 
outfit, and M . de Abbadie, the eminent French explorer, pro- 
nounced this expedition the best and most scientifically formed 
that had yet gone out to Africa. He lias given them the remark- 
able universal theodolite with inverse action, of his own invention, 
which he has called the “ Abbas,” and with which he made 
geodetic measurements in Abyssinia ; which further he u#ed in 
Algiers in observation of the transit of Venus. They also take 
a new apparatus invented by Father Perry for the study of 
terrestrial magnetism, one of the best equatorial# of the Poly- 
technic School of Paris, a sextant of great delicacy, &c. M, 
Serpa Pinto has previously made extensive journeys in Africa, to 
Lake Nyassa and to near the Victoria Falls of the Zambesi 

We note that a public meeting is to lie held at the Mansion 
House to-day in aid of the “African Exploration Fund,’ 1 
recently commenced by the Council of the Royal Geographical 
Society to promote the continuous and systematic exploration of 
the interior of Africa. 

AN engineer of St, Petersburg, hi, dc Kern, announces the 
discovery of a new metal, which he calls Davyum. It is found 
in the residues got from extraction of platinum. To isolate the 
element it is necessary, after having precipitated the ruthenium, 
to treat the mother.lye with nitrate of ammonia. A red pre- 
cipitate is produced, which on calcination yields davyum. This 
metal is easily attackable by aqua regia, and much less by boil- 
ing sulphuric acid ; potash precipitates it in a yellow state, and 
sulphuretted hydrogen in a brown, passing into black through 
desiccation, With sulphocyanidc of potassium the chloride of 
davyum gives a red coloration. From theoretical considera- 
tions developed by M. Mendelceflf, M, de Kern considers davyum 
to rank between molybdenum and ruthenium. On this supposi- 
tion its equivalent should be near too ; and he proposes to test 
this experimentally. 

M. v. Obeamayer, of Vienna, has proved by experiment# 
that the internal friction (viscosity ) of hard black pitch is subject 
to the same laws as fluid friction. He determined the coeffi- 
cients of internal friction by three different methods L Pres- 
sure of cylindrical plates ; a. Deformation of parallcleptpedal 
plates ; 3. DUtortion of cylindrical plates. No gliding of the 
black pitch occurs on the metal plates, betwecn'which the pitch 
plates are cast. For soft ta&iss^the internal friction appears 
not to follow exactly the tynvl of Md friction. 
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On July 13 the French Minister of Fnblic Works visited the 
works of the 1S78 Exhibition, which are in coarse of progression 
at the Champ de Mars, The number of workmen engaged 
in actual working was i,i 37* Not less than 700 were employed 
at the Central Pavilion, 

A singular accident has been recorded by the Journal 
Official, M. Gastard, of Paris, had placed a number of car- 
tridges on a table. Some solar rays having been concentrated by 
an “ eye ” in the glass of a window, a terrific explosion took place. 
Similar catastrophes are more common than is generally supposed 
in summer, the windows of railway carriages, igniting some- 
times overdried plants, or even leaves fallen on railway embank- 
ments. It is known also that fires sometimes occur in Algerian 
forests through drops of water suspended to the leaves and 
forming lenses. 

It is now about a quarter of a century since the first submarine 
cable was laid, and the telegraph system may now be said to 
embrace all parts of the world, offering a certain completeness 
as an object of study. In an interesting brochure recently sent 
us, ** Rccherches sur la Loi du Mouvement Telegraphique Inter- 
national,” M. Madsen sets the problem, -—Is there a determinate 
relation between the international telegraphic movement and the 
commercial traffic, and what is the mathematical expression of 
tins relation? He arrives, from a comparison of statistics, at 
a law which may be approximately expressed by the equation, 

T — i \\JV N -f N k + Ay ; in which T denotes the number 

of telegrams between two countries, d the distance between 
their commercial “centres of gravity,” V the value (in pounds 
sterling) of their commerce with each other, N the tonnage of 
the ships sailing between them, A r 1 the tonnage of ships of the 
one country (Z), but sailing between the other L x and other 
countries ; N 2 the tonnage of ships belonging to Z„ but sailing 
between Z and other countries. The law has various applica- 
tions, some of which M. Madsen points out. 

An ingenious new registering thermometer devised by M. 
Herve Mangon, is described in La Nature , A long and fine 
capillary tube bent on itself and containing mercury, is supported 
in an iron frame ; it passes through the stopper of a bell jar and 
terminates with a fine point in a mercury dish placed in one scale 
of a balance ; the other scale contains a vessel of glycerine 
communicating by glass and india-rubber tubing with another 
glycerine vessel on the same level in an adjoining frame. When, 
on rise of temperature, mercury is forced out into the vessel, the 
balance is depressed on one side and an electric contact made, 
affecting an electro-magnet in the registering apparatus, which is 
composed of M. Redicr’s double wheel. work with differential 
train (which we must not stay to describe). When the depression 
referred to has occurred a suspended float in the second glycerine 
vessel descends, and raises the glycerine in the first, increasing 
the weight in that scale. The curve obtained (from a pencil on 
moving paper) is of zigzag form, the wheel-work being in 
constant motion, now to the right, now to the left. 

M. Bertrand having lately made an appeal to possessors of 
letters from Gauss, with a view to publishing the complete 
w orks of the eminent geometer, the grand-daughter of Laplace 
has responded with five interesting tetters. One of them, written 
in 1807, presents Gauss at the outset of his career, deprived of 
his fortune and threatened with extreme measures if he did not 
pay 2,000 francs as a war contribution to the French Army 
occupying Gottingen, In his distress he applies to Laplace, 
thinking his intervention might prove effectual. At the sam e 
time he describes the equally sad position of his colleague 
Harding. Laplace, unable to influence Napoleon, pays the 
2,000 francs, and begs his friend not to disquiet himself further, 
Meanwhile Gauss obtains the sum from Olber, and now he is in a 


position to succour Harding. Two yearn later he paid Laplace 
back the sum he had borrowed. 

An analysis has been lately made by Dr. Alder Wright 
{Chemical Newt) of two samples of wine, “ruby” and “ white,’* 
from the Auldana vineyards, South Australia, with a view to 
determine the proportion of iron as a natural constituent The 
average amount obtained by one method was, in both cases, 
0*00130, by another method 0*00146, the iron being calculated 
as FeO (in the former case it is thought there may have been a 
little loss through incineration, &c.). Two circumstances are 
noted ; first, that contact of the grape-juice with ironwork of any 
kind is studiously avoided In the manufacture ; secondly, that 
the soil of the Auldana vineyard is exceptionally ferruginous, 
and as iron is taken up from the soil by vegetation, this seems a 
probable cause for the occurrence of iron in the finished wine. 
The identical character of the values, too (the wines being of 
different vintages) makes it improbable that the source of the 
iron is outside the grape-juice. 

An interesting experiment with regard to the speed of pigeon 
flight was made the other day. A carrier pigeon having been 
let off in Dover simultaneously with the starting of the express 
for London, reached the latter place twenty minutes in advance 
of the train. This corresponds tc a distance-difference of 
eighteen miles. 

We observe that the recent enlightened decision by the Senate 
of London University with regard to admission of women to 
degrees in medicine meets with a good deal of hostile criticism 
from some of our leading medical contemporaries. We fed sure 
that no Trades* Union spirit will be allowed to prejudice what 
must generally be recognised as a step in the right direction. 

At a meeting of members of the Birmingham Natural His- 
tory and Microscopical Society, held at the Midland Institute on 
July 13, a committee was appointed to make arrangements for 
another marine excursion, somewhat similar to the one made by 
this society in 1873 to Teignmoutb, but this time it is to be to 
Arran and the Western Islands of Scotland. The dredging will 
be carried on in Lam lash and Brodick Bays. At the same time 
excursions will be made on land to Arran and the adjacent 
localities, all of which, we believe, yield a number of rare speci- 
mens, both botanical and geological ; so that the members of 
each section no doubt will find this an enjoyable and an in- 
teresting excursion. It will take place in the first week in 
September. 

A wonderful white aquamarine has been found in Perth- 
shire which, when cut, has produced one of the most brilliant 
gems ever seen. It is said by many competent judges to be 
equal to her Majesty’s celebrated Koh-i-noor, its refraction being 
very great both by day and night. It is of a pure pellucid liquid 
white, and is known as the Scotch Koh-i-noor. Its hardness is 
S o, and specific gravity 276. Mr. Bryce M. Wright, F.R.G.S., 
is Us possessor* 

The additions to the Zoological Society’s Gardens during the 
past week include a Sambur Deer (Cervus aristate/is), a Spotted 
Porcine Deer ( Census minor) from India, presented by H. R. H, 
the Prince of Wales, K.G. ; a Slow Loris (NycHctbus tardigra - 
dm) from Malacca* a Prehensile- tailed Paradoxure (Paradoxurus 
prehensilis ) fro m Burmab, presented by Mr. W. IL Richardson; 
a Leadbeateris Cockatoo (Cacatua leadbeateri) from Australia, 
presented by Mrs. Shcnd ; a Red Howler (Mycetes seniculus) 
from New Granada, four Axis Deer (Cervus axis) from India, 
a Merian’s Opossum (Didetphys dorsigera) from South America, 
deposited ; two Striped Hysenas (Nyccna striata\ bom in the 
Gardens, a Black-necked Swan (Cygnus nigricoltis), hatched in 
the Gardens. 
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THE STALLDALEN METEORITE 1 

the Scandinavian North, so extraordinarily rich in mines and 
quarries, there have been found during the last few years a 
number of new minerals, by which many a mine and even many 
an inconsiderable opening scarce known in its own parish has 
become world-famous in mineralogical literature. Several of 
these finds are of great interest in a systematic aspect— for in- 
stance, the discovery of baryta** a new, exceedingly basic variety 
of felspar containing baryta ; of gt nnotnaliU , the first natural 
silicate of lead which has been discovered ; of ckdmniti, a new 
mineral containing antimonic acid, from the mines of Langban ; 
and of homiliu, a new, beautifully crystallised silicate of boron, 
containing water, from Brevig. Others again give us a highly 
unexpected insight into the nature of the chemical forces which 
are in activity in the interior of the earth — for instance, the Werm* 
land minerals, manganosite, or protoxide of manganese, and 
fiyrokroit* , or hydrated protoxide of manganese, which afford 
evidence of a powerful reducing action. The latter mineral has 
during last year been found at a new locality — the mines of 
Nordraark. 

However important these newly-discovered minerals may be, 
they do not awaken so keen an interest as the stones which from 
time to time fall from the heavens, and afford us specimens of 
the matter to be found in spaces so remote that rays of light 
require thousands of years to reach them. A new and highly 
instructive contribution to our knowledge of meteorites has l>een 
obtained in Sweden through the fall of the meteorite, which 
took place at Stalidalen, near Nya Kopparberg, in Orebru 
Ian, on June 28, 1876, at 11*50 A.M., from a fireball which was 
visible over a large part of middle Sweden. In the neighbour- 
hood of Stockholm the meteor appeared as an indistinctly- 
defined fireball, followed by a long streak of fire. The ball was 
first visible below the zenith in the north-east or north-north-east, 
and went from hence towards the horizon in the west, where it 
generally appeared to fall in the immediate neighbourhood of the 
spectator, sometimes with, sometimes without, the throwing out 
of sparks. In the town of Gefle the fire-red ball, followed by a 
streak of the same colour, was seen moving from north-east to 
south-west. At the neighbouring promontory, Hamas, it was 
first seen of the size of a large star, speedily increasing, however, 
leaving a long streak of fire behind it, and finally disappearing 
without noise, falling, according to the supposition of the spec- 
tator, behind some neighbouring buildings. 

At Malmkoping the meteor appeared to proceed from the 
northern heavens towards the west, leaving behind it a fine white 
streak, which was distinguishable for two minutes. At a height 
of 25° above the horizon it disappeared without falling asunder. 
At Linkbping the nucleus of the meteor was pear-shaped, of 
blinding whiteness, followed by a streak of tire which was 
strongly luminous notwithstanding the clear bright sunshine, and 
about eight times longer than the nucleus. It was first observed 
piCtty high up m the north-east, but afterwards sank to a height 
of io° above the horizon in the west, where it broke up without 
„noi$e into a number of star-sparks. In Skara the meteor, fol- 
lowed by a beautifully luminous streak of fire, appeared to fall 
asunder, throwing out sparks strongly at the same time, after 
having gone from east to west with an apparent diameter of half 
that of the moon. In Hcdemora two fire-balls were seen, one 
close behind the other, falling from the zenith towards the west, 
leaving behind them a light grey streak. A minute after the 
meteor passed from the field of view, a loud explosion was heard, 
which is also mentioned in reports from the town of Falun and 
from Gustafs and Stora Tuna parishes. In Mora no explosion was 
heard, but here the meteor, which left in its path a stream of fire 
of a deep violet colour, was seen to fall asunder in the south-south- 
east, with a strongly luminous fire rain, the fire dtops of which, 
however, were extinguished before they reached the horizon. In 
Karlskoga a fireball of a blinding clear reddish white lustre was 
seen high up in the zenith. Hence it sank towards the north- 
north- west to a height of 30°, and afterwards parted into three or 
four smaller pieces, which speedily went out and resembled the 
stars which fall from a rocket. The meteor left behind it a white 
smoke, which in the calm air remained in the direction of the 
fall about a minute, and afterwards dispersed. In the neighbour* 
hood of Karlstad, the meteor was thought to fall in. the north 
east. It was compared to a falling star rocket. It was very 
bright, with a white nucleus, having fire-red edges, and passing 

* Abstract of an Address by Prof. Nordmkjfttd at the Anniversary of the 

Royal Swedish Academy of Science*. 
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when bursting asunder to a blinding white, the separate pieces 
being clearly visible. Its apparent size was compared to that of 
the full moon, and after its disappearance a white streak re- 
mained for some seconds in the sky. In Hobdl parish in 
D&lsl&nd there was seen in the sky a pointed fire-ball, resem- 
bling in form a soda-water flask, at first pretty high in the 
heavens, afterwards approaching the earth, dividing into two 
pails and disappearing without any detonation after the lapse of 
half a minute. At Lysekil the meteor appeared to fall perpen- 
dicularly in the north-west, and spring asunder without any 
noise some few feet above the surface of the water. According 
to a statement in the newspapers the meteor in question was 
simultaneously seen at Christiania. In Denmark and Finland 
it was not visible. 

From a careful and critical examination of these statements, 
and many others which have been collected, it appears that the 
meteor m question, possibly with the neighbourhood of y 
Cephei as radiation point, proceeded in a somewhat oblique 
direction to the place where the stones fell on the meteor burst- 
ing asunder. If with a point 40 kilometres south of Stalidalen 
as a centre, a circle be described through Christiania, the west- 
ernmost place where the phenomenon was observed, its circum- 
ference intersects Orust in the south, the neighbourhood of 
Stockholm in the east, and Gcfle in the north-east, and includes 
all the places where the meteor was visible. At Stockholm, 
Hedemora, Karlskoga, and Lysekil, the meteor is said to have 
been visible first in the north-east, somewhat below the zenith, 
and if the direction is noted where it disappeared in the neigh - 
I>ourhood of the horizon, this direction in general corresponds 
very well with the direction from the place of observation to 
the place of fail. The meteor thus went under the horizon or 
disappeared in its neighbourhood at Stockholm to west, at 
Gefle to south-west, at Mora to south-south-east, at Lysekil to 
north, at Malmkoping to north-west, and so on. 

The meteor thus reached the end of its short luminous path 
in the region where the fall took place. It became luminous at 
a height which cannot, after making allowance for errors of 
observation, he reckoned at less than 300 to 400 kilometres, but 
was probably greater. At this height the atmosphere, notwith- 
standing its extreme tenuity, is capable by its resistance of 
heating red hot a body moving with cosmic speed, as of 75 
kilometres per second, and if the composition of the atmosphere 
at this height tie the same as at the surface of the earth the 
meteor will meet with sufficient oxygen to maintain a lively com- 
bustion of the combustible matters which enter into the compo- 
sition of the meteor. It appears to me that we have here an 
explanation of the consideiable height iu the atmosphere at 
which meteors first become luminous — an explanation which is 
so much the more probable as we now not only know a number of 
carlxmiferous meteorites, but also by the meteorite fall at Hessle, 
in Upland, have distinct proof that the common meteorites may 
be accompanied, and perhaps are generally accompanied, by an 
easily combustible carboniferous dust. Only through such a 
supposition can we obtain an explanation of the large size of 
these meteors when compared with the stones which fall, as well 
as of their strong illuminating power, which clearly shows that the 
li^ht arises from the glowing of solid masses, and not merely 
from the compressed and heated gases which the meteor has 
collected before it 

'lire statements regarding the size of the Stalidalen meteor are 
very various. The most probable are those which give it a 
diameter of six minutes, which, supposing the distance to be 250 
kilometres, would give the fireball a diameter of 436 metres, or 
nearly 1,500 feet. In comparison with this size the stones that 
have fallen are surprisingly small, which yields a further support 
to the supposition that the main mass of the meteor consisted of 
substances which had already high up in the air been dissipated 
in the form of gas or undergone combustion. In the case of the 
Stalidalen meteor there Is also the exceedingly remarkable cir- 
cumstance that the fireball was not visible in the region where 
the path of the meteor struck the earth and where the meteor- 
ites fell, although this place lay nearly in the centre of the area 
where the meteor was visible as a luminous fireball, and although 
the sky here too was clear and cloudless with the exception of 
the little dark cloud which the meteor collected before 11 in its 
path through the air. It was probably this cloud which pre- 
vented it from being seen in the region which lay in the direction 
of the fall. Although no fireball was seen here, loud detonations 
were heard and some light streaks ol cloud were visible in the 
zenith, from which, according to some, faint flashes of fire 
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resembling lightning were seen darting. Whistling, rumbling, 
and rattling noises were also heard. The sound was thought, 
for the most part, to come from the west or south-west It was 
not heard in Karlskoga, which lies to the south, but far to the 
north and north-west. At Falun it was supposed that a fall of 
rock had taken place in a mine, and at Grandgrufvan, at Lud- 
vika, the sound was heard as of a peal of thunder at a depth of 
sixty metres underground. At other places a dynamite magazine 
was thought to have exploded, or it was taken for a loud clap 
of thunder. 

In the neighbourhood of a workman who was culling trees in 
a wood several branches of a tree were broken off by a stone 
weighing nearly a kilogram, in a way which clearly showed no 
great falling velocity, which was further confirmed by the stone 
making a hole in the ground only a decimetre in depth. Another 
person saw a stone fall close beside him, and immediately took 
it up. It was not at all warm. A girl saw a stone weighing 
two kilograms fall to the ground “so that the earth smoked.' 
Several tell in the Lake Bjorken or were picked up in the neigh- 
bourhood soon after. One weighing 8^ kilograms fell in a rye- 
field. In falling it had gone in two pieces and made an eight- 
inch deep hole in the cultivated soil. The largest stone weighed 
I2£ kilograms. 

The number of the stones that -have been found, however, 
amounts only to eleven, with a total weight of thirty-four kilo- 
grams. They were scattered within an oval two kilometres 
broad, whose larger axis had a length of eight kilometres. The 
largest stone was found in the south-west end of the oval, in a 
meadow surrounded by wood. It is probable that larger stones 
have fallen farther into the wood, and thus escaped observation. 
The stones are of very irregular form, and on their surface are 
full of the depressions peculiar to meteorites. On the surface 
they are, as usual, covered with a blackish fused crust of very 
variable thickness, being so thick on some of the fractured sur- 
faces as to completely conceal the colour and inequalities of the 
main moss, and on other similar surfaces so tlvin that the colour 
and crystalline structure of the main mass may be clearly dis- 
tinguished. Sometimes the crust is completely wanting, so 
that the surface of the stone, with the exception of an 
inconsiderable blackening, resembles a fresh fracture. The 
stones are thus fragments which have been formed at different 
times, and exposed for different periods to the action of the glowing 
envelope. The largest stones are covered in many directions 
with black friction surfaces which are more clearly marked on 
these meteorites than on any 1 know. These too have pro- 
bably been formed in our atmosphere, and show that with the 
great pressure produced by the resistance of the air, cracks have 
been formed in the meteorite along which its different parts 
before springing asunder rubbed against each other during the 
rotation of the irregularly-formed mass, whereby the uneven 
surfaces have been smoother* cd, and coloured black by the heat 
developed during friction, the projecting metallic particles 
flattened, &c. On breaking in pieces the meteorites in question, 
they are found to consist of a coarse breccia like mixture of grey 
and of nearly black portions, little differing from each other in 
chemical composition. It is remarkable that the grey mass when 
heated becomes dark, and thereby in appearance quite like the 
black, which appears to show that some of the breccia-like 
pieces found in the stones had been heated, while this docs not 
appear to have been the case with the other part. Different 
pieces of the Slalldalcn meteorites thus appear to have been 
exposed to the action of very different temperatures before they 
were united into the mass, hard, tough, and difficult to break up, 
which formed the meteorite. 


. s *? n J s , Slalldalcn have been carefully analysti 
r m kindstrom, assistant in the mineralogical departmen 
ot theKiks Museum, who found them to consist of nickel*iron ; 1 
Silicate decomposed by acids, chiefly olivine ; a silicate indecom 
posable by acids, probably bronzitc ; magnetic pyrites, and incon 
*' ' quantities of phosphide of nickel-iron ; of a phosphate 
ana of chloride of iron. The first-named substance, a metallii 
OH , f mtiy P cr , cent - irott and ten per cent nickel, is no 
**own (of terrestrial origin, but distinguishes most meteorites 
whir^v * P°* 8ible separate with certainty the meteorite 
In th* * fallen it Staildalenfrom all other minerals occurrini 
and l J£? Tter ' Thc . two otlwr constituents again, olivim 
comm^ .T.?: are , ^ wanting in our granites, gneisses, ant 
comr^?n„« y / ock *» but * re fonnd commonly entering into thi 
and of .* nu ® beT of rock * which by moat of the geologist 

nlntnni!- ne !2^ St * the present d«y are considered to be o 
p utontc origin, Many circumstances, however, indicate tha 


these rocks, which in remarkably regular layers cover exten- 
sive regions of the earth's surface, often> but not always , consist of 
stratified tuff-like formations which during the enormous duration 
of geological periods have assumed a crystalline structure. The 
resemblance between them and various constituent parts of the 
meteorites is so striking that the question must be seriously and 
impartially discussed whether a part of the plutonic rocks are 
not of cosmic origin. By this I mean that it gradually fell to 
the earth even after its surface formed an abode for animals and 
plants, and that under favourable circumstances it collected so 
as to form proper stratified so-called plutonic rocks, in which, 
through subsequent chemical changes, so great a development 
of heat has sometimes taken place that volcanic and plutonic 
incandescent craters have arisen in the interior of the earth. 

Many observed facts may be quoted in support of this view, 
if it for the present appears very strange on account of the 
great changes it would bring about in the prevailing ideas of the 
history of the formation of the heavenly body which we inhabit 
We have perhaps here the true solution of the many disputed 
questions raised by the discovery of meteoric iron at Ovifak, in 
Greenland, a simple explanation of the abundant occurrence of 
magnesia in certain geological formations, and of many other 
geological phenomena difficult of explanation according to 
theories now prevalent 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — Mr. W. N. Shaw, B.A., Emmanuel College# 
16th Wrangler, 1876, and 1st Class Natural Sciences Tripos 
(Distinguished in Physics), 1876, has been elected to a fellow- 
ship in his College. 

London. — The following have passed the recent examination 
for the degree of Doctor of Science in the branches specified : — 

Branch IV. — Inorganic Chemistry. — J. M. H. Munro, Royal 
College of Science, Dublin. 

Branch VI. — Electricity (treated experimentally). — O. J. 
Lodge, University College. 

Branch VIII.— Physical Optics, Heat, Acoustics (treated 
mathematically).— J. F. Main, Trinity College, Cambridge. 

Branch X. — Comparative Anatomy. — A. M. Marshall, B.A., 
St. John’s, Cambridge, and St. Bartholomew’s Hospital. 

Branch XIV.— Geology.— W. Saise, Royal School of Mines. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, June 1 ^.— Prof. P. Martin Duncan, 
president, in the chair. — Messrs. George Alexander 
Gibson, Henry P. Gurney, John Higson, and Francis Stevenson, 
were elected fellows of the Society, — The following papers were 
read On a hitherto unnoticed circumstance affecting the piling 
up of volcanic cones, by R. Mallet, F.R.S.— The steppes of 
Southern Russia, by Thomas Belt, F.G.S.— The glacial period, 
b y J* F. Campbell, P.G.S. — The action of coast-ice on an 
oscillating area, by Prof. John Milne, F.G.S., of the Imperial 
College of Engineering, Tokio, Japan.— On points of similarity 
between zeolitic and siliceous incrustations of recent formation 
by thermal springs and those observed in amygdaloid and other 
altered volcanic rocks, by Prof. A. Daubree, F.M.G.S.— On 
the cretaceous Dentaliadae, by J. S. Gardner, F. G.S.— On a 
number of new sections around the estuary of the Dee which 
exhibit phenomena having an important bearing on the origin 
of boulder-clay and the sequence of glacial event®, by D, 
Mackintosh, P.G.S. — Discovery of Silurian beds in Teesdule, 
by W. Gunn, F.G.S., and C. T. Clough, F.G.S., of H.M. 
Geological Survey. — On the superficial geology of British 
Columbia, by George Mercer Dawson, F.G.S., Assoc. R.S.M., 
of the Geological Survey of Canada.— The exploration of the 
ossiferous deposit at Windy Knoll, Castleton, Derbyshire, by 
Rooke Pennington, F.G.S., and Prof. W. Boyd Dawkins, 
by Prof. W. Boyd Dawkins, F. R. S. — Description of the fossil 
organic remains from Bendigo, by M. Carl August Zach arise, 
communicated by the president. — Notes on some recent dis- 
coveries of copper ore in Nova Scotia# by Edwin Gilpin, F G.S. 
—Glacial drift in the North-eastern Carpathians, by K. L. Jack, 
F.G.S., and John Horne, F.G.S., of the Geological Survey of 
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Scotland. — On terminal curvature in the south* western counties, 
by W. A. E. Usshcr, F.G.S., of H.M. Geological Survey. — On 
the chronological classification of the granitic rocks of Ireland, 
by G. H. Kinahan, M.R.LA., communicated by Prof. Ramsay, 
F.R. S. — The Cambrian rocks of South-east Ireland, by G. H. 
Ksnahaa, M.R.LA., communicated by Prof. Ramsay, F.R.S. 

Philadelphia 

Academy of Natural Sciences.— -A valuable list of the 
fresh-water fishes of Northern Indiana, by Dr. D. S. Jordan, is 
published in the Proceedings for 1877, with remarks on many 
forms of novelty or interest. This is followed by a critical 
account of the genera of North American fresh-water fishes, by 
Dr. Jordan and Mr. C. H. Gilbert One list gives the whole of 
the genem in the order of their original description, with full 
references. 

Vienna 

Imperial Academy of Sciences, April 19.— Contributions 
to the cosmic theory of meteorites, I. Proof of identical 
meteorite paths, by M. Niessl. Two detonating meteorites, on 
April 10, 1874, in Bohemia, and April 9, 1876, in Hungary, 
had apparently the same point of emergence, and observations 
gave for both a velocity corresponding to a hyperbolic path. — 
On the action of alcoholic caustic potash solution on ether-like 
nitro- bodies, by MM. Hess and Schwab. — On the application of 
the microscope to quantitative determinations, by M. Joastorff. 
— On the history of creation of our planetary system, &c. , by 
M. Sedlitschka. — On some remarkable phenomena in Geissler 
tubes (fourth paper), by MM. Reitlinger and Urbaniuky. 
Seeking the causes and laws of the repulsions and attractions, 
they experimented with various gases rarefied in Wullner 1 s cylin- 
drical tubes (without capillary part), noting simultaneously with 
a multiplier the changes in the induced current. They were ltd 
to the conviction that it is a case of reciprocal action between 
accumulation of static electricity on the approximated conductors 
and current electricity in the tubes, and that the chemical 
character of the gases has a great influence on the apparent pro- 
gress of the phenomenon. 

April 26. — On iron cyanide compounds, by M. Skraup. This 
relates to superferrid-cyanide of potassium. —On a new derivative 
of sulpha-urea, sulphydantoinic acid, by M. Maly. — Theory of 
circular polarisation, by M. V. Lang. — On Phymatocarcinus 
j feeiotus, Reuss, by M. Bittner.— A geological profile from 
Osmanicham-Arcer, on the Sveti Nikola- Balkan, to Ak-l'alanka, 
on the Nisava, by M. Toula. 


uncharged ; which accords with the facts that palladium is weaklv 
magnetic and hydrogen diamagnetic* Graham’s apposite expe- 
neime is thought due to some disturbing cause, probably impurity 
of the acid used in charging the palladium by means of electro- 
lysis ; the least trace of a ferruginous body gives a deposit on 
the palladium, which would explain Graham’s remits, —Photo- 
metric researches on coloured flames, by M. Gouy. If the 
quantity of salt introduced into the flame be doubled, the in- 
crease of brightness of each line is at moat equal to what would 
be produced by doubling the thickness of the flame, and it is 
nearly always inferior.— On a new metal davyum, by M. Kern 
i’??. p V- 1 23 ^;~ 0nthe ‘“Ability of sulphide of manganese, by 
MM. De Clermont and Guiot— On a new general method of 
synthesis of hydrocarbons, acetones, Ac. Third note by MM. 
Friedel and Grafts* — Action of bromine on pyrotartaric acid ; 
second memoir by M, Bourgoin. — On the determination of car- 
bonic acid in blood serum, by M. Fredericq. — Researches on 
bitter almonds, by M. Fortes. Young bitter almonds contain 
amygdaline; they have always a different composition from 
sweet almonds ; the embryo alone contains emuLiue, and it 
appears pretty late ; the amygdaline is localised in the tegu- 
ments of the seed ; its origin is still unknown ; by degrees it 
quits the teguments and penetrates into the cotyledons by the 
radicle, — On the nickel ised iron of Santa C attar ini, by M. 
Lunay. — On some physiological facts observed in Drosera, by 
M, Ziegler. It has been observed that Drosera is sensible 
to the physical action of salts of quinine after excessive in- 
direct animal contact Many other bodies have this property, 
and among them is urea . Like quinine, urea does not cause 
any action in normal dro<*enas, but on being united with certain 
other bodies, it produces contraction {e.g. r granules made of a 
mixture of urea and iron with white wax give contraction ; but 
granules of wax with urea alone, or with iron alone, have no 
effect). — Comparative study of cupric preparations introduced 
into the stomach and the blood, by MM. FelU and Ritter. 
Insoluble albuminate of copper ingested into the stomach in 
considerable quantity has hardly any effect ; soluble albuminate 
causes disorders at least as grave as the ammoniacal sulphate in 
distilled water. Sulphate of copper dissolved in syrupy glycerine 
is much more poisonous than in aqueous glycerine. — Treatment 
of rheumatism, gout, and various nervous states, with salicylic 
add and its derivatives, by M. Stic. It seems beneficial in some 
cases. — On testing for salicylic acid, by M. Marty. — On external 
use of salicylic acid, by M. Grellot — The advantages of 
immediate and early trepanations, by M. Gross. 
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Academy of Sciences, July 9.— M. Peligot in the chair. — 
The following papers were read : — On the alcoholate of cliloral, 
by M. Wurtz. The dehydratation of crystallised oxalate of 
potash occurs in vapour of the alcoholate as easily as in air ; not 
so in vapour of hydrate of chloral (proving that the latter con- 
tains water). — Reply to M. Roudairc’s last note on the Algerian 
inlandsea, by M. Naudin. He insists specially on the erosive 
force the current would have both in its primary state and in 
time of flooding. The troubled water of tne coast, too, would 
enter and deposit much sediment — On electric transmission 
through the ground by means of trees, by M. Du Moncd. Trees 
are all, more or less, conductors, their conductivity depending 
on the quantity of liquids in them. The roots act as electrodes. 
The resistance of a tree, commencing with its leaves, and sup- 
posing contact only with a few of them, varies from 200,000 to 

400.000 kilometres of telegraph wire (in round numbers). That 
of the trunk, at a height of 7 to 8 in. hardly exceeds, in strong 
trees, 3,000 kil. in connection with the ground, and varies from 

2.000 to 7,000 kii between small metallic electrodes- Thus, 
contact of telegraph wires with leaves need not give much anxiety. 
The resistance of ordinary houses being about sixteen to twenty 
times that of trees, the hitter, if not under the former in height, 
may be considered a protection, but as rain usually fallE in 
thunderstorms and diminishes the difference of conductivity 
between trees and house, a protective effect erf trees may only lie 
in their superior height.— Treatment by talphocarbonates of 
vines of Orleans and Saint Jean-le* Blanc, by M» Gueyrand. -On 
the quasi-circular movements of a pointgabject to the attraction 
of > fixed centre, by M. Bouasmesq.— On the diamagnetism of 
condensed hydrogen, by M* Bkmdhrt* 3 ?n|lacUo» charged with 
fafeogen M. Blcmdlot finds to be U*s magnetic than palladium 
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A MANCHESTER UNIVERSITY 

T HE movement of the authorities of Owens College, 
represented in their memorial to the Duke of 
Richmond on Friday last, is certainly one of the 
healthiest important educational advances of recent years. 

It is an outcome of an impatience of pure examination 
and a revived belief in the educative influences of asso- 
ciation of young men with each other and with masters 
of the subjects in which they happen to be interested, 
which have been gradually but surely growing up among 
educationalists. 

Like a few hundreds of other institutions, including 
Oxford, Cambridge, and the Scotch Universities, Owens 
College is affiliated to the University of London. Twenty 
years ago this meant that only students of these institu- 
tions could present themselves for London degrees. But 
their members multiplied-and every weaker member 
added to the list of affiliated colleges supplied a new 
reason for still farther widening the bounds of the Uni- 
versity. It was natural that in time the outsiders educated 
at home, with private tutors, or in unrecognised and un- 
affiliated institutions should knock at the doors of the 
university and demand admission. After they did, it was 
found in the end impossible to refuse them. Since that 
date the University examines everybody, wherever he has | 
been educated, and its influence is to assimilate what 
one may call organised institutions of individuality and 
character to the unorganised or semi-organised types of 
the crammeris school or the private student of cram books. 
For the school or the private student it has been and 
still is of the utmost value. For higher colleges it is 
a great centralisation, objectionable only because it is 
not complete, not having really swallowed up the Scotch 
and Irish universities as well as Oxford and Cambridge. 
Mr. Lowe's ideal doubtless is that the most intelligent, 
impartial, perhaps bloodless of examiners, selected from 
aU the world, should prescribe the subjects of examina- 
tion, and should thereby dictate from the standpoint of the 
highest human omniscience, the courses of all teaching 
institutions, and should, like Minos, ^Eacus, and Rliada- 
manthus, decide in final award the character and place in 
the universe alike of teacher and of taught. This ideal 
has been realised in the Chinese empire, and many 
excellent arguments can be stated in its favour. It is 
inadequately realised in this country, because all incor- 
porated universities have been left practically outside of 
the scheme. Owens College is the first of the non-incor- 
porated actual or possible universities which asks also to 
be released. 

It is possible to offer the petitioners something they do 
not seek. Owens and other residence colleges object to 
be controlled by a mere examining board, But there are 
Universities like Oxford and Cambridge which are not mere 
examining: boards, which have resident students, where 
w frequent and living contact with the 
students, from whom, indeed, they are often removed 
only by a few additional years. Five yeara beforv&c 
men who preside over the triposes may have them 
Vo u xvn-W* 404 


selves sat for examination. Might not Oxford or Cam- 
bridge supply a less narrow and technical examination 
than London? Could these universities not affiliate 
Owens College to themselves in some more living bond 
than has now become possible elsewhere ? 

There is an excellent and all but final answer. 
Oxford was asked to do it for King's College, London, 
and after mature deliberation it deliberately declined. 
Probably it could not see its way to work out this 
more living association. There is one kind practicable 
— such as Oxford and Cambridge practise between them- 
selves. A man may count a certain number of terms at 
Cambridge for his degree at Oxford, just as he may 
count so many sessions at Edinburgh for his degree at 
Glasgow. There is another kind conceivable. The 
teachers of both places may be associated with each 
other, with or without outside examiners, for the exami- 
nation of the students of both, and the programmes of 
examination, and to some extent of teaching, may thus 
be settled in common. Oxford was not willing to asso- 
ciate itself with King's College in either of these ways, 
and there is no reason to believe that it would care so 
to associate itself with Owens College or any other insti- 
tution. Such an association would imply an equality 
which the older universities can scarcely be asked to 
admit ; and the second mode of association would 
institute a sort of outside interference with them which 
they would never allow. The simplest and most 
satisfactory university is self-contained, teaching and 
examining its own men under the stimulus of rivalry 
and public criticism, and with the help, perhaps, of 
outside examiners. Oxford and Cambridge see no 
reason why they should descend from their own secure 
and satisfactory position and tempt the dangers of con- 
federation. 

It remains to ask what good it can and what harm it 
might do to grant the prayer of the petitioners. The 
first question need scarcely be answered. It is an 
obvious advantage to every district to have a great centre 
of high thinking and noble living planted in its midst. 
But there is an equally obvious disadvantage in the 
undue multiplication of universities. There may be 
serious objections, as Prof. Huxley puts it, to any official 
system of branding our young herrings with B.A. or 
M.A. But so long as we keep to the system of branding 
we ought not to be too free with our brands. There ought 
not to be too many, and there are a good many in the 
United Kingdom with no means of telling which is a good 
brand and which is a bad one. There is no doubt that, 
as far as it goes, the objection is sound, and that we 
ought not to have too many degree-granting bodies. 
The question is whether we have — whether the precise 
limit at which we ought to stop has been readied — 
whether the new claimant is not as fully entitled as some 
of the old-established institutions to an independent 
status and existence. In England wc have very few 
branding bodies, and every guarantee is offered by the 
Manchester authorities that their brand will be of the 
very first quality. They propose to have outside asses- 
sors to help them to see to it ; the one thing they ask is 
that having the responsibility of teaching they shall have 
an equal share in directing the e x a m i n a ti ons. It seems a 
reasonable and modest request 

o 
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77 /A' KINETIC THEORY OF GASES 
A Treatise on the Kinetic Theory of Gases . By Henry 
William Watson, M.A., formerly Fellow of Trinity 
College, Cambridge. (Oxford : Clarendon Press, 1876.) 

T HIS book does not profess to treat of all that has 
been written about the kinetic theory of gases. It 
discusses the ultimate average condition of a material 
system, consisting of a very great number of parts in 
motion within a confined space, and it follows for the 
most part the methods of investigation given by 
Boltzmann. The discussion is arranged in the form of 
thirteen propositions, in which the different cases are 
considered in the order of their complexity. In the 
earlier propositions the moving bodies are supposed to 
be rigid-elastic spheres acting on each other only by 
impact, afterwards external forces are introduced, and 
finally the bodies are supposed to be material systems, the 
parts of which are held together by any system of forces 
consistent with the principle of the conservation of energy. 

The ultimate average condition of such a system is 
investigated in a very satisfactory manner in this book. 
No part of mathematical science requires more careful 
handling than that which treats of probabilities and 
averages. Mathematicians, whose competence to deal 
with other questions is undoubted, have fallen into errors 
in treating of probabilities, and even the validity of certain 
methods of proof is still apparently an open question. 

Besides this, some of the consequences to which these 
theorems lead us are so startling that we are not , 
prepared to admit them without an unanswerable proof, 
and of the investigations already given, some are so short 
and incomplete, and others so long and roundabout, that 
it requires no ordinary exercise both of penetration and of 
patience to find out whether they are proofs at all. Mr. 
Watson has conferred a great benefit on the students 0/ 
the kinetic theory by placing before them in a series of 
distinct propositions, none of them too long for the mind 
to grasp, all the necessary steps leading to the result, and 
none of the superfluous evolutions in which the mental 
energy of the student is so often dissipated. The book, 
os we have said before, is confined to the investigation of 
the ultimate average condition of the system, and does 
not discuss the processes of diffusion by which that 
ultimate condition is attained, such as the inter-diffusion f 
of gases, the diffusion of momentum by viscosity, and the 
diffusion of energy by thermal conduction. These have 
been recently treated in a larger work, 1 to which we may 
have occasion to refer. 

There are two very different methods of defining and 
investigating the state of a complex material system. 
According to the strict dynamical method the particles of 
the system are defined in any sufficient manner, as, for 
instance, by their co-ordinates at a given epoch, and the 
position of any particle at any other time is then defined 
by its co-ordinates, expressed as functions of the time, 
the form of these functions being different from particle 
to particle, and not necessarily continuous in passing from 
one particle to another which was contiguous to it in the 
initial configuration. 


The application of this method to systems consisting 
of large numbers of bodies is out of the question. We 
j therefore make use of another method which we may call 
j the statistical method, on account of its analogy with the 
i methods employed in dealing with the fluctuations of a 
large population. 

We divide the bodies of the ‘system into groups accord- 
ing to their position, their velocity, or any other property 
belonging to them, and we fix our attention not on the 
bodies themselves, but on the number belonging at any 
instant to one particular group. This number is, of 
course, subject to change on account of bodies entering 
or leaving the group, and we have therefore to study the 
conditions under which bodies enter or leave the group, 
and in so doing we must follow the course of the bodies 
according to the dynamical method. But as soon as the 
process is over, when the body has fairly entered the 
group or left it, we withdraw our attention from the body, 
and if it should come before us again we treat it as a new 
body, just as the turnstile at an exhibition counts the 
visitors who enter without respect to what they have 
done or are going to do, or whether they have passed 
through the turnstile before. 

The first mode of grouping the bodies of the system is 
to class those together which, at a given time, are in a 
given region of space. This is called grouping according 
to configuration, and what we learn from it is the distri- 
bution of the positions or co-ordinates of the bodies in 
space, 

The second mode of grouping is that according to 
velocity. The best way to understand this is to suppose 
a diagram of velocities constructed by drawing from a 
given point as origin a system of vectors representing in 
direction and magnitude the velocities of the different 
bodies. Toe extremities of these vectors arc called the 
velocity-points of the bodies to which they correspond, 
and by grouping the bodies according to the regions 
of the diagram in which their velocity-points lie, we 
learn from the numbers in the groups the distribution of 
velocities among the bodies. 

In like manner we may form groups defined in any 
other way, as, for instance, those pairs of bodies whose 
distance from one another lies between given limits, and 
by confining within sufficiently narrow limits the values 
of all the properties of the bodies which form the group, 
we may consider all the bodies belonging to the group as 
practically in the same state. Whether at a given instant 
any body actually belongs to the group is, of course, 
another question. 

The object of study in the statistical method is the 
probable number of bodies in each group. We may get 
rid of the idea of probability by supposing the system to 
continue under the same conditions for a very long time. 
During this time many bodies will enter the group, stay 
in it for a certain time, and then leave it# If we add 
together the times of residence within the group of all 
these bodies, and divide the sum by the whole time of 
observation, we obtain a numerical quantity which we 


According to this method our analysis enables us to 
trace every particle throughout its whole course, and there- 
fore we can apply the laws of motion in all their strictness. 


* * * Die kmetiudie Tbeorie <kr Gam in demeotarer X>am«huag, mi 

v , 00 0akMr w«i! ? d* 

FtytUc dtr Umrtrot&t Bredau. (Breslau, 1877,) 


may call the average number of bodies in the group. The 
longer the time of observation, the nearer does this 
number approach to what we have called the probable 
number of bodies in the group. 

The average number of bodies in a group depends on 
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Ube limits which define the group, being, of course, greater 
when these limits are wide than when they are narrow. But 
it also depends on the character of the group, that is to , 
say, the particular set of mean values of the conditions 
which entitle a body to be ranked in the group. 

It appears from the investigation that if <f> be any 
property of a body, such that if fa and fa are its values 
or two bodies before an encounter, and fa and fa its 
values after the encounter, and if under all circumstances 
fa + fa ** $1 + fa) and if the number ;of bodies in each 

-~h + 

group varies as e , then the distribution of the bodies 
in the groups will not be altered by the encounters 
between the bodies. 

Now if we make </* equal to the sum of the kinetic and 
the potential energy of each body, the quantity fa + fa is 
not altered, either by an encounter between the two 

bodies or by external forces acting on them ; so that a 

~ h* 

distribution according to the values of the function c 
will satisfy the condition of permanence. 

The most general case is that given in the seventh pro- 
position. The bodies are no longer supposed to be 
smooth rigid-elastic spheres, but molecules, that is to 
say, material systems consisting of any number of parts 
acting on each other with forces of any kind consistent 
with the principle of the conservation of energy. The 
molecules of any one kind are supposed, to have m 
degrees of freedom, this number being, in general, dif- 
ferent in different kinds. 

It is also assumed in the enunciation that all the forces 
in the system are either forces tending to fixed centres 
and functions of the distances from these centres, or else 
forces acting between the parts of the same molecule, 
thus excluding forces acting between one molecule and 
another except during the encounter of two molecules. 
This restriction, however, does not appear necessary, and 
indeed it is easy to remove it. 

For the result of the proposition is to prove that if we 
define the group (A) of molecules as consisting of those 
whose generalised co-ordinates (q) are between certain 
limits (q and q + dq\ and whose generalised momenta 
{p) are between certain other limits (p and p + dp)> then 
the average number of molecules in the group is— 

-*U + T) 

Ac , 1 

where A is a constant which is the same for all groups 
of molecules cf the same kind, but is different for dif- 
erent kinds of motecules in the same mixture, but h is 
the same for all kinds of molecules. * is the poten- 
tial energy, and T the kinetic energy of a molecule when 
in the state (A), and dp, . . . dp M are the differentials of 
the components of momentum, and dq x . . . dq n the dif- 
ferentials of the co-ordinates. The continued product 
of these differentials specifies the extent of the group. 

By integrating this expression with respect to any one 
of the variables, we may ascertain the average number 
of molecules in a larger group, in which that variable 
does not form a ground of subdivision. For instance, if 
we integrate with respect to all the co-ordinates, we 
arrive at a group consisting of all the molecules whose 
momenta are between certain limits, or by integrating 
with respect to the momenta we form a group of mole- 
cules whose configuration lies within certain limits. 


In this way we obtain two very important results :~~ 

1. The average kinetic energy of a molecule is 

2 ft 

where m is the number of degrees of freedom of the 
molecule. This is independent of the position of 
the molecule. 

2. The average number of molecules whose configura- 
tion lies between certain limits is- 

— /* X 

Ae dq x ...dq n , 

where x is the potential energy of the molecule, arising 
from forces either internal to the molecule or tending to 
fixed centres, but (according to Mr. Watson) excluding 
intermolecular forces. 

But as our definition of a molecule is of the most 
general kind, nothing is easier than to take into account 
any intermolecular forces by simply including within 
our u molecule ” all those molecules between which 
intermolecular forces are exerted. 

For instance, there is nothing to prevent us from defin- 
ing as a molecule a material system consisting of one 
atom in Sirius, another in Arctums, and a third in Alde- 
baran. If the universe is supposed to have attained that 
condition of thermal equilibrium to which alone these 
propositions apply, the average kinetic energy of each of 

these atoms will be — 3 - because each has three degrees 
2 //, 

of freedom. 

That of the system of three atoms will be the sum of 


the kinetic energies of the three atoms, namely, ^ 

Wc might obtain the same result from the consideration 
that this system has nine degrees of freedom. 


The centre of mass of the three atoms is a mathe- 


matical point at an immense distance from any of 
them. It has, of course, three degrees of freedom, 
and the kinetic energy of a material particle whose mass 
is the sum of the masses of the atoms and which moves 


as the centre of mass does is i 

2//. 

The value of the kinetic energy of the centre of mass 
will be the same for any system of atoms provided that 
every atom of the system is liable to encounters with 
atoms not belonging to the system. Of course if we take 
into our “ molecule * all the atoms of a material system 
unconnected with any other system, its centre of mass 
will not be agitated at all by the mutual actions of the 
atoms during their encounters. 

And here we must notice a point to which Mr. Watson 
has adverted only in a note at the foot of p. 20 — the 
definition of the motion of the medium as distmguished 
from the motion of agitation of the molecules. For this 
is connected with the weak point of the demonstration 
and shows us the way to strengthen it. 

The weak point of the demonstration is the tacit assump- 
tion that the sum of the potential and kinetic' energies of a 
pair of molecules is the only function which does not 
change during their encounter. For there are other 
quantities which are not altered by the mutual action of 
two bodies such as their masses themselves, the sum of 
their momenta resolved in any given direction, and their 
angular momenta about any fixed axis. 

Hence if instead of 7 * » $ M (w 8 + w*) we write 

in the expression for the distribution of velocities— 
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C ** T — M Wu -f Vv 4- Ww -f p (wy -vs) +g (u* - 
rwr) 4* r (w* - uy) + C M t 

the distribution of velocities will still be a permanent one. 
In this expression the quantities U y V $ IK, p f q } r> may 
have any values provided they are the same for the 
whole system of bodies, but C may be different for 
different bodies, because it is multiplied by the mass 
of the body, which is invariable. But we arrive at the 
same expression by substituting in T for u, v f and w the 
quantities- 

u ~ U+gs - ry 
v — V + rx - ps 
w - IV -f py - qx, 

or, in other words, by substituting for the absolute velo- 
cities of the bodies their velocities relative to a system of 
axes moving in the most general manner possible ; that 
is to say, the components of velocity of the origin being 
U y K, Wy and the components of the velocity of rotation 
being p, g t r, and at the same adding to Tthe quantity 
} M { (gz ~ vyp + (rx - pzf -f (py - qr )* } - C f , 
which depends on the co-ordinates only and not on the 
velocity of the body. 

We now see that the most general case of permanent 
distribution is when the system of bodies is contained in 
a vessel of invariable form which moves with constant 
velocity along a screw, that is to say, in which one point 
is moving along a straight line with constant velocity, 
while the vessel rotates about an axis passing through | 
this point with constant angular velocity. 

When there is rotation, we must subtract from the 
potential energy a term depending on the co-ordinates, 
which shows that the rotation produces an effect similar 
to that of a centrifugal force at right angles to the axis 
of rotation, 

Returning to the general expression for the number of 
molecules in a group, we may make it yield us informa- 
tion of other kinds. Thus, if we wish to know the density 
of a particular gas at any given point in the mixture, we 
have only to make the limits of the group those of an 
element of volume, and we find the density proportional to 

— k % 

e , where x is that part of the energy of a single 
molecule which is due to external forces, such as gravity. 

In the case of gravity, x is equal to mg z y where m is the 
mass of a molecule,^ the intensity of gravity, and z the 
height. This leads to the ordinary expression for the 
density of a gas of uniform temperature in a vertical 
column, and it shows that in the ultimate distribution of 
a mixture of gases the density of each gas diminishes 
with the height according to its own law, that is to say that 
of the heaviest gases diminishes most rapidly, so that the 
proportion of the heavier gases diminishes with the height. 
This law of the distribution of gases was asserted by 
Dalton as a consequence of his theory of gases, and 
numerous experiments have been made on air collected 
at different heights in the atmosphere in order to 
detect a difference in their composition, but we cannot 
say that such a difference has as yet been satisfactorily 
established* 

The atmosphere, in fact, is eminently unfitted for 
testing the theory of the ultimate state of a mixture in 
equilibrium, for the inequalities of temperature in so large 
a body of gas produce powerful currents which continu- 
ally carry masses of the mixture from one stratum into 


another. This tends to produce a uniformity of com- 
position and a variation of temperature which are both of 
them contrary to our theory of the condition of equilibrium, 
and which seem to favour certain other; theories. 

Nor is the case much improved if, instead of the open 
atmosphere, we substitute a mixture of gases contained in 
a vertical tube. For in order to obtain a difference of 
composition at the top and bottom of the tube large 
enough for experimental verification, the tube must be 
at least 100 metres high, and it would take more than a 
year for the contents of such a tube to approximate by 
one half to their final distribution. In the mean time the 
slightest difference of temperature in the sides of the tube 
would produce currents which would tend to equalise the 
composition of the mixture. To verify the other result of 
our theory— the uniformity of temperature in the ultimate 
j state of a vertical column — would be attended with still 
I greater difficulties. 

But it would be quite within the powers of experimental 
methods to verify the law of distribution of a mixture of 
gases in a rotating vessel. Let two bulbs be connected 
by a wide tube, say 10 cm. long, and let them be filled 
with equal volumes of hydrogen and carbonic acid, well 
mixed together. Let this apparatus be placed on a 
whirling machine, so that one bulb shall be close to the 
axis, while the other is moving at the rate of fifty metres 
per second. The same degree of approximation to the 
final state, which would take years in the long tube, will 
be effected in minutes in this small apparatus, and the 
proportion of carbonic acid to hydrogen will be about , ^ 
greater in the bulb furthest from the axis. 

The clear demonstration of this proposition given by 
Mr. Watson is of great scientific value, for almost every 
one of those who have attacked the question with 
insufficient methods of investigation have come to the 
conclusion that the temperature would diminish in a 
vertical column as the height increases ; and those who 
regard gaseous diffusion from a chemical rather than 
a dynamical point of view would probably expect the 
composition to be uniform at all heights. 

But the profound scientific value of this proposition 
becomes more manifest when we make use of it in 
establishing the definition of temperature and the law of 
volumes of gases. 

In Prop. II. of this book, which corresponds to the 
original form of the theorem, as I gave it in the 
Philosophical Magazine , January, i860, two sets of 
spheres are completely mixed up together in the same 
vessel, and it is proved that the average kinetic energy of 
a sphere is the same for either set. We may then assert, 
as I did, that the two gases are at the same temperature 
because they are thoroughly mixed together. But this 
assertion has no scientific meaning, because we cannot 
test its truth by putting a thermometer first into the one 
gas and then into the other. 

But if we now call to our aid a system of forces acting 
on the molecules and tending to fixed centres, we may 
obtain a result capable of experimental verification ; for 
though we are not acquainted with natural forces acting 
exclusively on one kind of gas, we can calculate the 
effects of such forces. 

Let us assume, then, that the forces arc such that the 
potential energy of a sphere of the set N is much greater 
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in one part of a vessel, which we shall call B t than when 
it is in the part A , these two parts being separated by a 
stratum, C, within which the potential varies continuously. 
The medium consisting of the spheres N will be dense in 
A, it will become rarer in the stratum C, and there will 
be hardly any of these spheres in B, 

Now let the potential energy of a sphere of the set N r 
be much greater when it is in A than when it is in B , and 
let it vary continuously from the one value to the other in 
the stratum C. Then the spheres of this set will be 
thickly scattered in B t will thin out in the stratum C, and 
will be very rare in A . 

The two sets of spheres are thus kept in great measure 
separate in A and B, while free to exchange their kinetic 
energy by collisions within the stratum C. 

Now by definition, the temperatures of two bodies are 
equal if, when the two bodies are placed in contact, their 
thermal state remains the same. We cannot apply this 
definition to the two sets of spheres in Prop. II., for they 
were inextricably mixed up together, but we have now 
got them almost completely separated from each other 
into two distinct regions. Ti.cy are therefore practically 
distinct bodies, and we can test their temperatures 
separately. 

Hence the statement, that the temperatures of two gases 
are equal when the kinetic energy of the centre of mass 
of a molecule is the same in each, is true, not only of gases 
mixed together, but of two pure gases in different parts 
of the same vessel. 

If we assume that a powerful external force acts on 
each molecule tending to a fixed centre belonging to that 
molecule, each molecule will always remain very near its 
own fixed centre of force, and the assemblage of molecules 
will behave like a solid body. But forces of this kind are 
included among those considered in Prop. IV,, so that 
the relation between temperature and the kinetic energy 
of the centre of mass of a single molecule must be extended 
even to solids. 

Returning once more to the general expression for the 
average number of molecules in a group, we may make it 
yield us information with respect to the average number 
of sets of molecules which, at a given instant, are in a 
given configuration with respect to each other. 

For instance, if two molecules act on each other, and if 
X is the potential energy due to this action corresponding 
to a distance r, then Ihc number of pairs of molecules 
whose distance is between r and r -j- dr will be propor- 
tional to " h *. In the case of attraction, \ is negative, 
so that there will be a greater number of pairs of mole- 
cules within these limits of distance than there would 
have been if they did not attract each other. In the case 
of repulsion, x is positive, so that the repulsion diminishes 
the number of pairs within the distance of repulsion. If 
the potential enei gy of a pair of molecules rapidly increases 
to an enormous value when the distance between their 
centres becomes less than a given quantity, the number 
of pairs which are within the given distance will be 
practically rero, and the molecules will behave like 
smooth rigid- elastic spheres. 

By making the molecule * include three or more 
molecules, and making x the potential energy of this 
system, we may extend the theorem to the simultaneous 
encounter of three or more molecules, so that these cases, 


which were formally excluded in the earlier propositions, 
do not in any way interfere with the absolute generality 
of the final result. 

The clear way in which Mr. Watson has demonstrated 
these propositions leaves us no escape from the terrible 
generality of his results. Some of these, no doubt, are 
very satisfactory to us in our present state of opinion 
about the constitution of bodies, but there are others 
which are likely to startle us out of our complacency, and 
perhaps ultimately to drive us out of aU the hypotheses in 
which we have hitherto found refuge into that state of 
thoroughly conscious ignorance which is the prelude to 
every real advance in knowledge. 

If we know from observation either the specific heat of 
a gas at constant pressure, or the ratio of its specific heats 
at comtant pressure and at constant volume, we can 
determine the ratio of the rate of increase of its total 
energy to the rate of increase of the energy of agitation of 
the centres of its molecules. Now if the molecule has m 
degrees of freedom, its total kinetic energy is to the 
energy of agitation of its centre of mass as m to 3. It 
is probable that the internal potential energy of the 
molecule increases as the temperature rises, and this 
would make the ratio of the whole energy to that of 
agitation of centres greater than that of m to 3, so that 
if we know this ratio by experiment, we can assert that m 
cannot exceed a certain value. 

For chlorine, ammonia, and sulphuretted hydrogen, m 
cannot exceed 6 ; for hydrogen, oxygen, nitrogen, air, 
carbonic oxide, nitrous oxide, and hydrochloric acid, it 
cannot exceed 5, and for mercury gas, according to the 
experiments of Kundt and Warburg, it cannot exceed 3. 

Now Boltzmann has pointed out in a paper: u Ober 
die Naturder Gasmoleciile n (Vienna Acad., December 
14, 1876), that if the molecules were rigid- elastic bodies of 
any form, m would be 6, that if they were smooth figures 
of revolution, the velocity of rotation about the axis oF 
figure would not be affected by the collisions, so that m 
would be 5, and that if they were smooth spheres, the 
three component velocities of rotation would each of 
them be independent of collisions, so that m would be 
reduced to 3, and these values are in striking agreement 
with the phenomena of the three groups of gases. 

But before we accept this somewhat promising hypo- 
thesis, let us try to construct a rigid-elastic body. It will 
not do to take a body formed of continuous matter 
endowed with elastic properties, and to increase the 
coefficients of elasticity without limit till the body 
becomes practically rigid. For such a body, though 
apparently rigid, is in reality capable of internal vibra- 
tions, and these of an infinite variety of types, so that 
the body has an infinite number of degrees of freedom. 

The same objection applies to all atoms constructed of 
continuous, non-rigid matter, such as the vortex-atoms of 
Thomson. Such atoms would soon convert all their 
energy of agitation into internal energy, and the specific 
heat of a substance composed of them would be infinite. 

A truly rigid-elastic body is one whose encounters with 
similar bodies take place as if both were elastic, but 
which is not capable of being set into a state of internal 
vibration. We must take a perfectly rigid body and 
endow it with the power of repelling all other bodies, 
but only when they come within a very short distance 
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from its surface^ but then so strongly that under no 
circumstances whatever can any body come into actual 
contact with it 

This appears to be the only constitution we can 
imagine for a rigid-elastic body. And now that we have 
got it, the best thing we can do is to get rid of the rigid 
nucleus altogether, and substitute for it an atom of 
Boscovich — a mathematical point endowed with mass 
and with powers of acting at a distance on other atoms. 

But Boltzmann's molecules are not absolutely rigid. 
He admits that they vibrate after collisions, and that their 
vibrations are of several different types, as the spectroscope 
tells us. But still he tries to make us believe that these 
vibrations are of small importance as regards the principal 
part of the motion of the molecules. He compares them 
to billiard balls, which, when they strike each other, 
vibrate for a short time, but soon give up the energy of 
their vibration to the air, which carries far and wide the 
sound of the click of the ball?. 

In like manner, the light emitted by the molecules 
shows that their internal vibrations after each collision 
are quickly given up to the luminiferous ether. 

If we were to suppose that at ordinary temperatures 
the collisions are not severe enough to produce any 
internal vibrations, and that these occur only at tempera- 
tures like that of the electric spark, at which we cannot 
make measurements of specific heat, we might, perhaps, 
reconcile the spectroscopic results with what we know 
about specific heat. 

But the fixed position of the bright lines of a gas 
shows that the vibrations are isochronous, and therefore 
that the forces which they call into play vary directly as 
the relative displacements, and if this be the character 
of the forces, all impacts, however slight, will produce 
vibrations. 

Besides this, even at ordinary temperatures, in certain 
gases, such as iodine gas and nitrous acid, absorption 
bands exist, which indicate that the molecules are set 
into internal vibration by the incident light. 

The molecules, therefore, are capable, as Boltzmann 
points out, of exchanging energy with the ether. 

But we cannot force the ether into the service of our 
theory so as to take from the molecules their energy of 
internal vibration and give it back to them as energy of 
translation. It cannot in any way interfere with the 
ratio between these two kinds of energy which Boltzmann 
himself has established. All it can do is to take up its 
own due proportion of energy according to the number 
of its degrees of freedom. 

We leave it to the authors of the “ Unseen Universe ” 
to follow out the consequences of this statement. 

J. Clerk Maxwell 


OUR BOOK SHELF 

Report on the Progress and Condition of the Royal Cardens 
at Kew during the Year 1876. (Clowes and Sons.) 

Sir Joseph Hooker's annual report on the Royal 
Gardens, Kew, for 1876, has just been issued. It is a 
pamphlet of some thirty-three pages, and is a consider- 
able improvement on the reports of former years. It 
deals most fully with new plants of economic interest, 
whether such have been actually received or sent from the 
Royal Gardens, or have formed the subject of correapon- 
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dence with foreign or colonial governments. It is 
eminently satisfactory to [know that such useful plants as 
the Para rubber {Hevea brasilimsts ), the ipecacuanha 
( Cephcelis ipecacuanha), the Liberian coffee {Coffea 
liberied ), and others, have been most successfully 
introduced into India and other countries, through the 
instrumentality of Kew. Of the 70,000 seeds of the 
Hevea received at Kew about the middle of June last- 
year, all of which we are told were at once sown, and 
though closely packed together, covered a space of over 
300 square feet so soon as August 12th following, upwards 
of 1,900 living plants, raised from these seeds, were 
transmitted to Ceylon in thirty-eight Wardian cases, 90 
per cent, of the whole consignment reaching Dr. Thwaites 
in excellent condition. So rapid was the germination of 
these seeds at Kew that some had actually started into 
growth on the fourth day alter sowing, and many in a 
few days reached a height of eighteen inches. It has 
been arranged that these young plants shall “ be nursed and 
established in Ceylon for subsequent transmission through 
the Indian Gardens to Assam, Burma, and other hot damp 
provinces of India proper.” Besides those sent to India, 
smaller quantities of plants have also been despatched to 
the west coast of Africa, Burma. Dominica, Jamaica, Java, 
Queensland, Singapore, and Trinidad. With regard to 
ipecacuanha, though Dr. King reports that he fears it can- 
not be grown so far north in India as Bengal, it is neverthe- 
less in some situations capable of rapid and extensive culti- 
vation, and the roots grown in India have been proved to 
be quite as efficacious in a medicinal point of view as those 
from the best districts of South America. In the matter 
of Liberian coffee, the wide and general extension of this 
new kind in coffee- growing countries bids fair, in many 
parts, to entirely supersede the old and better known 
Coffea arabica . Sir Joseph Hooker reports the receipt of 
numerous favourable notices of the plant, and quotes 
“ two from opposite sides of the world,” namely Ceylon 
and Dominica. With reference to diseases affecting 
coffee plants — which it is hoped the more sturdy habit of 
the Liberian kind will help it in some measure to resist— a 
very exhaustive notice is furnished, which is not only of 
much interest in a scientific point of view, but cannot fail 
to be valuable to coffee-planters themselves. It will, 
moreover, no doubt be the means of causing more careful 
observations to be made by residents on coffee estates or 
in coffee-growing countries into the nature and habits of 
diseases which are still more or less obscure. 

Considerable additions are reported to the Museums and 
Herbarium, the new building for the accommodation of 
the latter collection being now in a very advanced state. 
The new Laboratory, which has been erected at the 
expense of T. J. Phillips Joddrell, Esq., is reported as 
having been completed during the year, and though not 
fully provided with the necessary equipment at the time 
the report was written, has been already, as our readers 
are aware, used by Dr. Tyndall in several of his recent 
experiments and researches. 

Two new features of the report which we have not 
already mentioned arc— first, the introduction of plates, 
one being a figure of the new Liberian coffee plant, and 
the other a view and ground-plan of the Laboratory ; 
and second, the publication of the report, at a charge of 
sixpence, by Messrs. Clowes and Sons. 

Natural History Transactions of Northumberland and 

Durham , vol. v., part 3. (Williams and Norgale, 

1877.) 

This part is by k no means the least valuable of these 
transactions ; on the contrary, it will rank high, owing to 
the contributions of Dr. Emweton and Mr. Atthey on 
tbe structure of the Labyrmthodonts, and the eight excel- 
lent plates by which their papers are illustrated. The 
illustrations of Loxomma and Antbracosaunis are as 
complete and instructive as any that_ have yet been pub- 
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lished of British Labyrinthodonts. The authors, how- 
ever, do not recognise the articular surfaces on the 
exoccipitals of Loxomma as the two condyles ; and they 
speak of a concave articular surface as taking the place 
of a condyle or condyles on the basioccipital bone. The 
condyles in aU Amphibia are produced by the exoccipital 
bones, and sudh a character is not a special evidence of 
the affinity of Loxomma with fishes. The number also 
contains several interesting papers on local natural his- 
tory and antiquities, and the address of the president, 
the Rev, G. Rowe Hall. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents , Neither can he undertake to return , 
or to correspond with the writers of rejected manusaipts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munications containing interesting and novel facts.] 

The “ Inflexible ” 

My attention has been called to an article on the Inflexible , in 
Nature (vol. xvi., p. 201), and I shall be much obliged by 
your inserting a few remarks, which I shall make as short as 
possible. On the general subject of the article I do not propose, 
nor would it be proper for me, to say a word. X am concerned 
only with the concluding remarks of the writer on a letter of 
mine to the limes. Nothing has appeared to me more astonish- 
mg than the use, or rather abuse, which is occasionally made of 
the report of Lord Dufferin’s committee on ships* designs. If 
their authority can be claimed for any statement, I see on all 
sides a readiness to claim it. Should anything they have said 
militate against a favourite view, their authority is depreciated, 
and a comparison is sometimes invidiously drawn between the 
supposed opinion of the majority and that of an intelligent 
minority. Now if I be included with the unintelligent majority, 
I am quite content to find myself in such good company ; but 
if, on the contrary, I am included in the minority, I utterly 
and absolutely refuse a compliment at the expense of my 
distinguished colleagues, with whom X shall always esteem 
it no small honour to have served. In fact I am not aware of 
any scientific point on which that committee was not unanimous. 
The writer of the article in question in common with many 
others, seems to have entirely mistaken the position of that 
committee. He seems to think their duty was to make their 
report a treatise on Naval Architecture. The absurdity of such 
a notion is apparent on the face of it. In fact they were required 
to give an opinion on certain designs of ships submitted to them 
as to their being in accordance with the latest developments of 
the theory of naval architecture. It was no part of their duty 
to descant on the principles which were successfully applied in 
such designs ; but undoubtedly if they observed that in any 
direction caution was necessary, they were bound to remark it. 
In none of the designs was there any i ndication of a tendency to 
curtail initial and maximum stability of their due proportions ; 
had there been they would certainly not have failed to call atten- 
tion to it. But while they found the design of the Devastation 
in all respects sound, they yet thought it desirable that the range 
of stability should in future designs be somewhat enlarged. In 
recommending such enlargement they by no means committed 
themselves to any such absurd dictum as the writer imagines— that 
range of stability is all that is requisite for the safety of a ship. 
But as 1 have already said, to have laid down all the other 
requisites of a good ship would have been to write a treatise. 

Again, whatever credit according to some, or discredit accord, 
ing to others, is due to the design of a ship like the Inflexible 
with an armour-plated central citadel with unarmoured bow and 
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stern, that credit or discredit cannot be justly imputed to the 
oommittee. Mr. Reed, in his evidence, had brought a' design 
with some of the reading features of such a ship before them, 
and it occupied a considerable share of their attention. Now 
what do they say on this subject ?— “ It is not by any means 
certain that some method may not be devifed of securing 
the requisite reserve buoyancy by other means than armour 
plating. ” And after giving a sketch of what such a ship would 
be, they conclude thus “ In the absence of any practical 
experience of the effect of large shells or of torpedoes upon such 
a structure as we have in view, it is impossible to say with con- 
fidence that the object aimed at wonld be thus attained, but, if it 
were , consequences of so much importance and value would 
follow that we think it right to indicate this line of inquiry as 
looriky of experimental investigation 

How far such a bare suggestion of experimental inquiry is 
from the recommendation of such a structure for adoption must 
be evident to your readers without further comment. 

United University Club, Pall Mall, Joseph Woolley 
July 20 

[The above letter from Dr. Woolley is what might have been 
expected from a man of his eminence in the science of naval 
architecture, writing under the restraint of his nomination by the 
Government to a membership of the Committee which is to 
report upon the stability of the Itiflcxible. It is no doubt to the 
concluding words of our first article on this subject (Nature, 
vol. xvi. p. 203) that Dr. Woolley’s letter refers, and we at 
once admit that there is very great force in the argument which 
he now employs. The particular point in question is a very 
simple one. In his letter published in the Times of July 19, 
Mr. Barnaby wrote : — “ According to our estimate the ship, 
when fully armed, stored for fighting, and manned, will have, 
independently of the unarmoured ends — •*.*., supposing them 
not to exist ™-a Tange of stability of 48 deg. The Committee on 
Designs considered that 40 deg. was sufficient range for a sea- 
going unmasted ship.” On the following day a letter appeared 
from Mr. Reed commenting on the impropriety of assuming the 
non-existence of the ends, pointing out that it was 50 deg. and 
not 40 deg. that the Committee spoke of as the minimum angle 
of vanishing lability, and adding that when the Committee put 
forward “ range of stability ” as “the one measure of safety ” to 
be considered, “ they stated the most dangerous doctrine which 
probably has ever been propounded in connection with the 
science of naval architecture.” Now, on reconsidering the whole 
question, we are inclined to think that these words wetenot, in 
point of fact, quite fair to the Committee, because there was 
probably no member of the Committee who would have asserted 
or admitted that “range” was the one and only measure of 
safety to be considered. Dr. Woolley, Mr. Froude, Sir W. 
Thomson, and probably some other members of the Committee, 
doubtless knew perfectly well that the length of g z from point 
to point was not only as important as “range,” but far more 
important in all cases of limited range ; and it is now obvious, 
with the present letter of Dr. Woolley before us, that the absence 
of any reference to the fact is attributable to the limited extent of 
the Committee’s inquiry. There is great force in the remark that 
it was no part of the duty of the Committee to compose a 
treatise on naval architecture. On the other hand we are bound 
to deny that out remarks were penned under a contrary im- 
pression. Our view is that the use to which Mr. Barnaby has put 
the Report of the Committee proves that the scientific men who 
composed it would have done well to have employed more guarded 
language, and to have recognised in some manner the insufficiency 
of range only as a measure of safety. When they are found 
speaking of a certain angle of vanishing stability as being 
“sufficient to ensure the safety” of ships, it must be admit* 
ted, even by Dr. Woolley and his colleagues, that some 
risk of misconstruction was incurred. That misconstruction, or 
perhaps we ought in this case to say misuse— or even “abuse,” 
as Dr. Woolley expresses it — has occurred in the present 
case is manifest, because Mr. Barnaby seised hold of the 
Committee’s dictum as to range, and ignored altogether the very 
serious question of the amount of the stability* What makes 
the matter more important than usual in the present ca»e is that 
the curve of stability due to the citadel of the Inflexible only is, 
no doubt, a low ami fiat curve, G z being everywhere so small 
that in order to bring the stability up to a safe amount its range 
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woald bare to be very greatly extended. It was, no doubt, 
Improper of Mr. Burnaby to make the use he did of the 
Committee's words, and Mr. Reed took no pains to credit the 
Committee with anything beyond what was written ; but Dr. 
Woolley is, we tbinlr, a little forgetful of the fact thstwhat 
Mr. Reed wrote, and what we have since written, has had to be 
said in presence of tbe circumstance tbnt in a matter of the 
gravest public importance a free use of the Committee's words 
baa been made by a high authority for the purpose of claiming 
for tbe Inflexible public confidence in her stability on the ground 
of range only. It is satisfactory to learn, however, on the 
undoubted authority of Dr. Woolley that the Committee, what- 
ever its language, not only Included to give no countenance to 
the doctrine that the Inflexible would be proved safe if only she 
were shown to possess sufficient range of stability, but individually 
and collectively would consider such a doctrine as altogether 
absurd. 

On the second portion of Dr. Woolley's letter, we entirely 
concur with him. We have read over again both tbe evidence 
and the reports *of the Committee of Designs, and we cannot 
find the smallest justification for the assumption that, right or 
wrong, tbe Committee on Designs is responsible for this ship's 
design. The case to the contrary is absolutely clear and 
unquestionable. Mr. Reed placed before the Committee the 
outline ideas of a ship of this description, bnt making it a sine 
guA non— let it in justice to him be said—tbat the ship should 
not depend “ in die least degree ” upon the ends, and that the 
stability of the citadel should be so ample as “ to make it a 
matter of perfect indifference how much the ends might be 
knocked about by shot and shell." He spoke of the ends as 
being filled with water, and thus converted into a sort of tank?, 
and it most naturally occurred to the committee to suggest 
whether cork or some metallic cellular material, might not with 
advantage be employed to take in some degree the place ol 
water, a proposal which Mr. Reed thought well worth consi- 
deration and trial. Beyond this the Committee did not go iu 
their report, as the quotations cited by Dr. Woolley clearly show ; 
on the contrary, by recommending the course of experimental 
investigation which they advised they plainly showed that, in 
their opinion, sufficient grounds for depending upon cork, ike., 
for stability did not exist, and could not be shown to exist except 
by large and well-considered experiments. Mr . Ba maby round iv 
asserts that the Committee ‘‘did not agree with Mr. Reed’s 
view as to the necessary dependence of the ship upon her 
armoured citadel for her floating power ; " but the extracts from 
the Committee's Report which he adduces in support of the 
statement by no means bear it out. The Committee, for some 
reason or other, advert to Mr. Reed's plan without mentioning 
his name, but, while nowhere implying any dissent from his 
main principle, they plainly enough indicate that armour should 
be employed to sufficiently protect buoyancy and stability, unless 
“other means than armour-plating " could be found and proved 
effectual. 

We shall defer to Dr. Woolley's very proper wish to restrict 
his remarks to the two points above considered, and shall in no 
way reek to connect them with the general question upon which 
he has been appointed a judge. We may be permitted to observe, 
however, that whatever the result may be, it is a satisfaction to 
tts to find that the Committee consists of gentlemen who are in 
large part not merely masters of the science of the stability of 
floating structures, and raised high by their individual repute 
above the suspicion of partisanship, but who also, by serving on 
the Committee of Designs of 1871, acquired very special fitness 
for promptly considering the Inflexible case. They will know 
how to go directly to the questions at issue, and after ascertaining 
what stability the ship actually possesses without aid from cork, 
or canvas, or other devices, and what she possesses with such 
aid, they will be able to declare with scientific confidence and 
precision whether it Is or is not sufficient, for they are themselves 
the authors of the very standards by which that issue must be 
decided. Nor will they forget that whatever demands for 
stability existed in 1871, still greater demands now exist when 
we have tbe First Lord of the Admiralty, in his place in Parlia- 
ment, claiming for this very ship the ability to float and fight 
even after three successive blows from Whitehead torpedoes. If 
the result should be a disproof of our views of the subject, we 
Imow that that disproof will be based upon scientific grounds 
that will commend themselves to impartial minds. If the result 
should t eio require that additional stability shall be provided 
ha such ships, a great public good will have been accomplished. 
We need not say which result wc antictnate,— -Bd. Nature. J 


The Manufacture of Leading Articles 

There is a good old story told of a country editor who once 
met a pressing demand for copy in a singularly ingenious manner. 
At the moment of going to press, it was found to the consterna- 
tion of the printer that a whole column was lacking. What was 
to be done? The whole staff was in confusion at the unexpected 
discovery ; the editor alone preserved his wonted coolness. 
Sending for a copy of the Times, he clipped therefrom one of 
the leaders and ordered it at once to he set up in type, prefaced 
by tbe words “ What does the Times mean by this?" 

This story recurred to me with some force on reading on 
the front page of Land and Water last week, an article on 
Soldiers’ Food in War ; for the original, bearing roy signature, 
appeared on the front page of Nature (vol. xvi. p. 157). In 
this case, however, my other self seems to have had more time 
on his hands than the country editor, since the article in question 
has been paraphrased in parts, still with such care as not to 
destroy the identity. H. Baden Pritchard 

July 24 


The Fish-sheltering Medusa 

Probably the species of fish to which Mr. Lawless refers as 
seeking shelter under the swimming-disc of Aurelia aurita 
(Nature, vol. xvi. p. 227) is Merlangus earbonarius (Cuv.), 
popularly called boat-fish. At least I have seen the fry of this 
species behaving as Mr. Lawless describes. 

The observation stated in the following words appears to me 
one of great interest 2— 41 Occasionally the Medusa turned in its 
pulsations, so as to bring the umbrella undermost, when the fish 
would shoot hastily out, but the Medusa had no sooner righted 
itself, than the fish returned." Now, if this occasional turning 
on the part of the Medusa was not merely accidental, but, as Mr. 
lawless implies, a reflex act performed with the view of 
escaping from the irritation occasioned by the fish, the fact 
would show that the marginal ganglia of Aurelia aurita are so 
far co-ordinated in their action as to enable the animal to steer 
itself in any required direction. For my own part, I have not 
as yet been able to satisfy myself that such ganglionic co-ordina- 
tion occurs in any specie* of covered-eyed Medusa ; so it would 
be well worth while if Mr. Lawless could repeat his observation 
a sufficient number of times to exclude the supposition of the 
somersaults being merely fortuitous. 

I may take this opportunity of saying that the cut which 
illustrates the abstract of my lecture on p. 232 of the same issue 
of Nature as contains Mr. Lawless’s letter, is intended to 
represent the species of Medusa to which he refers, viz., Aurelia 
aurita. The cut is about J natural size. 

George J. Row ANfs 


Phyllotaxis 

I have noticed in the laurel and the Spanish chestnut species, 
in which the leaves have normally a distichous arrangement, that 
when a vigorous shoot takes a vertical direction — lor example, 
after the stock has been cut down near the ground — the leafage 
of such a shoot is often quincuncial. The phenomenon suggests 
three possible interpretations. Is this to be regarded as a fixed 
adaptive habit, the spiral phyllotaxis being the fittest for the 
upright, the two-ranked for the more numerous lateral twigs ? 
Ur are the exceptional instances endeavours alter greater 
economy of space in the packing of the buds ? Or, finally, ought 
we to discern in the peculiarities of the more vigorous shoots A 
reversion towards some ancestral condition ? W. E. Hart 
D rumaweir, Greencastle, July 20 


Printing and CaHcO'Prmttog * 

As all that I am ever personally concerned to know is the 
truth of a matter, I am glad to stand corrected by the writer of 
the article on Calico-Printing in the “ EncyctopaediaBritanmca. 1 * 
The claim I made, however, for the author of the “Natural 
History of Enthusiasm " was not fny ow* invention ; and it; 
would be of interest, I think, to the many who must still, even 
in our day, revere his memory, to know more fully and accurately 
what it was that engrossed so many years of his valuable life, ;; 
and what, if any, have been the practical results. 
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THE VISIT OF THE BRITISH ASSOCIATION 
TO PLYMOUTH 

'T'HERE are very good reasons for anticipating that 
i the Plymouth meeting of the British Association 
will be at least up to the average in interest and success. ! 
Indeed, in some respects it is anticipated that it will be ; 
unusually attractive ; and the attendance is likely to be 
mudi larger than from the distance west was at first thought | 
probable. And as the details of the local arrangements j 
approach completion so do the outside attractions, rendered ! 
available for the pleasure or information of the visitors, ! 
increase and multiply. The Government authorities have 
kindly consented to render every facility in their power 
for the inspection of the great establishments which con- 
stitute Plymouth and Dcvonport one of the chief arsenals 
in the world. The dockyard and Keyham yards will be 
freely open; those who desire to inspect the famous 
biscuit machinery at the Royal William Victualling Yard 
will be enabled to do so ; there will be gunnery practice 
and probably torpedo practice also to be witnessed on 
board the Cambridge . The Breakwater of course can be 
seen at any time from Plymouth Hoe, and visited when- 
ever weather will permit, which unless a gale is blowing 
it always does. The Breakwater Fort, reared on an 
artificial island of stone in the Sound immediately within 
the Breakwater, granite-capped and iron-plated, is by far 
the most interesting of the great chain of forts wherewith 
the Three Towns are girdled, and this too, it is hoped, will 
be open to inspection. The Eddystone will be visited on 
the Saturday, as already stated ; but it must be under- 
stood that it is by no means certain that a landing can be 
effected. In fair weather, even, there is at times such a 
swell there as to render landing difficult, and even 
dangerous, while in rough weather it is impossible. 

The excursion arrangements have been somewhat 
extended since our previous notice. On the Saturday, in 
addition to the excursions to the Eddystone, Lee Moor, 
and Iskeard for the Caradon Mines, it is now proposed 
by the citizens of Exeter to invite a large party of the 
members to this famous city, which abounds in objects 
of antiquarian interest, and which is noted for the hospi- 
tality with which it receives its guests. Iskeard too, is 
moving in the same direction ; and the proprietors of Lee 
Moor Clay Works, Messrs. Martin, intend to make 
rovision also for their visitors. After the clay works 
ave been seen and justice done to the luncheon, there j 
will be ample opportunity for a delightful ramble on ! 
Dartmoor. Shell Top and Pen Beacon, with their 
magnificent views and prehistoric remains, are within 
very easy distance, and good walkers will have the 
opportunity of enjoying some of the most romantic 
scenery in Devon, in the valleys of the Plym, and other 
moorland rivers. 

The excursion arrangements for the Thursday remain 
unchanged ; but there has been a considerable addition 
to the list of available attractions. The engineers of the 
party, through the kindness of Mr. Margary, engineer of 
the Great Western Railway for the district, will be 
enabled to inspect the Royal Albert Bridge to their heart’s 
content — even to a scramble through the tubes. The 
great granite works and granite quarries of Messrs. 
Freeman at Penryn ; the mines of Dolwath, Tincroft, 
and Carn Brea (by the kindness of Capt. J osiah Thomas 
and Capt. T eague) ; the pneumatic stamps of Mr. Hus- 
band, at the Hayle Foundry ; the tin smelting works of 
Messrs. Bolitho, at Penzance, will all, by the courtesy of 
their proprietors, be available to be visited by members of 
the Association. And as the Earl of Mount-Edgcumbe 
has kindly opened his magnificent park and his romantic 
mansion of Cotehele, so Sir John St. Aubyn permits his 
famous and historic residence, St. Michael’s Mount, to be 
visited .by those members of the Association who may 
find their way so far west. 

The public museums of the two counties will, we believe, 


be all open to the members. The chief are that at Exeter, 
that of the Royal Cornwall Institution at Truro, and that 
of the Royal Cornwall Geological Society at Penzance. 
Mr. C. C. Ross, of the latter town, has one of the best 
private collections of minerals in the West of England, 
and will gladly show it to all who feel interested in mine- 
ralogy. Then there are the museums of the Torquay 
Natural History Society, the specialty of which is its 
Kent’s Cavern collection, which will form one of the 
attractions of the Torquay excursion, and the Museum of 
the Plymouth Institution, in which will be found a magni- 
ficent collection of flint implements and weapons lent and 
arranged for the occasion by Mr. Brent 

There will be several local papers contributed to the 
various sections, but the list is hardly likely to be so long 
as at the meeting of 1841, when the local contributions 
were unusually numerous. 

The Pharmaceutical Society will, as usual, hold their 
meeting immediately prior to the meeting of the British 
Association at Plymouth, and the Mineralogical Society 
and the Society of Public Analysts, will also meet at 
Plymouth during the Association week. 


THE GORILLA 

S INCE Monday last the young gorilla from the Berlin 
Aquarium has been exhibited, during most hours of the 
day, at the Westminster Aquarium, in company with a 
chimpanzee. This is the first occasion on which a living 
gorilla has been publicly exhibited in this country as 
such, an earlier specimen some years ago, in a travelling 
menagerie, having passed for a chimpanzee during its 
life-time. 

The gorilla, which is about three years old, appears in 
excellent health, and differs most strikingly from its com- 
panion in the blackness of its face and extremities, the 
smallness of its ears, the shortness of its muzzle, the 
great development and breadth of the alae of its nose, the 
shortness and softness of its thick-set body-hair, the 
presence of a frontal hair-tuft, the breadth and flatness of 
its back, which is also capable of greater backward bend- 
ing, the smallness of the four outer toes, which are free 
for but a short distance, the breadth of its hands, and the 
massiveness of the nape of the neck. The conjunctiva is 
black, and the eye intelligent. We think that no one 
interested in natural history should lose the opportunity 
of seeing this particularly interesting Anthropoid ape. 


BRtSINGA 

'VT EARLY a quarter of a century ago the celebrated 
Norwegian poet and naturalist, P. Chr. Asbjdrnsen, 
was dredging in the interior of the picturesque Hard- 
angerfjord, when, at a depth of about 200 fathoms, the 
dredge brought up a wonderful new star-like Echinoderm, 
auite unlike any form that had been up to that moment 
described. From a little circular disc of about an inch in 
diameter there issued eleven spreading arms or rays up- 
wards of a foot each in length. These were armed along 
the edges with several rows of long spines ; these arms, 
while standing near together at their base, generally taper 
away gradually to their tips. The colour, though variable, 
was, on the upper or dorsal surface, of a more or less red 
hue and paler, often to whiteness, on the under surface. 
On the lower surface of the disc, and occupying the 
central space, is seen the mouth-like aperture of the ali- 
mentary system, and spreading away from it along the 
centre of each ray-like arm, are the deep atnbulacral fur- 
rows, so called because from these furrows issue the 
ambulacra or water- feet. These form two uninterrupted 
rows, and are flanked by several palisades of strongly-deve- 
loped spines, the outer ones being the longest All these 
spmes are enveloped in an integument which is covered 
with strange- looking PediceUarioe. 
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Only an instant’s glance at this brilliant novelty was 
vouchsafed to the poetnaturalist ; for beneath his glance 
the star-fish, thus brought up to quarters new to it, threw 
off ail its arms, and what was once a thing of beauty be- 
came now a tangled mass of writhing arms moving away 
from the disc that had so long borne them company. 

From living in great darkness and in the tranquil 
depths of the ocean’s bosom, the being brought so sud- 
denly up into the bright sunlight and to the agitated 
movements of that ocean’s surface was too great a change 



£i .<M . 



Bmtnga cemmita y G, O. Sars. Natural sur. 

and too severe a shock, and the catastrophe just men- 
tioned was the consequence. To Asbjornsen, however, this 
thing of beauty seemed like a link in the chain of the past. 
In its unlikeness to most recent forms of star-fishes he 
saw its connection with certain fossil forms, and in its 
brilliant sun-like form he was reminded of the 14 Brising ” 
which, according to ancient Norwegian tradition, was 
concealed by Loke in the abyss of the primeval ocean, 
but which had so long served as the ornament to cover 


the breast of the god Freya, and he gave the name of 
Brisinga to the new' genus. 

From the number of its arms Asbjomsen called this 
new species A tndecacncmos y and until quite recently it 
was the only speci^s known. In one locality of the fjord— 
Hest hammer — its occurrence cannot be considered as 
very rare, it haa ©ply been met with on rocky bottoms 
and depths of from aoo to 400 fathoms. It has ttlsp 
been dredged by Prof. G. O. Sars some miles north of 
Bergen ; by Sir Charles Wyville Thomson in the North 
Atlantic, and off the west coast of 
Portugal by Mr. Gy wn Jeffreys, an 
accpunt of the finding of these 
latter specimens will be found in 
Prof. Sir C. W. Thomson’s mpst 
interesting work on the “ Depths 
of the Sea.” 

^ A second species of this genus 

was in 1869 and 1870 brought up 
by Prof. G. 0 . Sars at the nshing- 
piace Skraaven, in Lofoten, from a 
depth of 300 fathoms, and this 
species has also since bee® found 
in the great depths of the Atlantic 
°cean ; for this species t the name 
B. cor on at a has been selected by 
Sars, and this name has been 
adopted by Thomson, from whose 
work the accompanying beautiful 
wpodcut of this species has been 
borrowed. It represents the ani- 
mal as seen from above ; five rudi- 
mentary arms in one series take 
the place of .those that have been 
lost, for in this species the num- 
ber of aims varies from nine to 
twelve. 

This new species has been made 
the subject of an elaborate memoir 
by Prof. G. O. Sars, in which 
memoir the structure and affinity 
of the genus is also fully discussed. 
It has been published as the Uni- 
versity of Christiania’s programme 
for the latter half of 1875. With 
the aid of a tolerably large number 
of fresh specimens and by repeated 
careful dissections, Sars has been 
enabled to ascertain most of the 
points in connection with its his- 
tology, and seven plates assist in 
illustrating the structures described. 
He considers the functions of the 
remarkable little organs called Pedi- 
cellariae, which occur in most sur- 
prising number in both species of 
Brisinga, as that of seizing and 
holding fast the objects which coipe 
in contact with them, those that 
are found on the dorsal surface, 
thus acting as protectors to the 
thin skin ; and those on the tower 
sutiace acting in the service of 
alimentation. 

Among living star-fishes Brisinga seems to stand iso- 
lated, coming perhaps nearer to Pedicellaster ; with the 
oldest known fossil star-fish Protaster, it shows close 
affinities, but would seem to be older and less specialised, 
and if so it would then be the most primitive as well as 
oldest form known of Star- fishes. It must therefore be 
kept in a family of Echinpderms by itself which may be 
called Britinoida' 

E. P, W, 
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A REMARKABLE DEFORMITY OF THE 
' TEETk AMONG THE INHABITANTS OF 
7 Jf£ ADMIRALTY ' ISLES * 

'T'HE Russian traveller, M. Miklucho-Maclay, in the 
* course of recent travel in Melanesia, has noticed 
among the natives of the Admiralty and Hermit Isles a 
remarkable peculiarity in the teeth, the upper incisors 



projecting “ shovel like,*' almost horizontally, and to such 
a degree as to extend even beyond the lips when the 
mouth is dosed. The breadth, moreover, of one of these 



tee’h is at times so great as to equal its visible length ; 
being in the specimen figured as much as 19 millimetres 

*° t ^ 1C RfotfArtr Zeitung of Leipzig fcy St. 


to 16 mm, of length, measured, of course, from the edge 
of the jaws, hot from the extremity of its fang. As all 
the teeth have; a blackish polish, due to the prevailing, 
habit of betel-chewing, the mouth presents a somewhat 
ghastly appearance, M. Miklucho-Maclay has nowhere 
else met with a similar deformity of the teeth, but hear4 
of such, when on the peninsula of Malacca, the race in 
which it occurs being called “ orang-gargassi.” 1 

J, C. G, 


RAINFALL AND SUN-SPOTS 

have ’received the following communications 
having reference to Gen. Strac bey’s paper on the 
above subject, which we printed some little time back. 

The conclusions of Mr. Meldrum as to a relation 
between the amount of rainfall and the frequenry 
of sun-spots have* become a subject of much interest 
with reference to the possibility of being prepared lor 
such a deficiency of rain in India as may result in a 
failure of crops and consequent famine. That, the vary- 
ing yearly rainfall at Madras showed on the whole .a 
rather marked agreement with the sun-spot period, ha? 
been known to me for some time, and k Dr. Hunter has 
lately made an examination of the amounts relatively to 
an eJevemyeaarly cycle which has excited marked attention 
on account of its possible practical application- Geo. 
Strachey has made a discussion of the Madras observa- 
tions in a papa: read before the Royal Society, a full 
abstract of which has appeared in Nature (voL xvi., 
p. 17 1). He has sought to show that there is no evidence 
m the Madras observations of periodicity at all ; and 
that if the rainfalls for each of the sixty-four years were 
written on slips of paper and drawn from a bag, so that 
the first amount drawn should be placed to the first year 
(1813), the second to the next year (1814), and so on, as 
well-marked a result would be obtained as is shown by 
the quantities observed in their respective years, This 
conclusion he founds on the following method, which he 
terms a " true criterion of periodicity.” 

If the differences of the rainfall for each year from the 
mean of the whole sixty-four years be taken, and the 
mean of all these differences (without respect to sign) be 
called the general mean difference ; if we arrange the 
yearly rainfalls in horizontal series of eleven successive 
years (there will be six such series nearly), and the 
means for the first, second . . . . years of the series be 
taken, these quantities (periodic means) will show the 
mean variation in the period of eleven years, if any such 
exist. If now the differences of the yearly rainfalls from 
the periodic means for the corresponding years be 
obtained, the means of these, irrespective of sign, may be 
called the periodic mean differences. In the case of the 
Madras rainfalls Gen. Strachey finds— 

The general mean difference — 12*4 inches, 

The periodic „ „ = u *2 „ 

and his true criterion of periodicity, though not so 
definitely stated as might be wished when so important 
a rule is proposed, appears to be that if there be no 
periodicity the variation in the periodic means will tend 
to disappear in a sufficiently long series of observations 
and the general and periodic mean differences be iden- 
tical. It seems to me that the disappearance of a varia- 
tion in the periodic means is here the true criterion of 
no-periodicity ; but though a very large variation exists 
in the case of the Madras observations, yet Gen, Strachey 
concludes that since the periodtc and general, mean 
differences agree so nearly, there is no tendency to 
periodicity shown in the Madras observations. 

As an illustration of the true criterion, Gen, Strachey 

* Man-detail. Or **# »» the usual Malay word for raw, while #ar#a*si » 
equivalent to the German Qud/gwt, tormenting spirit— J, C. G. 
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takes the two hourly observations of the barometer for 
tive successive days at Madras, and shows that — 

The general mean difference » 0*030 inches, 

Th t periodic „ » = 0014 „ 

Here, he says, a true period existing, the periodic mean 
difference becomes much less than the general mean 

difference, . „ . . . . e 

I shall now venture to show that this is no criterion of 
periodicity. If we represent variations of any quantity 
for a given time by a curved line, and if we have several 
such lines of exactly the same form placed one over the 
other, a straight line passing through the curves, with as 
much space between the straight and curved lines above 
as below, will represent the general mean. In a simple 
curve of two branches the general mean difference will be 
nearly one-fourth of the amplitude of the oscillation ; while, 
as all the oscillations agree with each other, and therefore 
with the mean oscillation, the periodic mean difference will 
be zero. If, however, we displace the individual curves 
so that as many shall be above as below their mean, 
both the general and the periodic mean differences will 
increase, and the difference between these quantities will 
diminish, till the individual curves are so separated from 
‘ the mean that none of them is cut by it, when the two 
mean differences will be equal .* letween this case and 
that of general coincidence the two mean differences will 
have values which will differ more or less from each 
other, according as the individual curves are nearer to, 
or more remote from, the mean ; and the ratio of the one 
mean difference to the other will tend to a constant value 
as the number of cycles increases, a ratio which will 
depend for its value on the mode of distribution of the 
individual curves and of the irregular deviations from the 

mean. . , , . 

Gen. Strachey’s illustration is from a case approaching 
coincidence ; hundreds of cases, however, may be found 
of the other class, especially when, as in this instance, 
only a few periods are in question. Thus, taking two 
hourly observations of the barometer at Simla during six 
.days in the beginning of January, 1845, I find— 

The general mean difference ~ 0*0634 inches, 

The /if rime „ ,, — 0 0615 ,, 

and if the last day of the six be omitted so as to have an 
odd number of days, 1 find— 

The general mean differ^aje - 0*0656 inches. 

The pa-iodic „ „ " 0 0634 „ ^ 

Gen. Sirachey’s conclusion from the Madras rainfall 
observations is in fact that because the periodic mean 
difference was only one-tenth less than the general mean 
difference, there was no evitfence of periodicity whatever ; 
here we have a large and regular semi- diurnal period (the 
whole n\ean range being 0*070 inch) where the periodic 
is not ome-thirtieth less than the general mean difference. 

I njay add that when the true sun-spot period of ten 
and a half years is employed for the Madras rainfall 
observations, 1 find— 

Th * general mean difference — I2'4 inches, 

The periodic ,, „ = 10*2 „ 

quantities which differ by five times as much as those 
lound for the true periodic variation of the barometer at 

Simla, . , _ „ - A 

I have taken the variation chosen by Gen. Strachey to 
illustrate this question, but the fact that the difference of 
the general and periodic mean difference is no criterion 
of periodicity might have been shown equally well with 
cases more resembling that of the rainfall, where the 
irregular variations are large compared with those following 
a known period ; I cannot here, however, enter into 
details and notice only the objections offered by me to 
Gen. Strachey’s paper when it was read before the Royal 
Society, 

It would be easy re show that the Madras rainfall 
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oscillation larger for about ten (nine to eleven) years than 
for any other duration. 2nd. When the mean variations 
for a period of ten and a-half years are represented by a 
function of sines they give the yearly mean rainfall (y) 
in the period, y «* 6 2 sin (d + 310°), showing the large 
range of 12*4 inches. 3rd. This representative equation 
gives the epochs of maximum rainfall in the years of 
maximum sun-spots, or as nearly so as would be given 
by the mean sun-spot areas represented by a similar 
expression, 1 

On the other hand, the irregularity in the amount of 
rainfall from year to year is so great that the probable 
error of the periodic means is too considerable to give 
any great weight to this result alone. 8 When observa- 
tions during a sufficiently large number of cycles have 
been obtained, so as to make the probable error of the 
means small compared with the range of the periodic 
variation, then there will be a general acceptation of 
Gen. Strachey’s remark : u It is hardly conceivable that 
there should be a coincidence with the sun-spot period, 
such as is supposed to be found at Madras, based on any 
physical cause which should not in some way be discern- 
ible in the rainfall at Bombay and Calcutta” (Nature, 
vol. xvl p. 17 2). He has then taken five cycles of 
eleven years’ rainfall at Bombay, and /our cycles at 
Calcutta, and testing them by his criterion he obtains 
results quite similar to that for Madras. 

I have only the periodic means for the five eleven-yearly 
| cycles at Bombay now before me, but seeking from these 
1 the representative equation of sines as for Madras, and 
1 repeating the latter for comparison, I find— 

BomKny y — 6*i sin (0 -f 316°). 

Madras y ~ 6*2 sin (0 + 310°). 

Both equations give almost exactly the same range of the 
oscillation and nearly the same epochs of maximum and 
minimum as the sun-spots. 8 This result, which was 
wholly unexpected by me, is all the more remarkable that 
the two places are on the opposite coasts of India, and 
have their rains from different quarters. Calcutta, with 
a sufficiently large number of cycles, might also have 
agreed with Bombay and Madras, which is not the case, 
however, with four cycles only. In each case the criterion 
would show that no periodicity exists. 

] cannot, then, agree with Gen. Strachey as to his test 
of periodicity nor to the conclusions he has deduced from 
it. 1 will not enter here into the consideration of the 
weights which may be given to results founded on the 
known principles of the calculus of probabilities, nor 
into the question whether the rainfall, not at one or two 
stations only, but over a country or the whole globe, may 
not show some relation to the sun-spot period as Mr. 
Meldrum believes, and as I think quite possible, judging 
from other results of solar actions. This relation, how- 
ever, it appears to me has still to be proved, though the 
observations considered by Gen. Strachey are, on the 
whole, so much iu its favour as to encourage further 
investigation. John Auuan Broun 

Lyndhurst, New Forest, July 18 


In the paper read by Gen. Strachey before the Royal 
Society, May 24 (see Nature, vol. xvi. p. 171), “On 
the alleged Correspondence of the Rainfall at Madras 
with the Sun-spot Period, and on the True Criterion of 
Periodicity in a Series of Variable Quantities,” certain 
conclusions are arrived at which render it desirable to 
test the value of the criterion of periodicity employed. 
This is the more necessary when it is considered not 
merely that the principle, if a sound one, must be of 

1 The years given by the equation, the series commencing with 1813*5, 
■e 1817 8, 18288, 1838-8. 1849% x$$p% *870 ». y* condition that an 
oscillation &houhl agree m its epochs*! maximum and minimum with thow 
of a known phenomenon (a very weighty one when the chances are to be 
considered) haA been neglected by t*ca. Strachey altogether. 

* This refers to the periodic mean* deduced ironi the observed quantities ; 
the above equation for Madras gives tbe observed means wub a probable 
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extensive application in physical research, but also, and 
more immediately that the conclusion arrived at seriously 
affects the great modem problem of Indian administration, 
viz., the food-supply of the people. The conclusion is that 
in the case of the rainfall observations of Madras, which 
have been discussed by Dr, Hunter, the Director-General 
of Statistics to the Government of India, the evidence is 
not sufficient to establish either any periodicity or a 
correspondence such as Dr. Hunter points out. The 
correctness or incorrectness of Gen. Strachey ’s views will, 
it is evident, materially influence the line of action taken 
by the Government in dealing with the disastrous famines 
consequent on the recurring droughts of Southern India. 

The criterion of periodicity brought forward by Gen. 
Strachey will appear from what follows. The mean 
rainfall at Madras for the sixty-four years is 48*51 inches ; 
if we take the difference between this mean and the rain 


at the same time test the value of this new criterion as an 
implement of scientific research. 

The mean of the whole 744 observations is 29*256 inches. 
The differences of the individual 744 observations from 
29*256 inches give an arithmetical mean difference of 0*3372 
inch *, and the differences between each of the individual 744 
observations and the means of their respective hours give 
an arithmetical mean difference of 0*3369 inch. Looking at 
the individual hours the largest differences are 0 3434 inch 
and 03413 inch at 10 P.M., and 0*3444 inch and 0*3459 inch 
at 6 a.m. Thus the difference of these two arithmetic 
means is only 0 0003 inch, and the largest difference for 
any hour amounts only to 0*002 1 inch. 

Now Gen. Strachey concluded against the presence of 
a periodicity in the rainfall of Madras on the ground that 
the two arithmetical means differed only 10 per cent from 
each other. It follows d fortiori , if this new criterion is 


11 nv. vtvnv. iuv utuvivuvv uvvnvvu uns uivait f . , . 

fall of each individual year, and average the results, we any value, that the presence of a periodicity m the 
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obtain 12*40 inches as the arithmetical mean of the sixty- 
four differences. If we now partition the sixty-four years’ 
rainfall into six sun-spot cycles of eleven years each, and 
take the difference between each individual year’s rainfall 
and the mean of that term of the sun-spot cycle in which 
that year’s rainfall stands, and then average these sixty- 
four new differences, we obtain 11*20 inches , as the 
arithmetical mean. Since 12*40 inches, the mean differ- 
ence of the individual observations from the mean of the 
whole series, is, by the latter process, only reduced to 
11*20 inches, or about 10 per cent., Gen. Strachey 
concludes that the supposed law of variation obtained 
from the means of the six eleven-year cycles hardly gives 
a closer approximation to the actual observations than is 
got by taking the simple arithmetical mean as the most 
probable value for any year ; and that the evidence, there- 
fore, is not sufficient to establish any periodicity in the 
rainfall of Madras, or any correspondence between it and 
sun-spots. 

In illustration of his meaning Gen. Strachey applies 
his criterion of periodicity to the diurnal barometric 
oscillations at Madras, in which a well-ascertained period- 
icity exists. The result of the calculation is that the 
mean difference of all the individual observations from 
the mean of the whole series is 30, whereas the mean 
of the differences between the two-hourly individual 
obset various and the averages of the same hours is 
reduced to 7, thus indicating, it is added, the distinct 
presence of a periodicity. 

In concluding against the presence of any periodicity 
in the rainfall of Madras, Gen. Strachey makes these two 
assumptions: — (1) If there be a periodicity in the rain- 
fall of this part of India, it would be made apparent by 
applying his criterion of periodicity to the observations ; 
and (2) the difference between the two arithmetical means 
calculated as above must exceed at least 10 per cent. 

The diurnal barometric oscillation at Madras is so 
regular a phenomenon that it was sc&cely worth while 
to make the calculations, since one could have made a 
close approximation to the averages 30 and 7 by a simple 
inspection of the figures. Further, this periodicity which 
has been selected is altogether inappropriate to the sub- 
ject in hand, as no one^ could possibly imagine for a 
moniert that any periodicity which might characterise 
the rainfall of Madras would exhibit an approach to such 
regularity of occurrence as characterises the curve of the 
diurnal oscillation of the barometer at that place. The 
periodicities which suit the subject before us are such as 
are presented by the curves of the diurnal barometric 
oscillation in the British Islands. 

Let us then apply Gen. Strachey ’s true criterion of 
periodicity in the examination of such a curve, taking for 
our txtmple the barometric observations at Valencia for 
the month of December, 1876, as published in the Hourly 
Readings at their seven observatories, by the Meteoro- 
logical Committee for that month. The examination will 


diurnal barometric oscillation at Valencia during December 
last be concluded against, inasmuch as the difference 
between the two arithmetical means is only per cent, 
and not rising quite to 1 per cent, for any of the 
twenty-four hours. 

The averages for the month, however, show in an 
unmistakable manner the presence of such a periodicity. 
The mean pressure there fell to 29*245 inches trie morning 
minimum at 7 A.M., rose to 29*263 inches the morning 
maximum at 1 1 A.M., fell to 29*238 inches the afternoon 
minimum at 3 P.M., and rose to 29*273 inches the after- 
noon maximum at 10 P.M., the time oi occurrence of these 
phases of the curve differing no more than an hour from 
the mean periods for Valencia at this season of the year. 
The periodicity is. as stated, a well-maiked one, the 
sum of the diurnal oscillations amounting to 0*106 inch, 
being three-fifths of the sum of these oscillations for 
Madras which average for December 0*174 inch. We 
do not require to remind our readers that the phenomena 
of the diurnal oscillations of the barometer take their 
place among the most universally accepted and best 
established periodicities of science. 

In the concluding paragraph of his paper Gen. Strachey 
apparently applies another criterion to the Madras rain- 
fall, which consists in the comparison of the successive 
combination of the observations, beginning with one 
eleven-year cycle, and then combining two cycles, and so 
on, till the whole six cycles were united. The result 
arrived at by this treatment of the figures, is that the suc- 
cessive means of the differences between the mean rainfall 
for the combined cycles and the mean for the several 
years of the cycle when combined, show no appreciable 
periodicity. 

With reference to this mode of testing the question, it 
may be enough to say that even were the result of such 
an examination as adverse as possible, it could not be 
used as a conclusive argument against the existence of 
periodicity, for the very plain reason that we are investigat- 
ing a periodicity for which only six terms or separate cycles 
are available, and in these cycles the non-periodical 
elements bulk largely. But the following table, referring 
to the portion of the diurnal barometric curve between the 
morning and evening minima at Valencia for December 
last will illustrate the point 
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The observations of the third will be seen to follow* 
though somewhat roughly, this portion of the curve for 
the month* The means of the third and fourth show a 
greater divergence from the monthly curve, and so on 
through the combinations, each successive combination 
showing instead of a continued approximation to, a con- 
tinually increasing divergence from, the mean hourly 
variation of the month. It is this consideration, to which 
Gen. Strachey does not appear to have given due weight 
m his paper, which has led Meldrum and others in their 
investigation of periodicities of the rainfall and tempe- 
rature, to extend their inquiries not only over lengthened 
intervals of time, but also over as wide areas as possible. 

It may be added, that this new criterion of a periodicity 
enunciated and applied by Gen. Strachey at a meeting of 
the Royal Society in May last would, were it accepted, 
equally sweep from our view scores of periodicities now 
everywhere accepted, and effectually foreclose inquiry in 
many fields of research in which science is certain to reap 
brilhant results, namely, in those departments of research 
in which the non-periodical are very largely in excess of 
the periodical variations, of which meteorology may be 
regarded as presenting the most numerous and best 
illustrations. 


GEOLOGICAL NOTES 

German Geological Surveys- (i) Austria— The 
programme of the Austrian Geological Survey for this 
year shows that the work is advancing, as it has been 
doing for some time past, mainly in two directions, one 
lying on the extreme cast, the other on the far west of 
the empire. In the Tyrol two sections or parties are in 
the field ; one of these, under Dr. Stache, and Mr. F. 
Teller, is investigating the crystalline masses of the 
Central Alps along both sides of the Vintschgau ; the 
other, under Dr. E. v, Mojsisovics and Messrs. M. Vacek 
and A. Bittner, is engaged among the sedimentary 
formations between Botsen and the Venetian frontier. On 
the other side of the empire, in Eastern Galicia, Bergrath 

C. M. Paul and Messrs. Tietze and Lenz are busy 
among the Carpathians and their spurs to the south of 
Stanislawow. The vice-director of the Survey, Bergrath 

D. Stur, will also this year publish his researches on the 
flora of the Carboniferous period. The whole of the 
operations of the Survey are controlled and directed by 
the able hands of Ritter von Hauer. 

(2) Province of Prussia.— Besides the national survey 
organised and paid by the government for the investiga- 
tion of the geological structure of the kingdom of Prussia, 
there is in progress under the auspices of the Physical- 
Economical Society of Konigsberg a geological investi- 
gation of the Province of Prussia with the publication of 
a map on tbc scale of ^0$#. It might seem at a first 
glance that this wide alluvial plain could hardly offer 
much opportunity for geological observations or for much 
variety of colouring on the map. But by means of careful 
examination of the surface and ivell-arranged borings 
below it, much valuable information is being obtained 
regarding the structure and history of the alluvial, peaty, 
and drift deposits of the Baltic plain of Prussia. The 
lively interest which has been raised on all sides by the 
undertaking has suggested the idea to publish yearly an 
account of the progress of the work with notices of the 
more interesting observations and ducoveries, and such 
additional information from other investigators or from 
other countries as may throw light upon the geological 
history of the province. Dr. Alfred Jcntsch has prepared 
the first Jahresbcricht , which appears in the Transactions 
of the Physical-Economical Society. After a brief account 
of the preparation of the map, and of the various boring 
operations he gives an interesting rfytmi of the geology 
hna physical geography of East Prussia, including the 
variations of water-level in the Vfcftrfa and PrareL the 
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peat-mosses, marls* alluvial clays, drifts, brown-coal, and 
amber-deposits, with the cretaceous, Jurassic, and 
palaeozoic rocks made known by boring explorations. 

Geological Survey of N ewfounbland.*— M r. 
Murray has published a second edition of the Index 
Geological Map of Newfoundland on the scale of twenty- 
five miles to an Inch. It is of course brought up to date, 
and exhibits with great clearness the distribution of the 
various rocks of the colony. The remarkable serpentines, 
slates, and metamorphic rocks overlying the sandstones of 
the Quebec group on the west side of the island, are 
so inserted as to snow distinctly their unconformabie rela- 
tions to the rocks below them. Four sections are likewise 
placed upon the map for the explanation of the geological 
structure of different regions. The map, in regard to execu- 
tion, is all that could be desired, consideringits small scale 
and provisional character. Mr. Murray’s Report for 1876 
has just been issued. The ice which hugged the coasts so 
late last year prevented a start being made until the end 
of June. During the few months available for explora- 
tion, Mr. Murray and Mr. Howley succeeded in mapping 
some portions of the interior about the Gander and 
Gambo rivers. As usual the routes lay along the river- 
courses where almost the only geological observations can 
be made, the intervening country being covered with 
swamps or forests. The Report shows that considerable 
areas of good agricultural land lie in the interior, and that 
while large masses of valuable timber exist they need to 
be guarded against the ignorant and wanton operations 
of lumber-men. 


CHEMICAL NOTES 


New Chromium and Manganese Compounds.-— 
Some new compounds of chromium and manganese have 
lately been prepared and examined by Mr. J. B. Hannay, 
who has communicated a paper on the subject to the 
Glasgow Philosophical Society. On examining any 
general list of carbon compounds it is to be remarked 
that, however complicated their structure, they are not as 
a rule decomposed by water ; on the other hand complex 
compounds of other elements are as a rule decomposed 
by this substance into two or more simpler compounds. 
Mr. Hannay was therefore induced to examine whether 
carbon is or is not the only element capable of forming 
series of bodies of complicated structure ; and whether 
the existence of water on this earth is the reason of our 
not having complex bodies with other elements than 
carbon for their basis. The plan adopted was to take 
some complicated substance (containing no carbon) which 
is decomposed by water, find a solvent for it, and act on 
it with other reagents out of contact of air and mois- 
ture. The substance used was oxychlotid of chromium, 
(CrOXL), and the solvents employed, carbon disulphide 
and carbon tetrachloride. Mr. Hannay has devised an 
apparatus which allows of the substance being precipi- 
tated, filtered, washed, dried, and weighed off for analysis 
without coming in contact with air or moisture. The 
following is a list of the chromium compounds prepared 
by him 


Cr a Cl 4 S<V 

CraCLSOg. 

Cr a Cl 4 Br 9 , 

Cr*Cl 4 S 3 O a . 

Cr a Cl«S. 

Cr 9 a 4 Br 2 $. 

o,,a 4 $ 5 . 


Cr 4 U fl S 3 0 4 . 

CrCl 1} S t .HjO. 

CrCI s S # . 

CtCJftPSO. 

Cr s C‘l ( ,P 4 O0. 

Cr 3 Cl 6 P 4 O s . 


S&fb 

Cr.a.PBr. 


<Cr»CI,P),a 


Mr. Hannay has prepared some analogous manganese 
compounds, but the analyses of these nave not as yet 
been finished. 


Complex Inorganic Acids.— D r. Ww Gibbs Has 
lately obtained ~ series of new inorganic acids formed 
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on the type of the silico-tungstic acids obtained by 
Marignac. The new series of salts contain platinum 
instead of silicon, and the salt ioWO^PtO^Na^ 
+ 2$ HflO has been obtained by boiiingplatinic hydrate 
Pt(QH) 4 with acid rodic tungstate. Two metameric 
sodium salts have been obtained, one of an olive-green 
colour, the other honey yellow with an adamantine lustre. 
The corresponding potassium and ammonium salts of 
this platiho-tungstic acid have also been obtained, but 
they belong to the yellow series. Mr. Gibbs has not as 
yet obtained salts corresponding to Marignac's twelve atom 
silico-tungstates. Acid molybdate of sodium also dissolves 
Pt(OH) 4 , giving a green solution, which appears red 
when viewed in thick layers ; the only salt of this series 
studied, crystallises in amber tabular plates having the 
composition ioMOgPtO^NaX) + 25H 2 0. He is endea- 
vouring to generalise the results by “substituting other 
hydrates, such as Zn(OH) 4 , Ti(OH) 4I Sn(OH) 4 , but has, 
as yet, in these cases not obtained very definite results. 
He is also engaged in examining the phospho-tungstic 
acids containing 20WO3 obtained some time ago by 
Scheibler. 

A SUPPOSED NEW Metal “ D A vi u M — The discovery 
of this new element is reported from St. Petersburg by 
Serjius Kern. It was found by him in the residues of 
platinum ores after treatment to separate out the hietals 
of the platinum group. The specific gravity of the metal 
is given as 9 385 at 25 0 . The author supposes this new 
metal to occupy an intermediate position between molyb- 
denum and ruthenium, but very strong evidence will be 
necessary to confirm the existence of a new metal belong- 
ing to the platinum group. 

Effect of Pressure on Chemical Action.— M. 
Berthelot, in a recent number of the Bull. Sac. Client ^ 
calls attention to the fact that some experiments lately 
made by Quincke have confirmed a statement made by 
the former chemist some time ago, that the evolution of 
hydrogen from zinc and sulphuric acid is not arrested by 
pressure. The experiments of Quincke show that when 
these bodies are brought in contact, the pressure of the 
hydrogen evolved rose in a few days from 1*5 to 10 atmo- 
spheres, and in a very much longer time from 25 to 126 
atmospheres. Berthelot thinks that these experiments, 
although not performed for this purpose, prove that 
chemism is not modified, but only the nature and extent 
of the surfaces attacked. The evolution of gas would 
thus go on indefinitely, not arrested, but only modified in 
rapidity. 

Amount of Oxygen contained in Sea-water at 
DIFFERENT Depths.*— At a recent meeting of the Royal 
.Society of Edinburgh Mr. J. Y. Buchanan communicated 
some results obtained from his experiments on the above 
subject during the cruise of the Challenger . Mr. Buchanan 
finds that at the surface the amount of oxygen varies 
between 33 and 35 per cent., the higher numbers having 
been observed in a water collected almost on the Antarctic 
circle ; the smallest percentages have been observed in 
the trade-wind districts. In bottom waters the absolute 
amount is greatest in Antarctic regions, diminishing 
generally towards the north. The oxygen percentage is 
greatest over “ diatomaceous oozes/' and least over red 
clays containing peroxide of manganese; over “blue 
muds” it is greater than over “globigerina oozes,*' In 
intermediate waters the remarkable fact was observed 
that the oxygen diminishes down to a depth of 300 fathoms, 
it which point it attains a minimum, after which the 
amount increases. The following figures show the nature 
Of this phenomenon 

/.‘Depth \| 1 I , , „ Between 80a 

fiathom*) fl 0 i too I aoo s 3 oo 400 800 niul the 

O* „ J I bottom. 

#> 4 - N y «loo)E **** l 1 3 * 3 n ’4 * 5*5 «*6 * 3*5 

Jt is evident from theye figures that between 20c and 400 


fathoms there is a great consumption of oxygen going on, 
and, as it is difficult to conceive its being consumed 
otherwise than by living creatures, the conclusion may 
be drawn that animal life must be particularly abundant 
and active at this depth, or at least more abundant than 
at greater depths ; for, at less depths, there is more 
opportunity of renewal of the oxygen by reason both of 
the greater proximity to the surface and of the existence 
of vegetable life. This conclusion is borne out by the 
experiments of Mr. Murray with the tow-net at inter- 
mediate depths, which go to prove the existence of 
abundance of animal life down to 400 fathoms, vegetable 
life never extending much below 100 fathoms. Below 
400 fathoms life is sparingly met with. 

OUR ASTRONOMICAL COLUMN 

The Total Solar Eclipse of 1605, October 12.— 
It is known that Clavius attributed the ring of light which 
he observed round the moon during the eclipse of April 
9, 1567, about the time of greatest obscuration at Rome, 
to the circumstance of the sun's disc not being entirely 
covered by our satellite, a narrow rim of light thereby 
remaining visible. As Prof. Grant relates, in his 
“History of Physical Astronomy/' Kepler maintained 
that the luminous ring seen by Clavius could not have 
been the margin of the solar disc, because he found by 
calculation that the moon was at her mean distance from 
the earth, when her apparent diameter exceeds that of the 
sun, even in perigee ; and when a similar ring of light was 
remarked round the moon during the eclipse of February 
25, 1598, and attributed to the same circumstance, Kepler 
again pointed out that suchan explanation was inadmissible, 
the moon's apparent diameter, on this occasion also, exceed- 
ingtbatof thesun. These opinions were expressed by Kepler 
j in his work u Ad Vitellionem Paralipomena,” published in 
j 1604, and Prof. Grant remarks that an eclipse in the 
j following year strikingly confirmed them. This refers to 
the eclipse of October 12, 1605, observed at Naples, of 
which Kepler writes thus: (l)c SUlla No?*a in pede 
Serpejitarii % p. 116) “the whole body of the sun was 
effectually covered for a short time. The surface of the 
moon appeared quite black, but around it there shone a 
brilliant light of a reddish hue, and uniform breadth, 
which occupied a considerable part of the heavens.” We 
follow Prof. Grant's translation of this passage, which 
clearly proves that the eclipse was total for a brief interval 
at Naples. 

As the eclipse of 1605 first confirmed the accuracy of 
Kepler's views, in opposition to those of Tycho Brahd, 
who disputed the possibility of a total eclipse of the sun, 
it may not be without interest to examine the circum- 
stances of the phenomenon as it would be observed at 
Naples. For this purpose the same system of calculation 
adopted for other eclipses mentioned in this column, is 
followed. The elements are : — 

G.M.T. of Conjunction in R.A. 1605, Oct. 12, at oh, 31m. 44s. 

o t /* 

R.A 19714510 

Moon's hourly motion in R.A. ... 35 37 t 

Suns it *» >> 2 l 9' 1 

Moon's declination 6 40 27 9 S. 

Sun’s „ 7 31 32 5 S. 

Moon's hourly motion in decl. ... jo 50 2 S. 

Sun’s „ ,, „ .. 0564S. 

Moon’s horizontal parallax 59 21 2 

Sun’s „ „ S'9 

Moon’s true semi-diameter 10 10 4 

Sun’s M 16 3'9 

The eclipse would therefore be central with the sun on 
the meridian in long. u° i8 r W. and lat, 52 0 26 N., and 
the following would also be points upon the central 
line 

Long. 19 0 9' E. f lat. 39" 3*' > tog. lat. 40° 4$'- 
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Calculating directly for Naples we find 

Totality began October 12 at 2 18 18 ) Mean time at 
„ ended „ „ 2 19 28 j Naples. 

The duration of the total eclipse was im, 103., which is in 
satisfactory agreement with the words of Kepler. The 
sun was at an altitude of 31 0 . 

The Binary Star a Centauri.— As for as can be 
judged from a projection of the measures published to the 
present time, it appears probable that the nearest real 
approach of the components in this binary is already 
passed, but that they will continue to apparently close-in 
until the angle is somewhere about no 0 , when their 
distance may have diminished to if". We can only 
continue to urge upon southern observers the great im- , 
portance of frequent measures of this object for some j 
years to come, with all the precision that the case will 
admit of, that a problem of the highest interest in 
celestial mechanics may be fully investigated. 

Mira Ceti. — This variable star is now close upon the 
epoch of minimum, as calculated from Argelander’s 
formula of sines, and observations so far are much 
fewer in number near this part of the light- curve than 
about the maximum. The gradual ascent to the next 
maximum may be favourably watched in the present 
year; the date by the formula is November ic^ 1877. 


senger tailing ship Great Qutmfand left London for Melbourne 
on the 5th of August last After the 12th, when the was 
spoken at sea, she was 'never seat ; but some wreckage from 
her was washed ashore the same month on the south coast Of 
England. She had taken on board some thirty-four tons of 
gunpowder, including two tons of the “ Patent Safety Blasting 
Powder ” (a compound made in North Wales by treating wood 
pulp with acid, and stated to have five times the strength of 
ordinary gunpowder !). There was also a large quantity of deto- 
nators and perctusion caps. The stowage seems not to have 
been up to the mark ; still the Commissioner regards it as 
having been fairly safe, but for the danger of spontaneous 
ignition of the patent powder, to which the facts appa- 
rently point as the probable cause of the disaster. The 
evidence .bearing on the manufacture of the compound is 
not a little surprising. In 1875, the manager in charge of the 
process was a Mr. Hunt, describing himself as “an engineer, 
but no chemist” The powder he turned out seems to have 
been dangerously impure, and some of it having come into the 
hands of a Government Inspector was found so bad that a regular 
visit was made to the Company’s works. Eight samples were 
analysed and pronounced impure and dangerous. Mr, Hunt 
was displaced. His successor, a Mr. Thistleton, made an 
J attempt, at the directors’ request, to re-dip the powder left by 
I Mr. Hunt ; but the smoke became intolerable, and at no deg. 


D’Arrest'S Comet.— By M. Coggia’s observation at 
Marseilles on the morning of the loth inst., it appears 
that M. Leveau’s ephemeris gives the position of the 
comet within about 3'. Subjoined are the calculated 
places for Paris noon, during the next period of absence 
of moonlight 


August 8 
10 
12 

14 

16 

18 

20 

22 


Right 
Ascension, 
h. m. *. 

57 35 
1 12 

81 

II 24 

14 35 
17 38 
20 34 


3 

4 
4 
4 
4 
4 
4 
4 


North Po1»t 
Distance. 

£5 45 o 

P 53-2 

84 2*0 
84 1 1 4 
84 21*4 
84 32 o 
84 43*2 
84 54 V 


Distance from 
the Earth. 


1 *559 
**555 
* *55 * 
1 '547 
1*543 
i* 53 * 
i *533 
1*529 


This comet has not yet been observed under its most 
favourable situation with respect to the earth. When 
the perihelion passage occurs early in August, it may 
approach our globe within 0*3 of the earth’s mean dis- 
tance from the sun, but, so far, has not been seen within 
a distance of about 0*8. At the next return at the begin- 
ning of T884, observations will probably be difficult, but 
in 1 890, when the perihelion passage (as well as can be 
foreseen without the calculation of planetary perturba- 
tions) is likely to fall in the latter part of August or in 
September, the comet’s track in the heavens will be a 
favourable one. 


j the sides smouldered into fire and dirtied everything about, while 
: the heat broke the windows and charred the woodwork. He 
i accordingly suggested that the only way was to dip it in potash 
; solution. The process of remaking was going on in the early 
! months of last year, and it was a portion of this remade impure 
| powder of Mr. Hunt which was shipped on the Great Queensland, 

| A few days after she sailed news came of an explosion at the 
j Patent Gunpowder Works, and Major Majendie, having examined 
[ a cartridge found on the works after this, wrote that “ accident 
I is hardly the term to apply ” to what happened. The conclusion 
| of the Wreck Commissioner, then, is that the same event hap- 
pened at sea and caused the disappearance of the ship* The 
facts speak for themselves. The case is evidently one of gross 
mismanagement based on an ignorance which might be laugh- 
able, though not excusable, in people employed in mixing tea 
and coffee, but shameful in the direction of a company for 
making an explosive. Considering the scientific knowledge 
imperative in making and handling our modem explosive?, 
the appointment of the one manager who was “no chemist,” 
and of the other who was so good a chemist (from the Royal 
Polytechnic) as to proceed to re* dip Hunt’s material m order to 
make it stronger 3 at the request of his directors, and was only 
warned off when this compound nearly blew him into the 
air, calls loudly for explanation. It is important that the 
whole responsibility involved in this disgraceful case be fully 
elucidated by further inquiry. 


NOTES 

The annual meeting of the Institution of Mechanical Engineers 
opened on Tuesday at Bristol Mr. T. Hawksley, C.E., in his 
opening address, said it was the duty of the government to adopt 
such timely measures as would secure to us the paths of the i 
ocean for our food inwards and our manufactures outwards. He 
deprecated the building of enormous and unwieldy Boating 
castles, and advocated the construction of a fleet of swiff, light, 
well-engined ships, equally capable of sailing or steaming. He 
thought the extreme action of some of the working classes the 
cause of England’s trades going ’abroad, There was a conver- 
sarioDe in the evening. 

A remarkable case relating to manufacture and transport 
of explosives has just been the subject of an inquiry before the 
Wreck Commissioner. The facta are briefly these s— 1 The pas- 


We regret to announce the death of Prof. Adolph Erman, the 
well-known physicist, which occurred in Berlin, July 13th. He 
was born in Berlin, 1806, and after completing a broad range of 
scientific study, devoted himself to physics, following in the path 
of his father, who was then professor of that branch in the Berlin 
University. In 1828 he joined the Norwegian expedition sent 
out to Siberia to investigate the phenomena of terrestrial mag- 
netism. His own researches were carried out fat beyond the 
confined limits of the expedition, and after thoroughly examin- 
ing the hitherto almost unknown volcanoesbf Kamtschatks, he 
terminated his journey by completing the circuit of the world in 
a Russian frigate. Tine rich store of magnetic observations made 
during the entire tour were gathersd together into a work of two 
volumes. In 1834 Erman was appointed Professor of Physics 
at Berlin, a pest which be continued to occupy up to Hie time of 
his death. Prom 1841-1866, he edited ihtAnhiv fUr toksm* 



y*ly a 6 , 1877 ] 


NATURE 


257 


uhqftliche Kunde von Russtaud, a periodical issued at the 
expense of the Russian Government and designed to keep the 
world at large informed of the progress of scientific research in 
Russia. His investigations, extending into nearly every branch 
of the natural sciences, appeared chiefly in PoggtndorJjPs An • 
natm and the Astronomische Nachrichteiu The most valuable 
are his researches on terrestrial magnetism. In connection with 
H, Petersen he calculated the constants for Gauss’s theory of 
terrestrial magnetism, based on his own multitudinous obser- 
vations. A most valuable contribution to Gauss’s theory is also 
to be found in his work on the magnetic phenomena of the year 
1829, which includes a complete study of secular changes based 
on all then made observations. An equally exhaustive wotU on 
the magnetic phenomena of i860, was left uncompleted at his 
death. In 1874 Prof. Erman was elected a fellow of the Royal 
Society. 

With the view of extending the rudimentary teaching of ] 
physiology and tlie laws of health in elementary schools, the 
National Health Society has placed at the disposal of the School 
Board for London, in addition to a sum of 100/. offered pre- 
viously, a further amount of 25/. annually for four years, to be 
given in premiums to those teachers and children who pass the 
best examinations in these subjects. 

Since the institution of the Morgue in Paris, unidentified 
bodies have, it is known, been exposed, unclad, on stone slabs. 
It has now been decided (we learn from the Revue Scientifique) 
that the dead shall be placed before the eyes of the public just 
as they have been found, with the proper exception of those who 
bear on any part of their body a mark which may facilitate 
recognition. It is anticipated that this measure will increase by 
a third the number of identifications at the Morgue. — A course 
of lectures on legal medicine at the Morgue will be commenced 
in November. This practice has been discontinued for the last 
fifteen years. 

The Helvetic Society of Natural Sciences is to hold its 
annual congress at Bex, canton de Vaud, on August 20, 21, 
and 22. 

The intention is known to have been long cherished to erect 
a monument in Stockholm to Linnaeus, and a sum of 45.000 
crowns has been collected for the purpose. There have been two 
proposals, and to carryout the smaller of these the sum just named 
would be sufficient. But since the conviction has of late gradually 
gained strength that the statue should be raised on the so-called 
14 Flora’s Bakke" (Flora’s Hill), in the Hop Garden, a desire 
has also grown to realise the larger proposal, according to which 
Linnams would appear surrounded by four allegorical figures 
representing the four sciences to which he devoted himself, viz., 
Botany, Zoology, Mineralogy, and Medicine. On the under- 
standing that the commune will supply the necessary means for 
the pedestal and for erection of the monument, a sum of 30,000 
: crowns was still required to give effect to the larger scheme, and 
a subscription list has lately been started by thirty influential 
citizens of the Swedish capital with this object These thirty 
. have together subscribed 15,000 crowns, and it may be antici- 
*/. pated that the remaining 15,000 will ere long be forthcoming. 

We have recently received a Urge number of reports of local 
;; societies, several of them containing papers of more than local 
'\ intern!, but to which we can refer only in the briefest possible 
" way; The Norfolk and Norwich Naturalists’ Society is numei i- 
' .cully and financially stronger than at any previous period. 
I^Vmong the twelve papers published in its Transactions is one by 
-|:jProfi Newton, giving an intemting account of the naturalisation 
/’y'if the Edible Frog {Ram esculent a) in Norfolk. Mr. Randall 
Johnson contributes an approximate list of the extinct mammalia 

Norfolk.— The Annual Report of the Manchester Scientific 

£, v 


Students’ Association speaks favourably of its position and pros- 
pects, as does’also the Report and Proceedings of the Manchester 
Field Naturalists and Archaeologists* Society in the case of that 
Society.— The Cardiff Naturalists* Society is a large one and 
its thick Report and Transactions for 1876 contains several good 
papers. —Other Reports or Proceedings received are from the 
Bath Natural History Society, the Miners* Association of Corn- 
wall and Devon, the South London Microscopical and Natural 
History Club, the Croydon Microscopical Club, the East Kent 
Natural History Society, the Geological and Polytechnic Society 
of the West Riding of Yorkshire, the Torquay Natural History 
Society, the Brighton and Sussex Natural History Society, 
Quekett Microscopical Club, and the York School Natural 
History, Literary, and Polytechnic Society. Of one or two of 
the papers in the Natural History Transactions of Northumber- 
land and Durham we hope soon to give a detailed notice. 

The heat conductivity of hardened caoutchouc has been 
recently determined by Prof. Stefan, of Vienna. With six plates 
of equal thickness a parallel epipedal vessel was formed, and 
arranged as an air thermometer. The apparatus having acquired 
the temperature of a regularly-tempered room, it was inserted 
quickly in a vessel of broken ice j the time of insertion, and the 
position of the mercury in the manometer immediately observed, 
and then the times noted at which the mercury reached par- 
ticular heights. The thermometric conductivity was found about 

o -000928—-. Taking the specific heat of unit mass of vulcanised 

caoutchouc — 0 2 3, and the specific gravity xs I *22, it follows 
that the thermal conductivity = 0*00026. 

The American expedition round the world, recently organised 
by Mr. Woodruff, of Indianapolis, Is to start in October, and 
continue two years. Among the naturalists that have been 
engaged are Prof. Burt G. Wilder, of Cornell University, Dr. 
W. G. Farlow, Prof. Jenney, of Michigan Univeisity, Proi. 
Sidney J. Smith, of Yale College, Prof. S* C. Russell, of the 
School of Mines, Columbia College, C. Hart Merriam, and Dr. 
J. H. Kidder, U.S.N. The number of students is limited to 
eighty. The whole expense to each student is 85,00a 

At the last session of the Berlin Photographic Society a 
report wa3 presented on the extent of photography in Germany 
from which we glean some interesting statistics. In the German 
Empire there are 3,000 photographers, who require each on an 
average 3 lb?, of nitrate of silver annually. Austria possesses 
the same number of photographers, but the average annua 
consumption of nitrate of silver is but 1 ib. Germany manu- 
factures 20, coo reams of albumiirised paper annually, of which 
but 1,000 are for home use. 40, 000, coo carte s-de-visite were 
prepared in Germany during 1876* 

The Italian Committee for the exploration of Africa held its 
first session in June at Turin, under the presidency of the Crown 
Prince. It was decided to co-operate vigorously with the 
International Committee. The Italian Committee will devote 
its energies at first to the establishment and maintenance of a 
station at Shea, where the Marchese Antinori is at present, 
regarding this as one of the most desirable positions from which 
to send out expeditions into the interior of Africa. 

The Scottish Meteorological Society bolds its half-yearly 
general meeting in Edinburgh to-day. The business includes 
reports by Mr. Buchan on the temperature of the sea at Peter- 
head, and on the relations of »he herring fishery to meteorology, 
for the four years 1873-76. 

The first number of Prof. Hoppe-Seyler’s new quarterly 
journal, the Zeitschri/l /Hr pkysiologhche Chetnie has appeared. 

It contains valuable papers on the process of urea-formation 
in animal bodies, and the influence of ammonia ialt» on this 
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(Salkottski).-— On aromatic substances in the animal body, and 
determination of sulphuric acid in urine (Baumann), — On 
animal and plant albuminous bodies (Weyl). — On lactosuria 
( Hofmeister) ; and on the physiology of lactic add (Spiro). 
The journal is a dedded acquisition to scientific literature, 

We have received the programme of excursions of the 
Manchester Field Naturalists’ and Archaeologists’ Society for 
July to October. The seven excursions arranged (for Saturdays) 
appear to be of a varied and interesting character. 

The additions to the Zoological Society’s Gardens during the 
past week include an Egyptian Gazelle (Gazella darcas) from 
North Africa, presented by Mr. H. B. Benson : a Malbrouck 
Monkey ( Ccrcopitkccus cynosurus) from West Africa, presented 
by Mrs. Escott ; a Buraieister’s Cariama ( Chunga burmeisteri), 
a Brazilian Stilt Plover ( Himnntopus branliensis) from Buenos 
Ayres, two Black Swans (Cygnus at rat us) from Australia, two 
Piping Guans {Pipit e cumanmsis) from Bahia, an Urumutum 
Curassow {Nothocrax urumutum) from Brazil, deposited ; a 
Wapiti Deer ( Cerzms canadensis), an Indian Muntjac (Ccrtmius 
muntjac) born in the Gardens. 

ASTRONOMICAL SYMBOLISM OF THE EAST 1 
THE two stars which in the book of Job are connected 
1 with Orion, and to which the Indian Orion-legend referred, 
are connected with the two red stars or Kohini of Indian 
traditions. It is shown that these two fixed stars, observed as 
contemporaneously rising and setting on the horizon, formed the 
unchangeable starting points for regulating the lunations, and that 
they thus brought about in course of time an absolute correct 
chronology. 'Hie early discovery of equinoctial precession led 
to the substitution of these fixed stars by the changeable 
equinoctial points, till Copernicus, by separating the latter from 
the solar path, re-established the correct measurement of time 
by referring the solar motion to fixed stars. The determining 
single stars, later, constellations nearest to the equinoctical points, 
to which former, both Chinese and Persian, traditions refer, 
became the symbol of the order manifested by the heavenly 
bodies, which cosmical order was attributed to the Deity. The 
symbol of the two cherubs or kirubs, that is “ bulls, ” in tire 
language of cuneiform inscriptions, are shown to have referred 
to the rising and setting of the constellation of Taurus, which 
being called Kirub at its rising, was called Seraph, or Ser-Apis, 
literally, “the grave ol the bull,” at its setting. The Tleiades 
in the neck ot Taurus s' and in the same relation to this 
constellation as the god Sebaot, the god of the Sheba-ut, or 
seven stars, the Sibut of the Babylonians, to the Cherub. The 
symbol of the chariot of the Cherubim, and of Jehovah riding on 
the Cherub, as the Pleiades may be said to be riding on Taurus, 
are thus astronomically explained, and connected with the 
representations of Ormuzd riding on the winged bull, as also 
with similar Mithratc representations. The fortnightly period 
of the Hebrews, from the new moon to the full moon, in 
connection with the processional cycle of seventy-two years, 
probably known to the Hebrews, is shown to have formed the 
basis ot the Osiris- Typhon legend, which was fully developed 
before the commencement of Egyptian histoty. The fourteen 
divisions of the litanies of Thot, the god riding on the moon, 
and whose secret number was seventy-two, are explained by 
reference to fourteen moon-stations of the lunar zodiac, the 
hidden Mazzaroth or mansions of the moon in the book of Job, 
and to the processional cycle of seventy-two years, with which 
can be connected the solar year and the Phoenix period of the 

K ians, the Saros of the Babylonians, and the Mosaic period 
e day like a thousand years, as well as several other 
Babylonian periods ; also the number of the sons of Japhet, and 
the genealogies in Luke from Seth to Joseph, the husband of 
Mary. When the solar zodiac had taken the place of the lunar 
zodiac, when the two determining fixed stars had been replaced 
by the changeable equinoctical points, and the commencement 
of spring and of autumn became the fundamental symbol of all 
religion?, the ideal heroes of light ’were connected with the 
spring-equinox, at first in Taurus, and the ideal heroes of 

* Abstract of paper read at the Society of Biblical Arcbseolo*y, M Qn 
Astronomical Syraboliim of the East, as transmitted by Hebrews and 
Chriifas," by M Ernest de Bunsen. 


j darkness with the autumn-equinox, at first in Scorpio, dose to 
which is the constellation of the Serpent Thus to Ormuxd, 
Indra, Osiris, Dionysos and Apollos, were respectively opposed 
the serpent deities Ahriman, Ahi, Typhon, the Titans and 
Python, So also the Messiah, “ The Sun of Righteousness,” 
the day-spring from on high,” was opposed by Satan, 
literally the antagonist, “the old serpent*' the devil The 
transition from the sacrifice of bulls to the sacrifice of lambs, 
and the vicarious and sin-removing character of these sacrifices 
in pre-Abrahttmc times, is shown to have been connected with, 
and probably to have been caused by equinoctial precession, by 
Aries haying taken the place of Taurus, Some of the mysteries 
of the Great Pyramid are explained by Eastern astronomical 
symbolism and the two passages pointing north and south are 
shown probably to have referred to the approximative^ contem- 
poraneous midnightly culminations of Aldebaran and Antares at 
the autumn equinox, as observable at places in the latitude of 
the Great Pyramid, and likewise in the latitudes of Bactria and 
Northern Indio, during a period of about 150 years, within 
which the year 3300 B.c. falls. The fact that Chinese, Indians, 
and Arabians, at a remote period, counted twenty-eight moon 
stations, but that there is nowhere a trace of twenty-nine 
mansions of the moon, is submitted as possibly implying a date 
for the earliest astronomical observations of the East transmitted 
to us, at a time when the lunar month, now having a duration of 
about twenty-nine and a half days have only twenty-eight days, 
or rather, not yet twenty-nine. As the mem motion of tne moon 
Is the same in long periods, this period of twenty-nine days 
would have probably commenced about 600,000 years ago, if 
the retardation of the earth’s rotatory motion, by which alone 
the prolongation of the lunar month seems to be explainable, 
really does amount to twenty-two seconds in a century, as now 
asserted by high authorities. 

THE NORWEGIAN EXPEDITION TO THE 
NORTH SEA 

pROM a letter by Prof. G. O. Sars, in the Christiania 
x Dagbladet , dated Bodo, June 24, we make the following 
quotations with reference to the progress of the Norwegian 
expedition which left Bergen on June II : — 

“ On the 16th of June we had arrived sufficiently far northward 
to commence our labours, and sounding-lines, thermometer*, 
dredges, and trawling-net* were at once called into use. Since 
then the work has been pursued unremittingly, despite stormy 
weather, and we have every reason to be satisfied with the results 
so far. The hitherto-unknown contour of the sea’s bottom 
between Foiden fiord and the Lofoten Islands is now so clearly 
ascertained by means of our transverse section, that we can map 
out to the north with a certain degree of precision the curve of 
the extended barrier, which keeps back the cold water coming 
from the depths of the Polar Sea. We have found the curve 
somewhat different from our expectations, especially in the 
neighbourhood of the Lofoten. The soundings appear to 
indicate the presence of a remarkable indentation, similar to the 
one on the southern part of the coast, and we have found a 
precipitous slope of the sandbank resembling that of the well- 
known ** Storeg” near Aalesund. It is evident that we have 
encountered here a most important submarine conformation. The 
consideration of its effect on our sea-fisheries will be delayed until 
more detailed surveys have been carried out. In the course ot our 
soundings on the way to Bodd, we were able by means of the 
improved Negretii-Zambra thermometer to establish beyond the 
range of doubt the presence 01 a layer of warm water below a 
layer of cold water of considerable depth. 

“ Our zoological acquisitions have been highly satisfactory, 
especially those in the cold zone. We have added several species 
to the list of the previous expedition ; amongst them some 
hitherto detected in the Polar Sea only and others entirely new. 

“ The voyage will he pursued to Rost, where several days will 
be spent in magnetic observations, and in gathering zoological 
specimens. The latter promise to be of value on account of the 
zoographical interest of the locality, which has as yet been left 
unvisited. The section from Rost will be followed carefully in 
order to determine with certainty the expected bend in the sand* 
bank. The progress of our expedition shows us more and more 
the fundamental importance of an accurate knowledge of the 
physical nature of the North Sea# not only for Norway, but also 
for the solution of the general questions with regard to the 
physical and biological conditions of the ocean in general” 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Berlin,— No smal l degree of excitement has been caused in 
the university circles of Germany by the expulsion of a Pri vat- 
docent, Dr. Diihring, from the University of Berlin, not only on 
account of the great rarity of the occurrence, but on account of the 
circumstances wading to the act Dr. Diihring, who has suffered 
f roro blindness since the commencement of his pedagogic duties 
in 1865, has developed, notwithstanding, a remarkable degree of 
mental activity in a variety of directions, issuing works on 
political economy, metaphysics, mathematical physics, See . , and 
attracting a numerous auditory by the radical and unfettered 
character of his utterances on these subjects. His unsparing 
denunciation of the more shadowy side of German universities, 
the system practically in vogue with regard to the appointment 
of professors, &c., has induced a somewhat wide-spread feeling of 
bitterness towards him, which has led to an accusation before 
the university based on the unmeasured personal criticism of his 
colleagues, especially Prof. Helmholtz, in lately issued works. 
The expulsion has led to the holding of meetings and Issuing of 
addresses by the more radical portion of the students, who regard 
the section of the Prussian constitution, ** die Wissenschaft und 
ihre Lehre ist fret M as endangered ; and the whole affair has led 
to a thorough ventilation of the condition of the universities in 
the press of the empire. 

Russia. — The Russian Government expends 2, 140,000 roubles 
(over 300,000/.) on its seven universities, of which sum the 
Moscow University receives the most — 425,000 roubles. * 

Salaries of German Professors.— From a recent state- 
ment with regard to the salaries in the Berlin University, we 
notice that the two well-known professors of chemistry and 
physics receive each 1,500/. independent of the lecture receipts, 
while 900/, is the salary of a number of other leading professors. 
These figures are, however, much above the corresponding ones 
of other German universities. 

Strassburg. — According to an imperial order the University 
Receives in the future the title “ Kaiser "Wilhelms UniversUat.” 
'Phe present attendance — 658— shows for the first time since the 
re-establishment of the University a decrease in the number of 
students. The faculty embraces 106 professors and pri vat - 
docenten. The large anatomical laboratory is approaching 
completion. 

Tubingen, — The present number of students in attendance 
on the University amounts to 1, 103, the largest number attained 
since its foundation. Extensive preparations arc being made for 
the celebration in August of the 400th year of its existence. 

Zurich. — The University has at present an attendance of 
324, of which the majority are in the medical faculty. Of the 
seventeen female students fourteen study medicine and three I 
philosophy. | 


SCIENTIFIC SERIALS 

The Quc rterly Journal of Microscopic Science for July contains 
several articles of special interest First is the fourth part of 
Mr, Archer’s rhuml of recent contributions to our knowledge of 
M Fresh-water Rhizopoda,” in which Letythium hyalinum *, 
Chlamidophrys stcrcorea, Plaioum parvum, Grotnia paludosa , and 
Cyphodma truncata are described and figured.^-Following is an 
abstract of Mr. E, C. Baber’s researches on the lymphatics and 
parenchyma of the thyroid gland of the dog, with illustrations, 
published at length in the Philosophical 7 ran sac lions. —Dr. 
Watney also, from the same Transaction r, gives, with a plate, 
an account of his study of the minute anatomy of the alimentary 
canal.— Dr* Angelo Andres describes and figures a new genus 
and species of Zoanthina Malaaxltrmnta {Panccria spongiosa ). 
—Prof. Frans Boll follows with his “Contributions to the 
Physiology of Visionj and of the Sensation of Colour. n — Mr. A. 
Sangster has observations on the muscular coat of sweat glands, 
in which It is shown that the epithelium of the gland rests directly 
upon the muscle surrounding it,— Dr. Klein contributes a paper 
on the minute anatomy of the omentum, describing certain bud- 
luce structures occurring on the fenestrated portion, the method 
of production of the fenestra;, and some points in the formation 
of the blood-vessels,— Mr. F. Darwin writes on the protrusion 
of protoplasmic filaments from the glandular hairs on the 
leaves of the Common Teasel, in which he helps to develop 
the important principles of the incipient, steps in the formation 


of special organs. — Mr. H. N, Moseley gives notes on the 
structure of several forms of Land Plananans, with a description 
of two new genera and several new species, and a list of all 
species at present known. — Notes and memoranda conclude the 
number. 

Bulletin 0/ the Buffalo (N.Y.) Society of Natural Sciences , 1877. 
This society has published a valuable list of the freshwater 
fishes of North America by Mr. D. S. Jordan, Mr. M. C. 
Cooke is contributing a similarly exhaustive list, with references, 
of the hyphomycetous fungi of the United States. — An interesting 
paper by Mr. F. S. Dellenbaugh gives some account of the so- 
called Puebla Indians of the Rocky Mountain region, also known 
as Shinmnos. They were not really of Indian race ; they 
seemed to have died out in consequence of the incursions of the 
true Indians, The name Moquis, by which seven of their 
villages are designated, signifies “the dying race.” In their 
retreat before the enemy they occupied the most inaccessible 
retreats in the cafions, built cliff houses, cultivated minute patches 
on the cliffs, lived in caves, See. They appear to have had 
considerable artistic skill, from the designs, and even paintings, 
left on sandstone in the walls of houses. See. The writer urges 
a careful exploration of ail the extant remains of these people, 
for they are rapidly being destroyed by careless and ignorant 
settlers. 


SOCIETIES AND ACADEMIES 

London 

Meteorological Society, June 20. — Mr. II. S. Eaton, 
M.A., president, in the chair. — Ilenry Hoarder and Henry 
Law, M.Inst.C.E., were elected fellows of the Society. — The 
following papers were read On an improvement in the me- 
chanism of self-recording meteorological instruments, by the Rev. 
C. J. Taylor. In order to obviate sluggishness in self-record- 
ing aneroids and ordinary small-bore mercurial barometers, the 
author places a small electric bell apparatus, from which the bell 
has been removed, so that the clapper when in action shall 
strike on the top of the vertical brass bar on which the record- 
ing pencil slides ; by this means a very rapid succession of light 
taps can be administered at a point which affects all the move- 
able parts of the mechanism. — Results derived from the sun- 
shine records obtained at the Royal Observatory, Greenwich, by 
means of Campbell's self- registering sun-dial, during the year 
ending April, 1877, by W. Ellis, F.R.A.S. The instrument 
consists of a very accurately- formed sphere of glass four inches 
in diameter, supported concentrically within a well-turned hemi- 
spherical metal bowl in such a manner that the image of the sun 
formed when the sun shines falls always on the concave surface 
of the bowl. A strip of some material being fixed in the bowl, 
the sun, when shining, burns away the material at the points ar 
which the image successively falls, by which means a record of 
periods of sunshine is obtained. The duration of sunshine in 
hours for each month of the year ending April 30 (excepting 
from May 1 to 6, July 31, and October 27 to 31), was as 
follows 


hrs. 

May 152*3 
Tune 184*5 
July 2143 


hrs. 

Aug. 216 *9 
Sept. 106*1 
Oct. 473 


Nov. 35 9 
Dec. 6*5 
Jan. 187 


hrs. 

Feb. 36-4 
Mar. 99*3 
Apr. 71*8 


The greatest daily duration was 13*9 hrs. on June w, daily 
durations exceeding 10 hrs. occurred six times in May, eight in 
June, ten in July, and eleven in August. One of the most 
remarkable periods was August 7 to 14, the duration having 
exceeded ten hours on every day during this time. It appears 
that in the months of August, September, and October, the 
mean maximum and minimum temperatures were both, on the 
average, higher on days of greater sunshine than on days of lesser 
sunshine, whilst in the months of January and February, an 
exactly opposite condition existed. In the remaining months the 
mean maximum temperature of the greater sunshine group was 
higher, and its mean minimum lower, than the corresponding 
mean maximum and minimum temperatures of the lesser sunshine 
group. It also appears that there was more sunshine after noon 
than before noon m every month, except August, March, and 
April.— On the diurnal variation of the barometer at the Roya 
Observatory, Greenwich, by W. Ellis, F.R. A*S, The Astro- 
nomer-Royal having communicated the numerical values of the 
variations of the barometer as deduced from the photographic 
records at the Royal Observatory, during the twenty years ending 
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1873, the author adds a lew general remarks thereon. Com- 
paring together the different months of the year, it is observed 
that the morning minimum and the forenoon maximum both 
occur earlier as the year advances ; they are earliest in summer, 
and become later again on the approach of winter. The after- 
noon minimum and evening maximum, on the contrary, occur 
later as the year advances ; arc latest in summer, and become 
earlier again towards the end of the year. They all change in a 
certain degree with the changes in the times of sunrise and sun- 
set As a consequence of this the intervals between the morning 
minimum and the forenoon maximum, and between the afternoon 
minimum and evening maximum do not change very much 
through the year, whilst that between the forenoon maximum and 
afternoon minimum is much shorter in winter than in summer, 
and that between the evening maximum and morning minimum 
is much longer in winter than in summer. — On the rainfall of 
Jamaica during the seven years 187076, by Griffith N. Cox.— 
Contributions to the meteorology of Cannes, by William Marcet, 
F.R.S.— Mr. Marriott exhibited and described Bogen’s hygrometer 
and new standard siphon barometer. The barometer possesses the 
following special features It is so constructed that it can easily 
be put together and taken to pieces again. The long leg consists 
of a tube of the same diameter throughout, and is supplied with 
a glass stopper which has a very fine bore passing through its 
centre, enabling one to fill the tube with mercury in one or two 
minutes and to completely exhaust it of ah in one or two minutes 
more. The open end of the long leg is ground air-tight to the 
short (curved) leg and can be instantaneously put together or 
separated. The Tong tube alone is graduated so as to have only 
one node, but by a peculiarly-constructed screw 7 of given length 
placed on the short tube a precise and accurate reading can be 
easily obtained. The barometer is mounted on a peculiarly- 
shaped stand which has three adjusting screws by means of which 
the perpendicularity of the instrument can be ensured. 


Pauls , 

Academy of Sciences, July 16.— M. Peligot in the chair.— 
The following papers were read : — Anthrax and septicemia, by 
MM. Pasteur and J ouberL Anthrax may be called the disease of 
(what the authors call) bacteridie , as trichinosis is the disease of the 
trichina. The blood of a healthy animal contains neither microsco- 
pic organisms nor their germs. That of an animal haying anthrax 
contains no organisms but the bacUridu > which is aerobic, so 
that the anthracic blood is imputrescible of itself. In the car- 
case the blood putrefies through vibrios lodging in it. The 
bacleridie disappears in liquid, in presence of CO*. It is a 
mistake that putrefaction, as such, destroys the anthracic 
virulence. The development of the bacteridic takes place 
difficultly when in the presence of other organisms. These 
observations the Jtu'izors apply to certain facts of practical 
experience. They state that septicemia is produced by a mb ru- 
men as anthrax is by a bacleridie. — Experiments, according to 
which the fragmentary form of meteoric irons may be attributed 
to a rupture under the action of strongly compressed gases, such 
as arise from explosion of dynamite^ by M. Daubrce. To steel 
prisms were attached charges of dynamite, which were exploded in 
day pits, $0 that the parts could be brought together afterrupture. 
The alveoli produced (often grouped) with projecting rim, were of 
more pronounced character than those from powder. The 
surface was sometimes raised in long bulging ridges. The 
surfaces of fracture were some of them polished, others striated. 
•—Researches on the tertiary strata of Southern Europe, by M, 
Hebert. This first paper relates to the eocene and lower 
miocene of Hungary, — M. Dumas, referring to a recent paper 
by M. See, affirmed that the real inventor of salicylic add was the 
eminent Italian chemist M. Biria,— On a disease of the grape in 
the vineyards of Narbonne (June and July, 1877), by M. Garcia, 
— Observations of D’ Arrears periodic comet at the Marseilles 
Observatory, by M. Stephan.— Note on the theory of quadratic 
forms with any number of variables, by M. Frobcaiu*. — 
Demonstration of two geometric laws enunciated byM, Charles, 
by M f’uret —On the division of the drcamference Into equal 
PJrif/ M, Lucas.— Researches on compressibility 
of liquids (continued), by ML Amagat. Inter aw* the co- 
efficient of compressibility increases when the ptwore ia- 
cwwcs for all liquids in which it u*crea*e* with the 
temperature. The compressibility of auecessfvc term* of 
ttie family of fbrmenic carburets 4tmaic£ twftdarjy m we 
jpscend in the series, both at ioo^ and at Cflewtef _ - 

The presence of sulphur, chlorine, orbroarin^ ta Iwptftbodte*, 


tends to render them less compressible— On the electric and 
capillary properties of mercury in contact with different aqueous 
solutions, by M. Lippmanu, When mercury is in contact with 
pure or nodulated water, the addition of a email quantity of 
certain substances to the water changes notably the capillary 
constant and the electromotive force. M, Lippmann proves that 
for each value of the latter the capillary constant has one, and 
only one, determinate value independent of the chemical com- 
position of the liquid. That is, if for two different combina- 
tions the electromotive force is the same, the capillary constant 
is also the same— On the vapours of alcoholate (of chloral, by 
M. Troost— Action of light an hydriodic acid, byM, Lemoine. 
Hydrogen and iodine do not sensibly combine in the cold 
state under the influence of light It may be inferred that 
the decomposition of hydriodic arid by the sun is unlimited. 
The slow decomposition in light mignt be used to measure 
the degree of illumination of ine sky in large meteorological 
observatories. In a month of insolation in the cold state 0 80 
of gaseous hydriodic arid is decomposed, whereas heating one 
month at 265° decomposes only 0*02, and even at 440* during a 
few hours, only 0 20. — Note on a new derivative of indigotine, 
by M. S chtttzenberger. — On the properties of resorrine ; thermo- 
chemical studies, by M. Calderon. — On the reform of some 
processes of analysis used in the laboratories of agricultural 
stations and observatories of chemical meteorology j second 
memoir, addimetry, by M. Houzeau. — On the nature of acids 
contained in the gastric juice (continued), by M. Richet. There 
is in gastric juice an organic acid soluble in ether, and it is 
probably sarcolactic acid. — Note on numeration of blood cor- 
puscles in diphthcritis, by MM, Bouchut and Dubrisay. In this 
disease there is a considerable increase in the number of white 
corpuscles, and a diminution of that of the red,— On the 
influence of excitations of organs of sense on the heart and the 
vessels, by MM. Couty and Cliarpentier. Such phenomena 
seem to be produced, not by the sensorial perception itself but 
by an ulterior cerebral work which might be called emotional . — 
Experiments proving that neither pure air nor oxygen destroy 
the septicity of putrefied blood, by M. Feltz. — Researches on a 
case of congenital ectopia of the heart, by M. Francois- Franck. 
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THURSDAY, AUGUST 2, 1877 


THE PHYSICAL BASIS OF MIND 

The Physical Basis of Mind f with Illustrations , toTtg 
the Second Series of Problems of Life and Mind, By 
George Henry Lewes, (Triibner and Co., 187 7.) 

W HEN the first volume of “ Problems of Life and 
Mind” appeared, I ventured to say that perhaps 
Mr. Lewes promised too much in undertaking to exhibit 
u how the sentient phenomena may be explained by 
neural phenomena.” I also directed a criticism, as 
pointed as I could make it, against a proposition placed 
by Mr. Lewes at the foundation of his psychology ; 
namely, that “ actions are prompted and really guided by 
feeling.” The present volume is, in addition to much 
else, Mr. Lewes fulfilment of his promise and his reply 
to the criticism. 

Considering the limited amount of space at my dis- 
posal, I shall, I believe, put it to most advantage^ by con- 
fining myself to these two points. As regards the first — 
the possibility of finding a physical basis of mind — a 
sentence in the preface rouses misgivings : “ Materialism, 
in attempting to deduce the mental from the physical, 
puts into the conclusion what the very terms have ex- 
cluded from the premisses ; ” “ the attempt to interpret 
the one by the other" is a legitimate undertaking only 
“ on the hypothesis of a physical process being only the 
objective aspect of a mental process.” This is of ill 
omen ; that which can be done as science does not seek 
its justification in metaphysics. But let the interpre- 
tation be taken on its merits. What is it ? Though pre- 
pared for disappointment, readers will doubtless be 
surprised to hear that when looked for, it is nowhere to be 
found. “The sensation, or state of consciousness,” says 
Mr. Lewes, “is the ultimate fact ; we can only explain it 
by describing its objective conditions.” In place of the 
second proposition, “wc can only explain ? &c., most 
thinkers prefer to say we cannot explain it, we can only 
describe its objective conditions. The difference, then, 
between Mr. Lewes and others, is not that he has any 
new light to offer, but that he insists on calling that 
an explanation which others cannot see to have that 
character. The sense in which Mr. Lewes thinks he 
can correctly call a description of neural processes an 
interpretation of mental facts rests on*his statement of 
the metaphysical hypothesis that these are but “different 
aspects,” “ the two faces of one and the same reality” 
“ It is thus indifferent,” he continues, “ whether wc say 
a sensation is a neural process or a mental process ; a 
molecular change in the nervous system, or a change in 
feeling ” Suppose all this to be understood and granted, 
where is the explanation or interpretation of the one by the 
other ? Isa description of one aspect of a thing an ex- 
planation of a very different aspect of the same reality ? 
Not eyen metaphysical legerdemain can give the illusion 
of a physical basis of mind. Mr. Lewes sees that it is 
impossible to conceive a neural process as % causing the 
mental process. He does not say that molecular move- 
ment becomes, or is transformed— in any sense, concetv- 
able or inconceivable — into sensation. Mind is not the 
Vo u xvx.— No. 405 


outcome of physical condition s^or combinations ; it is 
an aspect y “ the spiritual aspect of the material organism.” 
Readers may now judge whether Mr. Lewes can claim 
to have explained sentient phenomena by neural pheno- 
mena, to have shown the manner in which the Self and 
Not-self “ are combined in feeling and thought.” 

Against Mr. Lewes’ proposition that the movements of 
living beings are prompted and guided by feeling, I urged 
that science has carried us to a point at which we have 
but to pause and reflect to see that all movements must 
be the consequents of purely physical antecedents ; that 
the amount and direction of every nervous discharge 
must depend solely on physical conditions. And I con- 
tended that to see this clearly is to see that when we 
speak of movement being guided by feeling, we use the 
language of a less advanced stage of enlightenment. 
This view has since occupied a good deal of public atten- 
tion. Under the name of Automatism it has been advo- 
cated by Prof. Huxley, and with a firmer logic by Prof. 
Clifford. It has been argued about in the Spectator , 
zealously combated by Dr. Carpenter, and now Mr. 
Lewes makes it the subject of one of his Problems, 
devoting seven chapters to its discussion. 

Mr. Lewes cannot think that Prof. Huxley really holds 
the repulsive doctrine in question, though “ supposed to 
hold (it) by those whom his expressions mislead.” Yet, 
curiously enough, it is against Prof. Huxley’s statement 
that Mr. Lewes’ polemic is specially addressed. It is 
not my affair to reply for Prof, Huxley. Mr. Lewes has, 
however, mentioned me as having insisted “with iterated 
emphasis ” on the view he now “ most earnestly desires 
to refute.” I must give my own statement. Here it is as 
given in my rev iew of “ Problems of Life and Mind 
( The Examiner , March 14, 1874): — “ Using the word 
feeling in its ordinary acceptation, as a name for subjec- 
tive phenomena alone, we assert not only that no evidence 
can be given that feeling ever does^prompt or guide action, 
but that the process of its doing so is inconceivable. How 
can we picture to ourselves a state of consciousness 
putting in motion any particle of matter, large or small ? 
for this is really what it comes to. . . . Puss, while dozing 
before the fire, hears a slight rustle in the comer, and 
darts towards the spot. What has happened ? Certain 
sound-waves have reached the ear, a series of physical 
changes have taken place within the organism, special 
groups of muscles have been brought into play, and the 
body of the cat has changed its position on the floor. Is it 
asserted that this chain of physical changes is not, at all 
points, complete and sufficient within itself ? Mr. Lewes, we 
believe, will not assert this ; he will admit that the material 
succession is unbroken. Once more, then, in what sense 
can we take the proposition that actions arc prompted 
and really guided by feeling f ” Putting in the place of 
my cat hunting for a mouse, the analogous case of a wolf 
springing on a sheep, Mr. Lewes replies : “ Unless the 
term physical is here used to designate the ^yhifctive 
sequent*) as contemplated by an onlooker, whb likens 
the process to the sequence observable in a machine, I 
should say that from first to last the process has been not 
physical, but vital? The word “ unless,” with which the 
reply opens, might be objected to, as implying that the 
term “physical” might be here employed to designate 
something else than the objective sequence— that succes* 
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sion of external events which can be seen or imagined In 
terms of vision. Quite irrelevantly, as it seems to me, Mr. 
Lewes specifies a particular kind of on-looker— one who 
likens the process to the sequence observable in a machine. 
I will only say that for myself 1 decline the honour 
of a place among those physiologists and philosophers 
who, according to Mr. Lewes, have failed to per- 
ceive the “ radical difference between organic and in- 
organic mechanisms/ However, Mr. Lewes has put it 
on record that if when I spoke of a series of physical 
changes taking place within the organism 1 meant 
series of inorganic changes— that the movements of 
rite cat resulted from something of the nature of a 
combination of levers, springs, and pulleys, then, he 
“ should say that from first to last the process has 
been not physical but vital / And who will question 
that Mr. Lewes would be quite right in so saying ? But 
why suppose anything so unlikely ? Yet this is the mean- 
ing Mr. Lewes gives to the word “ physical " when it 
occurs in the mouths of those against whom he directs 
his arguments. For instance : physiologists are in the 
habit of describing unconscious reflex movements as 
physical processes. Of this description Mr. Lewes says : 
“ Restate the conclusion in different terms and its fallacy 
emerges ; * organic processes suddenly cease to be'orgamc, 
and become purely physical by a slight change in their 
relative position in the consensus.' " But to proceed. 
Not having used the word “physical” in any peculiar 
sense, but in accordance with ordinary usage, my question 
remains — “ Is it asserted that the chain of physical 
changes is not, at all points, complete and sufficient 
within itself ? * So far is Mr. Lewes from denying the 
physical succession to be unbroken, that he states this, 
or something very like it, over and over again, as a truth 
almost too self-evident to require expression. Thus we 
read : “ So long as we are dealing with the objective 
aspect we have nothing but material processes in a mate- 
rial mechanism before us. A change within the organism 
is caused by a neural stimulation, and the resulting action 
is a reflex on the muscles. Here there is simply a trans- 
ference of motion by a material mechanism. There is in 
this no evidence of a subjective agency ; there could be 
none/ But we also find statements that seem to have a 
contrary implication. Here is one : u The physiologist is 
compelled to complete his objective observations by sub- 
jective suggestions; compelled to add feeling to the 
terms of matter and motion, in spite of the radical diver- 
sity of their aspects.” How is he compelled to infer that 
of which Mr. Lewes has just told us there could be “no 
evidence ”? Again, while the volume abounds with 
detailed descriptions of the behaviour of dogs, frogs, 
and men, given as instances in which it is “ evident 
enough,” to Mr. Lewes, that their actions were “ deter- 
mined by sensations, emotions, and ideas,” yet Mr. Lewes 
is equally positive that we are “ passing out of the region 
of physiology when we speak of feeling determining 
action. Motion may determine Motion, but Feelmg can 
only determine Feeling/ Where, then, are we, when we 
talk of feeling determining action ? In, I 'maintain, the 
gray morning of that intellectual light which is still far 
from having reached its noon-day splendour. 

In the minds of our savage ancestors feeling was the 
source of all movement. Every one of them had what Mr. i 


Lewes, after all he has written about scientific method, can 
call “ the irresistible evidence each man carries in his own 
consciousness, that his actions are frequently— even if not 
al ways — determined by feelings ; ” and they spoke accord- 
ing to their light. But while we shall continue to speak 
of feeling determining action, it will only be as we speak 
of the rising and the setting of the sun. Mr. Lewes is of 
a different opinion. He says : u We do so speak and are 
justified. For thereby we implicitly declare, whrt 
psychology explicitly teaches, namely, that these two 
widely different aspects, objective and subjective, are but 
the two faces of one and the same reality.” If Mr. Lewes 
did not go farther than this 1 should not care to quarrel 
with his endeavour to put a new metaphysical meaning 
into the language of old error. But he thinks that on the 
strength of this hypothesis the material succession may 
be regarded as unbroken, and yet a rational interpre- 
tation found for the proposition — actions are prompted 
and really guided by feeling. Because the molecular 
changes in the brain which form part of the series of 
material changes involved in the production of motion 
may be held to be, in a metaphysical sense, the other side 
of what we know as feeling, Mr. Lewes somehow con- 
cludes that “we must declare consciousness to be an 
agent (in the production of motion), in the same sense that 
ivc declare one change in the organism to be an agent in 
some other change " (the italics are by the author). Let 
us see. The word “ consciousness '' here denotes two 
things assumed by Mr. Lewes to be two faces of one 
thing. If we substitute for this word one of these deno- 
tations and say 4< we must declare the molecular changes 
involved in the production of motion to be an agent, &c./ 
the statement becomes the most empty tautology. If we 
give to the word “ consciousness n its other meaning — 
feeling — the proposition becomes what Prof. Clifford calls 
“ nonsense ; ” and is, as Mr. Lewes says, placing feeling 
where “ there is obviously no place for it— among material 
agencies/ If by “ consciousness” Mr, Lewes means 
neither the molecular changes nor the feeling, but the 
something of which both are but aspects* then he is alto- 
gether beyond science, and for the moment it is enough 
to say that this metaphysical entity is not an agent “ in 
the same sense” &c. 

Corresponding to those feelings, which Mr. Lewes will 
have it inspire and guide movement, there are conditions 
of the organism which can be conceived as the causal 
antecedents of the movements— the feelings, as admitted, 
cannot, Our instinctive faith in the unity and constancy 
of things leaves us no room to doubt that identical organic 
conditions will ever be accompanied by identical feelings 
and followed by identical movements ; but this does not 
bring into view any scientific sense in which the feelings 
can be said to inspire and guide the movements. These 
for ever remain parts of an infinite series of physical con- 
sequents following on physical antecedents. This is the 
thesis at present so repulsive to many minds. Against 
this Mr. Lewes has nothing to advance. If any look to 
him for comfort they will find that, promising them bread, 
he gives them a stone— the same stone that has already 
set their teeth on edge. 

One word to correct a false impression that the fore- 
going critical remarks would leave on minds unacquainted 
with Mr. Lewes' writings* Let no one suppose that 1 have 
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not read the book with admiration. Like all Mr. Lewes' 
works, it is a repertory of suggestive fact and of equally 
valuable and suggestive thought ; and if any reader 
derive from its perusal a tithe of the intellectual stimula- 
tion it has afforded me, he may regard his time as well 
spent. Reflective minds are diligently working towards 
clearer conceptions in a region that has hitherto been all 
obscurity. There is reason to believe that ere long philo- 
sophic thinkers of the highest rank will for the first time 
agree as to one or two fundamental conceptions. Few 
living men have done as much as Mr. Lewes to usher in 
this new era. Knowing my criticisms to be inspired 
solely by the same impersonal motives by which he has 
himself been sustained throughout his extensive labours, 
I am sure Mr. Lewes would be the last person to suggest 
that I could have made better use of the space at my 
exposal. Others, better qualified than myself, will draw 
attention to the importance of those parts of the work that 
I have not mentioned, as, for instance, the splendid essay 
on the Nervous Mechanism. 

Douglas A. Spalding 


GORE >S “ ELECT RO-M E TALL URG Y ” 

The Art of Electro- Metallurgy s including all known 
Processes of Electro- deposition. By G. Gore, LL.D. ? 
F.R.S. Text-books of Science Series. (London : 
Longmans, Green, and Co., 1877.) 

D R. GORE has evidently spared no pains to make 
this text-book a complete manual of the art of 
electro-metallurgy. Beginning with the history of the 
subject, be gives an interesting account of the rise and 
development of the art, full of names and dates and 
references, and makes the early inventors tell, as far as 
may be, their own story by quoting freely from their 
published papers. Then comes a “ theoretical division/' 
about which we have something to say presently, and 
this is followed by what forms the greater part of the 
work — a detailed account of practical methods of deposit- 
ing the various metals. This portion of the book, at once 
thoroughly circumstantial and comprehensive, cannot fail 
to prove most useful to the practical electropiater as well 
as to the scientific student. The metals most commonly 
employed in the arts receive, of course, most attention ; 
but almost none, even of the rarest metals, pass without 
notice, and the experiments are described with the pre- 
cision that comes only of experience. An admirable 
feature of Dr. Gore’s book is the habit he has of giving 
specific references to the authorities he makes use of, so 
that any one with a library at his command may, if he 
choose, turn up the passages cited. The remainder of 
the book is filled by a u special technical section ” con- 
taining various practical directions and details, and, in 
conclusion, we have a list of the books previously published 
on the subject and of the English patents referring to 
electro-metallurgy. The author is to be congratulated on 
the accumulation and systematic arrangement of an im- 
mense mass of information of a kind that will be welcomed 
alike in the workshop and in the laboratory. 

If Dr. Gore had given us only the practical parts of bis 
book we should have had little to say beyond praise and 
thanks. Unluckily, however, for himself as well as lor 


his readers, he has introduced a chapter on the theoretical 
principles which underlie the art of electro-deposition. 
Such theoretical rkhauffh are often to be found in prac- 
tical text-books, but their existence is surely a thing to be 
protested against even when they are tolerably well writ- 
ten. No one can hope to give a satisfactory account of 
chemical and electrical theory in fifty pages, and when 
his work is to form one of a series in which chemistry 
and electricity have already been treated of in separate 
books, the attempt is not only useless but unnecessary. 
These short abstracts are certainly not to be recom- 
mended to the novice ; and to the student who has already 
studied the subjects at greater length they are little short 
of an impertinence. In a book which stands by itself 
they might be tolerated if they were at once concise and 
accurate, giving what is needed and no more. In the 
case before us these extenuating circumstances are all 
absent. That Dr. Gore’s “theoretical division” is not 
concise the following quotation will suffice to show : — 

“ The strength of the current is equal to the electro- 
motive force divided by the resistance ; this is known as 
Ohm’s law ; it is directly proportional to the electro- 
motive force, and inversely proportional to the resistance ; 
if the resistance remains the same, and the electromotive 
force varies, the strength is directly proportional to the 
electromotive force ; and if the electromotive force 
remains the same, and the resistance varies, it is inversely 
proportional to the whole of the resistance in the circuit ” 
(P- 70 - 

As an instance of matter which might very well have 
been left out, take the following. After giving a table of 
conductivities, Dr. Gore proceeds : — 

“If the conduction-resistance of distilled water is so 
great in relation to that of copper, we can easily un- 
understand, by referring to the previous table, that the 
resistance of gases must be enormous. The electric 
conduction-resistance of air heated v to redness (sic) is 
30,000 greater than that of water, containing a 20,000th 
part of its weight of* sulphate of copper in solution " 
(P- 30 . 

Why this long-buried result of E. Becquerel’s (here, by 
the way, the authority is not cited) should be unearthed 
for the benefit of students of electro-metallurgy is almost 
as puzzling as is the strange piece of d priori reasoning 
in the first sentence, which, it is distressing to find, we 
are expected to understand easily. 

The vagueness and inaccuracy of some parts beggar 
criticism, and leave the reviewer but one weapon— a 
severe one indeed, but he has no other — he can only 
quote. Here are a few specimens chosen almost at 
random. 

“ The fundamental act or principle 01 magneto-electric 
action is, wherever there is varying magnetism , there is 
an electric current induced in an adjacent closed circuit at 
fight angles to it” (p. 57) ; the italics are the author’s. 

“ The electromotive force, or strength of the current to 
overcome resistance, depends upon the degree of differ- 
ence of strength of chemical affinity of the two metals for 
the electro-negative constituents of the liquid ” (p. 70), 

“The electromotive force (commonly called ‘the 
intensity ’) of the^current ...” (p* 337 )« 

“ As the electromotive force is diminished by resistance, 
a diminution of resistance in any part of the circuit will 
increase it” (p. 337) ; this extract we have ventured to 
italicise. 

« Motion of the articles is very advantageous ... it 
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greatly diminishes the electric conduction-resistance which 
would be produced by polarisation, due to layers of liquid 
of opposite electrical nature, collecting in contact with the 
electrodes ” (p. 3^), 

“ Potential and tension . — Previous to the completion of 
the circuit and formation of an unimpeded current, the 
free ends of the polar wires attached to the two metals 
are charged with the two kinds of electricity in an 
accumulated or free static condition, and are in a state of 
electric potential , i.e., possessing a capability of doing 
electric work. These accumulated electricities in the 
wires may be detected by means of a very delicate 
electroscope. The free electricities are also in a state 
of tension , constantly tending to escape and unite ; and 
their degrees of tension may be measured by means of an 
electrometer” (p. 71). 

From which it would appear that the difference between 
potential and tension lies in the fact that the one is to be 
detected by an electroscope, and the other measured by 
an electrometer. It would be just as satisfactory a 
distinction, and would besides have the merit of being 
true, to say that “ potential ” is the shibboleth of the 
electrically unlearned, while “ tension n is their refuge at 
all times. 

Over and over again we find such phrases as these 
u If the current to be measured is one of low electro- 
motive force” (p. 73) ; “a current of less quantity and 
greater electromotive force * (p. 338) ; and after we have 
been expressly told on p. 72 that there is no difference 
between currents except as regards their quantity per 
minute, it is surprising to learn that “as a general rule, 
the greater the electromotive force, and the smaller the 
quantity of the current, the harder and brighter is the 
deposited metal” (p. 344). 

But it is needless to multiply examples. We have given 
enough to show how much Dr. Gore has done to mar a 
really good book by adopting a precedent which, however 
well followed, is of very doubtful utility. In the present 
instance it may, perhaps, serve the good purpose of acting 
as a warning to future practical writers. 

We have noticed comparatively few typographical 
errors. Is it the author, or the printer, or the author’s 
evil genius, or the printers devil that we have to thank 
for this bewildering statement on p. 182 ? — 

“ Silver may be cleaned in water in which potatoes 
have been boiled, and a superior polish is thus imparted 
to them.” 

a,.. — 

OUR BOOK SHELF 

Enumeration de las Plantas Europeas que se kalian como 
stives Ires en la Provincia de Buenos Aires y en Pata- 
gonia. For Cdrlos Berg. (Buenos Aires, 1877.) 

This is a very interesting list of European plants intro- 
duced by various means into the two above-mentioned 
countries. It gives the relative abundance of each species 
and the conditions under which it is found. Altogether 
116 Dicotyledons, 30 Monocotyledons, and 8 Cryptogams 
are mentioned. Of these no less than 108 are common 
to Britain. As might be expected, the natural ordtrs 
Composite and Grammes*?, each with 20 species, and 
Cary ophy lie ae with 12, are the strongest in point of number 
of specks. Many notes are scattered through the twenty- 
four pages, from which we learn that under such extremely 
different conditions some of our British plants attain 
extraordinary dimensions. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their Utters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the apptarance even of com- 
munications containing interesting and novel /acts.] 

Optical Spectroscopy of the Red 4 £nd of the .Solar 
Spectrum 

Being now, with my wife, on the return voyage from a private 
spectroscopic experiment on solar light in Lisbon, there appear 
to be two or three reasons why I should request your leave to 
send this preliminary note to Nature before attempting to 
publish an v where a full account of what was teen. 

As the fit st of these reasons, I may mention that the continual 
assritance kindly afforded us by M. Oom, the Astronomer- Royal 
of Portugal, ana the several facilities obligingly granted to us, 
through his intervention, by the Portuguese Government, render 
an early and hearty acknowledgment imperative. All the more 
so, too, as the last and most successful series of observations, 
through four successive days of blazing sunshine, without the 
smallest speck or suspicion of a cloud anywhere from morning to 
evening each day, was made in a new suite of rooms recently 
prepared for the local astronomer’s residence in the Royal Park 
of the Ajuda. 

The second reason is the pleasing one to confess, that out of 
four prismatic arrangements Lried m the same spectroscope — the 
one which had the highest dispersion (viz,, 32 0 from A to II) 
gave also the best and most satisfactory definition, showing 
thereby such wondrously fine and minute detail amongst cloae 
lines as to cause it to be almost invariably employed, and that 
prismatic arrangement, I am happy to say, was lately made for 
me by Mr. Adam Hilger, of 192, Tottenham Court Road, 
London, on his owu lung-approved plan of three powerful arid 
symmetrical compound pi isms, while the eye-piece of the 
telescope, also by him, was of rock-crystal, and fitted with his 
peculiar reference line for micrometer mensuration. 

The third reason is the total contradiction given by the best 
of these observations to some conspicuous features of the Royal 
Society’s last publication on the red end of the solar spectrum, 
when seen at a high altitude with their second and most improved 
“ Indian Spectroscope.” 

Our late 1 .isbon measures, though made at a station close to 
the sea-levd, were yet, near the no on of each day tlieie, and 
on a midsummer sun in that latitude, taken through almost the 
very same thickness of atmosphere, as the Royal Society’s, and 
Mr. Hennessey’s high-sun series on the Himalaya Moun- 
tains. But those Indian observations having been printed in 
the Philosophical Transactions so long ago as 1874, I should be 
glad to know whether either the Royal Society or anyone else 
has published further particulars of the extreme red end of the 
solar optical spectrum since then. Piazzi Smyth, 

Astronomer-Royal for Scotland 


The Cretaceous Flora of America 

Near the close of his very interesting lecture “On the Tropical 
Forests of Hampshire,” published in Nature (voL xv. pp. 229, 
258, 2 79 ) Mr. J . S. Gardner says ; — “ 1 have great doubts, how- 
ever, as to the correct position of many of the foreign so-called 
cretaceous beds. Those of America, from which most of the 
list of dicotyledons of this period is derived, appear to me, 
from the character of their fauna, to be rather lower eocene, 
or at most, filling in the gap between our chalk ami London 
clay. Most of the shells have a marvellously eocene- like aspect, 
and I take it that the ptesence of an ammonite, amt some few 
other forms of shells which in England do not Teach above the 
chalk, & hould not be taken as conclusive evidence of the antiquity of 
the bed, as, although migrated from our seas» they may very well 
have lived on in other regions. It is inconsistent to assume that 
no ammonite lived on in any past of the World to a more recent 
period than that of our chalk*” 

From these remarks it is evident that Mr, Gardner ij not fully 
informed in regard to the evidence which exists on the question 
he has raised ; and as the subject Is one of great interest, and 
one which it is necessary should be carefully understood by those 
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who write upon the progress of plant life on the globe, I take 
the liberty of reporting Briefly what we really know in regaid to 
the cretaceous flora of the North American continent. 

Some twenty years ago numerous impressions of angiosper- 
mous leaves were brought by Dr. Hayden and myself from the 
group of sandstones which lie at the base of our cretaceous 
systeW Outline sketches of apart of these were sent by Mr. 
Meek to Prof. Heer, of Zurich, lie pronounced them miocene 
tertiary. To this conclusion he was led by their high botanical 
rank, their generic affinities with miocene plants, and the sup- 
posed identity of some of them with miocene species. 

The announcement of Prof. Heer’s decision led to a somewhat 
earnest discussion, in which Prof. Heer, M. J. Marcou, and Mr. 
Leo Lesquereux supported the view that the plants in question 
were tertiary, while Messrs. Meek and myself asserted that they 
were cretaceous, because the strata which contain them are over- 
lain by more than 2,000 feet of limestones filled with charac- 
teristic cretaceous fossils, a number of which are identical with 
those found in the gault and chalk of Europe. An end was I 
finally put to this debate by M. Marcou and Prof. Capellini, of 
Bologna, going to Kansas and collecting a large number of these 
leaves from beds overlain by unmistakable cretaceous strata. 
The true position of this flora was then not only acknowledged 
but proclaimed by these gentlemen, and since that time every 
geologist in America has accepted the statement which 1 made in 
my letter to Messrs-. Meek and Hayden in 1858, and in my article 
on the Ancient Vegetation of North America {American Journal 
of Science, vol. xxix., i860, p. 208), that “the American flura 
assumed nearly the botanical character it now has in the cre- 
taceous age, and that our lower cretaceous rocks contain the 
remains of sixty or seventy species of angiospermous trees, many 
of which belong to our most common living genera, such as 
Quercus , Salix, Magnolia, flatanus , Liriodendron , Bogus, Ainu 5 , 
Liquidambar , &c.” 

Since the settlement of this question a large number of 
additions have been made to the then known species of this 
flora, and it is probably not too much to say that we have 
obtained leaves of nearly one hundred species of angiospermous 
trees from the base of our cretaceous system, the equivalent of 
the upper greensand of England. 

AU the leaves figured in Lesquereux’s Fossil Flora of the 
Western Territories,” part I., were obtained from this horizon, 
and a large number of additional species have been described by 
Prof. Heer in his 44 Phyllitcs Cretacea,” or by myself in “Our 
Later Extinct Floras,” while many others yet wait publication. 

The plants of our upper cretaceous and tertiary rocks have 
not yet been fully descried, and there is some difference of 
opinion as to where the line should be drawn between these two 
systems, but it is quite certain that a largo part of the species 
described by Mr. Lesquereux from the “lignite beds, arid 
referred by him to the tertiary, are really cretaceous ; not only 
because they are associated with Ammonites , Jnoccramus , and 
other cretaceous fossils, but because the strata which contain 
them underlie unconforniably the Coryphodon beds, the base of 
our eocene. Whatever shall be ultimately decided in regard to 
the line of separation between our later cretaceous and earlier 
tertiary strata, this will in no wise affect our conclusions in 
regard to the general facies of the American cretaceous flora. 
The statements made many years since are confirmed by all 
fresh evidence, and now stand unquestionable, that between the 
triasand the chalk— we know nothing of our Jurassic flora— 
the vegetation of North America was revolutionised, and that at 
the beginning of onr cretaceous age it had assumed essentially 
the character and consisted chiefly of the same generic elements 
that it exhibits now. 

X may also add that up to the present time no species of Am- 
monites, B acuities, or Inoceramus have yet been found in America 
above the cretaceous system j and that so far as we now know, 
these genera are as decisive of the age of the strata which 
contain them here as in the Old World, J, S. Newberry 
Columbia College, New York, Juue 19 


Meteorological Notes from Lisbon 

The following meteorological notes, compiled in great part 
from the daily bulletins of the Observatorio Real of Lisbon, 
supplemented by observations made by myself, by means of a 
Casella s sell -registering thermometer and a good aneroid haro- 
a seven months’ residence in that city, may not 
p$ without some value to weather observers, I arrived on 


October 15, consequently the observations for this month refer 
only to the latter half. The records were made at 9A.1t and 
at 5 p.m. To save space the readings will be given throughout 
(except for October) in the following order • I. Barometer 
(reduced to sea-level), (a) the average of observations taken at 
9 a.M, (^) the highest, and (c) the lowest reading of the month. 
II. Thermometer (Fahrenheit), {a) average of daily observations 
made at 9 A.M,, (b) average of the highest, and (r) of the lowest 
readings in the twenty-four hours ; (d) the highest, and ( e ) the 
lowest reading of the month. I 1 L Direction of Wind : N. S. E. 
W. represent the directions indicated, or any point thereof, after 
which the number of days is given on which it blew from that 
quarter. IV. The rain of the month is stated in inches. 

October, 1876. — The morning temperatures ranged from 
54 0 F. to 70 0 ; midday, from 62° to 8o° ; and evening, 53 0 to 72 0 ; 
the average of the night temperature for the half-month, 52*2 j 
and the average rainfall for the same period was 3*8 inches. 
No wind record was kept. 

November, 1876. — l. (n) 29*95, W 3 °‘ 44 » to 2 9 * 44 * 4 This 
last reading is the record of the I2th, and was accompanied by 
a terrific gale from the south-west, which wrought much damage 
both on land, on the river, and at sea. Several residents, who 
were not unfamiliar with earthquake shocks, averred that they 
felt a distinct tremor of the earth about 4 A.M., at which time 
the barometer registered 29 inches. In the Bay of Biscay on 
the same morning the lowest point reached by the mercury was 
28*25, as I was, I believe accurately, informed by the captain of 
a Glasgow steamer which arrived in the Tagus some days later. 
II. (to 57 °' 59 » W 63 °’ 9 to 54°’°9 (to 70 °‘ 9 * to 46 °. III. N. 
7 days, S. 10, E. 7, W. 2 ; of 3 days no record. IV. Rain, 
10 inches, which fell on 17 days. This was one of the most 
rainy Novembers for many years. The rainfall of the year 1874 
was 17*2, and that of 1875, 18*3 inches. The total amounts for 
the months of November from 1873-1875 was 5*5 inches. The 
mean of this month for the last twenty years is 4*3 inches. Most 
destructive floods occurred during the month. 

December, 1876.— I. (a) 29*06, (/>) 30*3, (c) 29*4 inches. 
II. {a) 54**8, {*) 59 IJ *5, (r) 51*6, (//) 65°*5, (r) 44°*2. III. N. 5. 
S. 18, E. o, \V. 5, calm 3 days. IV. Rain 19*19 inches on 28 
days, greatest fall on 1 day (6th) 3*2 inches, and least *003. 

January, 1877.— I. (a) 30*18^ (/>) 30-58, ( c ) 29*54 inches. 
II. {a) 520*93, (*) 580*96, (c) 50 0, 8, (d) 650*6 6, (e) 44 0 . III. N. 
17, S. 9, E. o, W. 3, calm 2 days. IV. Rain which fell on 14 
davs, 7 007 inches ; from 1st to 10th, 6*669 inches. 

February, 1877.— I. ( a ) 30*35, ( b ) 30*54, (c) 29*92 inches. 
II. (a) 52% (b) 56 s -64, (c) 48° *29, (d) 6 7 0 *38, (e) 42°* 9 (the lowest 
temperature of the seven months). III. N. 25, S. I, E. I, W. 
o, calm 1 day. IV. Rain, which fell on 2 days, 1 *28 inches. 

March, 1S77. - I. («) 2994, {6) 30*39, {c) 29*36 inches. II. 
(a) 47 0 '63, (d) 59° *34, (c) 48-5, (d) 71 - 6 , (e) 4?$. III. N. 10, 
S. 9, E. 1, W. 6, calm 1, of 4 days no record. IV. Rain, 
which fell on 13 days, 2*5 inches. 

April, 1877. — I. (a) 29*92 (b) 30*13, (<*) 29*60 inches IT. 
{a) 65-5 (*) 62°*9, (e) 5 i°* 9 , (to 71*7, (e) 48-2. III. N. 8, 
S. 8, E. I, W. if, 2 days unrecorded. IV. Rain in 17 days, 
b* 5 * 

I would draw the attention of those threatened with bronchial 
or pulmonary complaints to this locality as a winter and Bpring 
refuge. The site of the city of Lisbon is finely chosen, facing 
almost due south, and the position of the principal part of the 
town in which the chief hotels are, is nearly sheltered from the 
northerly and easterly winds by surrounding heights. It is of 
easy access from England— 34 days, and sometimes fewer, from 
Southampton by a royal mail steamer. Fires are rarely to be 
seen in a Portuguese sitting-room, and during the seven months 
of my sojourn there it was necessary only once or twice to have 
one in our room for an invalid’s sake. I had an opportunity of 
seeing many sufferers both tn route for, and again returning to 
England from, Madeira. Some of them complained much of 
the weather experienced there, and said how they wished they 
had remained in Lisbon, where the climate seemed equally to 
suit them, and where they should have had at least more com- 
forts, more cheerful society, and more varied means for killing 
the Enemy — time, Henry O. Forbes 


Fertilisation of Flowers by Insects 

In my last article on Alpine Gentiana species, I supposed that 
the chief, if not the only fertiliser of 6*. bavanca and verna might 
be Macrogbssa s/el/alarum with its proboscis of 25*28 mm. 
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length. Yesterday, near the Albula pass, I was happy enough 
to confirm this supposition by direct observation. Altogether I 
saw five specimens of Macrocosm stellatarum at work, one on 
Gmtiana bavarica and verna, three on Prmulti int*grifoUa % and 
one on Viola calcarata % each of them in a few minutes fertilbing 
some hundreds of flowers. For instance, the last of my five 
Macroglossa specimens, which 1 observed with the watch in my 
hand, in less than four minutes visited 108, and in other 6} 
minutes X94 flowers of V. calairata . 

As an illustration to what I have said in a former article on 
alpme orchids generally being adapted to cross-fertilisation by 
Lepidoptera, 1 may mention that near ray present domicile there 
grow nine species of orchids, eight of which [Nigrttdla Angusti - 
folia^ Plalantkera bifolux, Grymnadenia conopsea % odoratissima, 
a? 6 ida, Ilabuiaria viruiis , Orchis globosa y and ustulata) are 
adapted to cross -fertilisation by Lepidoptera, whilst only a single 
one ( Orchis latijolia) is adapted to cross- fertilisation by other 
insects. Hermann Muller 

Wissenstein, Albula Valley, Switzerland, July 23 

Local Museums 

I have read with very gTeat interest both the letters and 
articles which have lately appeared in Nature on the subject of 
local museums. The suggestions offered by your various cor- 
respondents are in every way admirable, and my only excuse for 
adding my own name to the number is because 1 think that 
although a great deal has been said on the matter next to nothing 
has actually been done. If local museums are to be established 
amongst us as a means of promoting advancement in education 
the sooner the matter is taken in hand by those most competent 
to deal with it the better. 

What I would strongly advocate is that a society be formed 
in London for the promotion of local museums. If Prof. Boyd 
Dawkins, and any others possessing the requisite attainments 
for taking the matter in hand, would form an association of this 
kind, I, for one, and doubtless many others of your readers, 
would gladly subscribe and co-operate for the realisation of the 
scheme. J. Rom illy Allen 

34, James Street, S.W, 


Proposed New Museum 

Now that the new Natural History Museum is approaching 
completion, will yon allow me to call attention to a need which 
has probably been felt by others beside myself, and which we 
may nope will be met in the new institution ? This is a museum 
or collection of varieties of plants and animals produced by 
domestication. I need not enlarge upon the value of such a 
collection to the student of biology. The revolution in the 
philosophy of biology created by Mr. Darwin was founded upon 
an examination of such varieties, and I have small doubt that 
my plea will be seconded by botanists and zoologists who will 
speak with much greater authority than I can. 

I base my own request upon another ground, and one which 
touches very closely the science I am chielly conversant with, 
namely, ethnology. Kutimeyer in Switzerland, Busk, Dawkins, and 
others in England, Brandt in Russia, and others elsewhere, have 
shown how invaluable the evidence furnished by varieties of 
domestic animals is for elucidating the earlier history of our race. 
Yet there is no collection known to me anywhere except the one 
made by Mr. Darwin himself, illustrating the subject, and if one 
wishes to examine the various breed of cattle, sheep, dogs, or 
pigs, of vegetables and fruits, &c. , which have become localised 
in various parts of the world, as the companions of man, one is 
entirely at a loss for materials in an accessible form. 

May we hope that the very efficient staff of the National 
Museum w ill see their way to settiug apart one room at least in 
which the variation of animals and plants under domestication 
may be shown, and the glorious discoveries of the greatest 
biologist of modern times may be fitly illustrated in the National 
Museum of the country whose science he has so adorned 

Henry H. Howorth 


Adaptation of Plant Structure 

1 have lately observed a curious adaptation of plant* structure 
which has not, to my knowledge, been recorded in book*, and 
which may be interesting to your botanical readers, 

There is in the Himalayas an Arum bearing a remarkable 
resemblance ,to a cobra with its hood raised, which is well 


j known to natives and many Europeans by the name of the 
‘‘cobra plant. 0 Standing immediately behind and above the 
spathe is a large temate leaf, the two lower leaflets of which, at 
an early stage of growth, enfold the spathe and spadix, and sub* 
sfnuently stand in front of and partially conceal them from view. 
When, however, the anthers or the stjgmaa, as the case may be 
(for the plant is dioecious), are mature, the lower halves of these 
lateral leaflets fold close up over their upper halves, thus leaving 
the whole of the snathe conspicuously exposed to the notice of 
passing insects. I inclose a rough sketch made from a living 
plant. It will be observed that if the lateral leaflets w;te ex- 
tended they would conceal the flower from insects flying at a 
higher level than the mouth of the spathe. It is therefore an 
advantage to the plant that they should assume this abnormal 
position. 

I may add that the resemblance of this arum to the cobra 
snake is very close, and cannot easily be accounted for. k The 
diamond. shaped markings of the cobra’s head are counterfeited 
on the spathe, as also are the lines on the neck ; while the 
tongue-like prolongation of the spadix and of the mid-rib of the 
spathe serve to complete the resemblance of the plant to a living 
animal. As the cobra is almost unknown in the localities 
where this arura grows, it seems that the strange mimicry can 
be nothing more than accidental coincidence, even if any theory 
of advantage to the plant therefrom could be devised. But the 
“ counterfeit presentment ” is so striking that I am convinced 
any person who unexpectedly saw this plant “ rearing its horrid 
head ” above the rank herbage of an Indian jungle would start 
back with horror. Henry Collett 

Nagkunda, near Simla, June 15 


Rattle-snakes in Wet Weather 

I have had much pleasure in reading Mr. Frank Buckland’s 
edition of “ White’s Seibome.” Among the notes on page 448, 
Mr. Buckland says I know that ratue-snakes cannot play up 
their rattles in wet weather. The horn of the rattle becomes more 
or less saturated with water, and no sound can then be produced 
from it. By placing a rattle in a glass of water, and letting it 
soak awhile, I find this is the case.” 

Mr. Buckland’s dried rattle has led him into an error. The 
live rattle-snake can “ play up ” his rattle in the very wettest of 
wet weather. I have taken them alive on two occasions in the 
midst of a heavy rain, and I could discover no difference in their 
rattling powers. It is true, however, that rattle-snakes are 
seldom found in low moist places ; they frequent, by preference, 
high and dry ground. 

During the year 1873 I kept in my room a rattle-snake for 
eight months. In this time 1 came to know that “ Rattler,” so 
1 called him, could “play up several, different notes indicative 
of anger, of pleasure, and of loneliness. 

I think that it will be found, upon proper examination, that 
the fangs of the rattle-snake are shed iust as the teeth of other 
animals. Hunter Nicholson 

East Tenn. University, Knoxville, Tenn., U.S.A. 


Meteors 

AT 9.48 last evening I saw a bright meteor pass downwards 
towards a, Aquariu*, where it disappeared. It emitted a bluish 
light, and although the moon was up, it shone for a few seconds 
with the lirilliancy of Venus. A second smaller meteor passed 
upwards towards the zenith about 10.5. In both cases the 
vanishing point was near Delphinus. W. Ainslie Hollis 
Brighton, July 30 


OUR ASTRONOMICAL COLUMN 

The Herscheltan Companion or Au>EBARAN.~In 
a communication lately received from M. Camille Flam- 
marion, tt is endeavoured to show that the change of 
relative situation of the small star with respect to Alde- 
baran, is not accounted for by the proper motion of the 
latter, as was stated by Struve ( Jt Positiones Mediae,” 
p. ccxxvl), but that it is necessary to admit the existence 
of a very appreciable proper motion of the companion, 
which would be the first instance of the kind in so small 
a star. M. Fiammarion collects the various published 
measures and adds to them measures made by Mr. Gled- 
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hill in 1876, and by himself in 1877. Sir W. Herschel’s 
measures may be set aside at once as not sufficiently exact 
for a discussion of a moderate proper motion ; his angle 
in 178 r is the result of a single measure, and his dis- 
tances, as is well known, are in defect, when they exceed 
a minute. Taking then Struve's epoch, 1836*06, as the 
earliest reliable datum we possess, and bringing it up to 
Dembowski's .epoch, 1863 37, with Leverrier’s proper 
motion for Aldebaran, we find no greater difference than 
may be accounted for by unavoidable error of observation, 
so that Struve's inference on comparing the Pulkowa 
measures, in 1851 with the Dorpat measures of 1836, 
“itaque comes motus non est particeps, sed in coelo 
quiesca videtur,” and Dembowski’s conclusion when 
speaking of this object and of X Aurigas,” " Les dif- 
ferences s’accordent assez bicn avec les mouvements 
propres des deux princi pales," are thus supported. The 
angle, however, should now be less than is assigned 
by Mr. Gledhill and M. Flammarion from their own 
measures (35°*5), and further careful measures will be 
desirable to clear up a possible question of personal 
equation. If we reduce Struve’s angle for 1836 with 
Leverrier’s proper motion of Aldebaran to the present 
year, we find an angle nearer 32°*5 than 35°*5. 

The Third Comet of 1759. — This comet was not 
observed until January, 1760, but appears in our catalogues 
as comet 1759 III., from the circumstance of the perihelion 
passage having occurred in December of that year. It 
approached very near the earth, but was not a conspicuous 
object more than a few days. There are several references 
to the comet in the Annual Register for 1760, where we 
iearn that it was “ discovered and astronomically observed 
by Mr. Dunn at his Academy at Chelsea,” who had 
determined the positions of Halley’s comet on every 
evening during the first week of May previous. Fingrd 
states that the sky, having been constantly overcast at 
Paris for several days, all the astronomers of that capital, 
including Cassini de Thury, Maraldi, Lacaille, and Messier, 
detected the comet on the evening of January 8 ; Dunn is 
credited with having found it on January 1. It was seen 
at Lisbon on January 7. For the purpose of these 
remarks we shall adopt the elements of Lacailie, in 
deducing the apparent places of the comet. 

There is no reason why the comet should not have 
been found on January i t if atmospherical conditions had 
been favourable, but it must have been on the morning, 
not on the evening of that day. In fact, the comet would 
rise soon after x o’clock A.M., in London, and would be 
upon the meridian a few minutes before six at an altitude 
of more than 23 0 . It is, however, distinctly stated in the 
Annual Register that Dunn discovered the comet in the 
evening, that “it appeared to the naked eye like Jupiter 
or Venus through a thick fog, and made a near appulse 
to the star in Orion's right knee, and moved more than 
four degrees of the heavens in four hours of time.” This 
can only refer to the evening of January 8. The elements 
give the following positions : — 

, , R.A. N.r.D. Distance from 

0* h. o / 0 t earth. 

January 8 8 ... 88 59 ... 99 55 ... 0*0734 

» 8 12 ... 84 17 ... 98 34 ... 0*0760 

There was, therefore a motion of upwards of four degrees 
in as many hours, and soon after midnight the comet 
would not be. more than ii°from Orion’s right knee, or 
k Orionis. It is therefore pretty certain that Dunn did 
not precede other observers by a week, as might at first 
sight appear from the statement in the Register. Clouded 
skies had evidently prevailed in Western Europe for 
some days, and the comet was detected on the same 
evening, January 8, on the heavens clearing, in England. 
France, and Holland. * 

The rapid course of this retrograde comet will be 
apparent from the following positions, calculated for 
Greenwich midnight. 


Jan. 


R.A. 

N.P.D. 

Distance. 

1&3 36 ... 

I09 22 

0*112 

147 11 * • 

no 3 ... 

OO83 

116 27 

106 58 

OO68 

84 17 ... 

98 34 

0076 

64 9 ... 

91 30 ... 

0 *101 

39 22 ... 

82 33 ... 

o*J 48 

7 and 8 the 

comet passed 

over 32E 


in 


midnight on the former date. On January 9 in the 
evening Dunn says the comet passed near p and v in 
Eridanus, and we find from Lacaille’s elements that at 
5h. 39m. p.m. it would have the same right ascension as p, 
with only 40' greater declination. So far as regards 
position the comet might have been observed as early as 
the day of perihelion passage, December 16, when it was 
in R.A. 1 99 0 and N.P.D. 103°, rising in London at 
2h. 45m. A M. ; but the intensity of light was only T J^th 
of that on the evening of January 8, when it was generally 
discovered. It is rather unfortunate that it was not 
observed over a longer period, since it appears certain 
that in its approach to perihelion it must have passed 
very near to the planet Jupiter, and we might expect a 
sensible deviation from the parabola. On November 7, 
1758, Lacaille’s orbit would give the comet’s distance from 
Jupiter less than 0*05. 


METEOROLOGICAL NOTES 

Sun-spots and Rainfall of Calcutta.— Mr. E. 
Douglas Archibald, of Naini Tal, has written an in- 
teresting letter to The Englishman , the leading Calcutta 
newspaper, in which he "shows from the observations 
made from 1837 to 1876, that the winter rainfall (Nov. 
to April inclusive) of Calcutta is marked by a distinct 
periodicity, the maximum rainfall occurring during the 
years of minimum sunspots, and the minimum rainfall 
during the years of maximum sun-spots. The following 
are the figures for the years of the sun spot cycle begin- 
ning with the year of minimum sun-spots : — 

Average Rainfall. 

1st and 2nd year of cycle ... 6*44 inches 
3rd and 4th r 03 

5th and 6th 4.44 

7th and 8th r*™ 

9th and 10th 6*15 

nth 8*49 

a y era ? e rail }faU for the forty years being 5*41 inches. 
Mr. Archibald is of opinion that this peculiarity, which 
is the reverse of what obtains as regards the rainfall of 
the whole year, in its relation to sunspots, will be 
found not to occur much farther south than Calcutta, 
and that it will be more decidedly marked over the 
region farther to the north lying more immediately under 
the great range of the Himalayas. The point is one of 
very considerable interest and deserves the fullest inves- 
tigation, since, if the supposition proves to be correct, it 
will doubtless lead to a more exact method of examining 
the rainfall in its relation to sun-spots. It may be 
.remarked that the winter rainfall at Sydney (in the 
southern hemisphere) from 1840 to 1876, which is situated 
within the latitudes indicated by Mr. Archibald, exhibit?* 
the same peculiarity as that of Calcutta in its relation to 
the sun-spot period. 

Winds of the South Atlantic.- M. Brault an- 
nounces the publication by the French Marine of a series 
of new meteorological charts giving the direction and force 
of the winds of the South Atlantic for each of the four 
seasons, the charts being similar to those published by 
M. Brault about two years ago on the winds of the North 
Atlantic. The new charts contain the results of 189,573 
observations of the wind. The general movement of the 
winds in summer over this portion of the globe resembles 
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an immense whirl whose centre is about 3o°-35°lat. S., 
and io°~2o 0 long. W. The whirling movement is in 
a direction contrary to that of the hands of a watch, 
being thus opposite to the general circulation of the 
atmosphere oyer the North Atlantic in summer. Out 
from this centre winds blow in all directions, the more 
important being the south-east trades, which are de- 
flected to south and south-south-west off the coast of 
Africa, and to east-south-east and east on approach- 
ing America ; then in succession north-east, north, and 
north-west winds on advancing southward along the 
coast of America, merging finally in the westerly winds 
which blow across the Atlantic from Cape Horn to the 
Cape of Good Hope. Looking both at the direction and 
force of the winds, M. Brault concludes that the results 
establish beyond a doubt the fact that, contrary' to views 
entertained up to a comparatively recent date, there does 
not exist any tropical zone stretching across the South 
Atlantic, characterised by the prevalence of calms and 
light variable breezes. These results are in entire accord- 
ance with recent researches into the atmospheric move- 
ments over this region, and are of peculiar interest when 
viewed in connection with the distribution of atmospheric 
pressure and its variation with season over South America, 
the South Atlantic, and South Africa. 

Climate of Kossejr, on the Red Sea,— In the last 
number of the Journal of the Austrian Meteorological 
Society, p. 225, there is an interesting article on the 
climate of Kosseir, on the Red Sea, based on a year’s 
observations by Dr. Klunzinger during 1872-73. The 
interest of the climate of this region lies in its extreme 
character in certain directions, and the regularity of 
occurrence of its changes from season to season. The 
mean atmospheric pressure is 30 020 inches, rising to the 
maximum 30 213 inches in January, and falling to the , 
minimum 29863 inches in July, showing thus a van- | 
ation of 0*350 inches in the monthly means. The 
mean temperature is 76 c *3, the wannest month, August, 
being 84° ’9, and the coldest, January, 64°*9. There is 
little cloud in any season, and in summer the skies 
are constantly all but cloudless. A prominent feature 
of the climate is its dryness, the mean relative humidity 
for the year being only 56, falling in June to 51, and 
rising to 62 in November. This great dryness is due to 
the winds, which are northerly and north-westerly during 
the whole year, the only change being from about north- 
noith-west in summer to north-west in winter. Occa- 
sionally, however, when easterly winds set in, the air 
becomes so saturated that everything is wetted with the 
vapour with which it is heavily charged. On June 4, 
1873, a 44 Samum” commenced (north-north- west, force 7), 
the horizon having a grey troubled appearance, the sky 
cloudless, and the air hot and dry ; it continued till the 
6th, and it was during this strong dry wind that the 
highest temperature, 93 c *9, was observed, 

Drought in Canada. — An unusual drought has pre- 
vailed in Canada during the past spring. Little rain 
having fallen for ten weeks, the waters of the Ottawa and 
Sl Maurice, two of the principal lumbering rivers, have 
been reduced to their summer level, having never before 
been so low at this season. A serious consequence of 
this state of matters is, that very large quantities of the 
finest timber of the dominion must remain in the woods 
till next year. 


EARLY ALLUSIONS TO THE MAGNETIC 
NEEDLE 

AT recent meetings of the Literary and Philosophical 
Society of Manchester interesting contributions to 
the subject were made. In a paper by Mr. H. Grimshaw 
he refers to such an allusion in a work entitled. “An 
Apologie of the Power and Providence of God m the 


Government of the World ; or, An Examination and 
Censure of the Common Error touching Nature’s Per- 
petual and Universal Decay : Divided into Four Books.” 
The author is one u G. H.,” D.D. (Doctor of Divinity), 
and the work is printed at Oxford by John Litchfield and 
William Turner, “Printers to the famous University,” 
Anno Domini 1627, being therefore exactly 250 years old. 

The third book of the four into which the work is 
divided treats of 44 The pretended decay of mankind in 
regard and duration, of strength and stature, of arts and 
wits.” The tenth chapter of this third book is said to be 
“ Touching diverse artificial! workes and useful! inven- 
tions, at leastwise matchable with those of the ancients, 
namely and chiefly the invention of Printing, Gunnes, 
and the Sea- Card or Mariners Com passe.” This tenth 
chapter again, for such is the orderly division of the 
subjects, is subdivided into four sections, and the fourth 
of these is headed “Of the use and invention of the 
Mariners Compasse or sea-card, as also of another 
excellent invention sayd to be lately found out upon the 
Load-stone, together with the conclusion of this com- 
parison touching Arts and Wits, with a saying of Bodius, 
and another very notable one of Lactantius.” 

1 1 is in the account of this 44 excellent invention sayd 
to be lately found out upon the loadstone ” that a curious 
prevision or dream, so to speak, of the application of 
electricity as a means of communication occurs, and there 
is small wonder that the old philosopher called it as he 
docs further on, 41 an excellent and secret conclusion upon 
the stone,” for, whilst perusing his description, one can 
hardly imagine that the writer has not in his mind's eye 
one of our most modern telegraphic instruments. The 
paragraph is as follows : — 

44 Another excellent and secret conclusion upon this 
stone, pretended to be found out in these latter times, is, 
that by touching two needles with the same stone, they 
being severally set so as they may tume upon two round 
tables, having on their borders, the Alphabet within 
circlewise, if two friends agreeing upon the time, the one 
in Paris, the other in London (having each of them their 
table thus equally fitted) be disposed upon certayne dayes 
and at certame houres to conferre, it is to bee done by 
turning the needle in one of the tables to the Alphabet , 
and the other, by Synipathie will turn itself in the same 
manner in the other table though never so farre distant : 
which conclusion if infallibly true, may likewise proove of 
good and great consequence ; howsoever. I will set it 
down as I find it described by Famiatius Strada in 
imitation of the stile and vaine of Lucretius 

Manned genus cst lapidis mirabile , &c., &c. 

Then follows the extract in Latin, with the English 
translation in verse attached. 

It will be acknowledged by any one familiar with the 
instrument, that the dial telegraph of Cooke and Wheat- 
stone, invented subsequently to their first upright needle 
form, most curiously carries out the ideal description of 
this old author, and it will be seen that the date at which 
his work is written was nearly 200 years prior to the first 
attempt made to communicate at a distance by means of 
magnetic needles. 

Prof. Stanley Jevons, in a subsequent paper, stated that 
ten years ago he spent some trouble in investigating this 
curious anticipation of the telegraph, but only published 
the results in the form of a brief anonymous article m a 
weekly newspaper. This curious subject, Mr. Jevons 
thinks, has not received the attention which it L? een J s . 
deserve, but it was not wholly unknown. The Abbe 
Moigno, in his 44 Traitd de Tdl£graphie Electnque 
(Paris, 1852), alludes to what be calls this « Charmant 
r6ve, ou operation nccromancienne,” and he points out 
that Addison had quoted the remarkable versfes of 
Famianus Strada in the Spectator, No. 241. Addison 
speaks of 44 a chimerical correspondence between two 
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friends by the help of a loadstone," Strada’s remarkable which he quotes was published ten years earlier. Famianus 
lines are also quoted and translated in Mr. George Strada was born at Rome in 1572, and his 44 Prolusiones 
Dadd’s account of 44 Railways, Steamers, and Telegraphs : Academic® et Paradigmata Eloquent*!®** appeared at 
a Glance at their Recent Progress and Present State" Rome in 1617. Several editions of his 44 Prolusiones" 
(Chambers, 1867). Mr. Jevons found allusions to a have been printed in this country. The particular-poem 
magnetic telegraph running through many scientific, or referring to the loadstone has been translated into English, 
quasi* scientific, works of the sixteenth and seventeenth and is printed in 44 The Student ; or, Oxford and Cambridge 
centuries. Sir Thomas Browne, in his 44 Pseudodoxica Miscellany,” 1750. The passage is referred to by Addison 
Epidemica," says : — 44 The conceit is excellent, and, if the in a paper in the Spectator , No. 241, and in the Guardian , 
effect would fallow, somewhat divine and he speaks of No. 1 19. In the former of these he adds : 44 In the mean* 
it as a conceit 44 whispered thorow the world with some while, if ever this invention should be revived or put in 
attention, credulous and vulgar auditors readily believing practice, I would propose that upon the lover’s dial* plate 
it, and more judicious and distinctive heads not altogether there should be written not only the four-and -twenty 
rejecting it" Sir Thomas, it would seem, submitted the letters, but several entire words which have always a 
matter to experiment, but found that though the needles place m passionate epistles : as flames ; darts ; die ; 
were separated but half a span, when one was moved language; absence; Cupid; heart; eyes;, hang; drown; 
44 the other would stand like Hercules’ pillars." and the like. This would very much abridge the lover’s 

Joseph Glanvill, in his Scepsis Scicntifica (1665), dis- pains in this way of writing a letter, as it would enable 

cusses the objections of Sit* Thomas Browne, and concludes him to express the most useful and significant words with 
that 44 there are some hints in natural operation that give a single touch of the needle." 

us probability that it is feasible," How can we read The subject is an interesting one, and seems to us well 

without wonder these words written by Glanvill more worth being followed out. 


than 200 years ago? 44 Though this pretty contrivance 
possibly may not yet answer the expectation of inquisitive 
experiment, yet ’tis no despicable item that by some other 
such way of magnetick efficiency it may hereafter with 
success be attempted, when magical history * shall be 
enlarged by riper inspections ; and ’tis not unlikely but 
that present discoveries might be improved to the per- 
formance." It is evident that Glanvill treats the matter 
quite seriously as a scientific possibility. The Marquis 
of Worcester probably refers to the magnetic telegraph 
when he speaks of 44 intelligence at a distance communi- 
' cative, and not limited to distance, nor by it the time 
prolonged." (Dirck’s 44 Life of Worcester,” p. 357.) 

Mr. Jevons tried to trace these notions to the first 
inventor, but, as might be expected, without much success. 
Strada attributed the invention to the celebrated Cardinal 
Bembo, the secretary of Leo X., but as Bembo (who died 
in 1547) was a historian and literary character, it is hardly 
likely that he would originate a scientific conception of 
the sort The earliest books in which Mr. Jtevons found 
allusions to a magnetic telegraph is the Natural Magic 
of Baptista Porta, published in 1589. In the seventh 
book he describes the 44 wonders of the magnet," saying 
in the preface, 44 1 do not fear that with a long absent 
friend, even though he be confined by prison walls, we 
can communicate what we wish by means of two compass 
needles circumscribed with an alphabet.” In the eighteenth 
chapter of the same book, he describes the experiment of 
putting a magnet under a table and moving thereby a 
needle above the table. This experiment, as Porta » 
remarks, was known to St. Augustine, and an exact I 
description will be found in his 44 De Civitate Dei," a 
work believed to have been begun ad. 413. It seems 
probable that this passage in St. Augustine suggested the 
notion either to Pbrta, Bembo, or some early Italian 
writer, and that thus it came to be, as Sir Thomas Browne 
says, 44 whispered thorow the world.’’ 

Mr. William E. A, Axon refers to the passage in Strada 
in which he supposes the loadstone to have such virtue 
that 44 if two needles be touched with it, and then balanced 
on separate pivots, and the one be turned in a particular 
direction, the other will sympathetically move parallel to 
it. He then directs each of these needles to be poised 
and mounted on a dial having the letters of the alphabet 
arranged round it. Accordingly, if one person has one 
of the dials and another the other, by a little pre-arrange- 
ment as to details, a correspondence can be maintained* 
between them at any distance by simply pointing the 
tieedles to the letters of the required words." The date 

the first edition of Hakewill’s 44 Apologie or Declaration 
Power and Providence of God in the Government 
of the World" is 1627 ; but the work of Strada’s from 


EVOLUTION OF NERVES AND NERVO - 
SYSTEMS' 

II. 

A S the Medusae are thus the lowest animals in which 
a nervous system has yet been discovered, we have in 
them the animals upon which we may experiment with the 
best hope of being able to elucidate all questions concerning 
the origin and endowments of primitive nervous tissues. 
I have therefore spent much time and labour, both last 
year and this year, in cultivating this field of inquiry ; 
and as it is a field whose ground had never before been 
broken, and whose fertility has proved itself prodigious, it 
is not surprising that I should have reaped a rich harvest 
of results. So far as these results have any bearing on 
the general theory of evolution, their character is uni- 
formly such as that theory would lead us to expect. For 
if I had two hours at my disposal instead of one, I might 
mention a number of facts which tend to show, in a very 
striking manner, that the primitive nervo-muscular tissues 
of the Medusae, in respect of their physiological pro- 
perties, present unmistakable affinities, on the one hand 
with the excitable tissues of certain plants, and on the 
other hand with the nervo-muscular tissues of higher 
animals. But not having time to go into this matter, I 
shall on the present occasion restrict myself to describing 
such of my results as tend to substantiate Mr. Herbert 
Spencer’s theory concerning the mode in which nerves and 
nervo-systems have beenevolvetL And I adopt this course, 
not only because I feel that any facts bearing on so import- 
ant a subject cannot fail to be of interest to all intelligent 
persons, but also because 1 think that this is a place best 
suited for publishing the somewhat speculative inferences 
which I have drawn from my facts. If these inferences 
are correct, their philosophical as well as their scientific 
influence will be great and far-reaching ; but until they 
shall have been more completely verified I have not 
thought it desirable to adduce them in my communica- 
tions to the Royal Society. Referring, therefore, those 
among you who may be interested in the research as a 
whole to the Philosophical Transactions , I will now invite 
your attention to a connected interpretation of some of 
the facts that it has yielded— an interpretation which I 
here publish for the first time. 

To begin, then, with this diagram. Fig. 2. It represents 
Aurelia aurita, with its polypite cut off at the base, and 
the under, or concave, surface of the bell exposed to 
view. The bell, when fully expanded as here represented, 

* Abstract of ft Lecture delivered at the Royal Institution on Friday 
evening, May #5. *877, By George J. Roman.*, M.A.. F.LS., Ac. 
Continued from p. *33* 
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is about the size of a soup-plate, and in it all the ganglia 
of the margin are collected into the eight marginal bodies ; 
so that on cutting out these eight marginal bodies total 
paralysis of the beU ensues. But although the bell is 
thus paralysed as to its spontaneous movements, it con- 
tinues responsive to stimulation ; for every time you 
prick or electrify any part of the contractile sheet, a wave 
of contraction starts from the point which you stimulate, 
mi spreads from that point in all directions as from a 
centre. Such contractiJe waves, at ordinary temperatures, 
travel at about the rate of a foot and a half per second ; 
and the important question with regard to them which we 
shall have to consider to-night is this — Are they merely 
of the nature of muscle- waves, such as we see in undif- 
ferentiated protoplasm, or do they require the presence of 
rudimentary neive-fibres to convey them — the stimulus 
wave in the rudimentary net 7^- fibres progressively causing, 
as it advances, the contractile wave in the rudimentary 
musckr fibres ? 

Now the great argument in favour of these contractile 
waves being muscle-waves, and nothing more, is simply 
this — that the contractile tissue is able to endure im- 
mensely severe forms of section without the contractile 
waves in it becoming blocked. For instance, when the 
bell of Aurelia is cut as here represented, Fig. 3, and any 
part of the circle is stimulated, a contractile wave radiates 
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from the point of stimulation just as it did before the 
cuts were introduced, notwithstanding the wave has now 
to zig-zag round and round the ends of the overlapping 
cuts. Similarly, if instead of employing artificial stimu- 
lation, a single ganglion (g) be left in situ while all the 
other seven are removed, contractile waves will radiate 
tit rhythmical succession from the single remaining 
ganglion, and course all the way round the disc. 
Now this experiment seems to prove that the contractile 
warn depend for their passage, not on the conductiie 
function of any primitive nervous net-work, but on the 
protoplasmic qualities of the primitive muscular tissue. 
The experiment seems to prove this, because so severe a 
form of section would seem of necessity to destroy the 
functional continuity of anything resembling such a 
nervous net* work as we observe in higher animals. 

Here, again, F ig, 4, is another form of section. Seven mar- 
ginal bodies having been removed as before, the eighth one 
was made the point of origin of a circumferential section, 
which was then carried round and round the disc in the 
form of a continuous spiral— the result, of course, being 
this long riband-shaped strip of tissue with the ganglion 
Of) ** one end, and the remainder of the swimming-bell 
atthe other. Well, as. before, the contractile waves 
Otways originated at the ’ganglion ; but now they had to 
course, all the way along the strip until they arrived at its 


other extremity, and as each wave arrived at that extre- 
mity it delivered its influence into the remainder of the 
swimming-bell, which thereupon contracted. Hence, 
from this mode of section as from the last one, the deduc* 
tion certainly appears to be that the passage of the 
contractile waves cannot be dependent on the presence of 
a nervous plexus ; dear nothing could well be imagined as 
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more destructive of the continuity of such a plexus than 
this spiral mode of section must be. 

Nevertheless there'is an important body of evidence to 
be adduced on the other side ; but as I can only wait to 
state a few of the chief points, I shall confine my obser- 
vations to the spiral mode of section. First of all, then, 
1 have invariably found it to be the case that if this mode 
of section be carried on sufficiently far, a point is sooner 
or later sure to come at which the contractile waves cease 
to pass forward : they become blocked at that point. 
Moreover, the point at which such blocking of the waves 
takes place is extremely variable in different individuals 
of the same species. Sometimes the waves will become 
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blocked when the strip is only an inch or less in length, 
while at other times they continue to pass freely from end 
to end of a strip that is only an inch broad and nearly a 
yard long ; and between these two extremes there are all 
degrees of variation. Now if we suppose that the in- 
fluence of the ganglion at the end of the strip is propa- 
gated as a mere muscle- wave along the strip, I cannot see 
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why such a wave should ever become blocked at all, still 
less that the point at which it does become blocked should 
be so variable in different individuals of the same species. 
On the other hand, if we suppose the propagation of the 
ganglionic influence to be more or less dependent on the 
presence of a more or less integrated nerve-plexus, we 
encounter no difficulty ; for on the general theory of evo- 
lution it is to be expected that if such fibres are present 
in such lowly animals they should not be constant as to 
position. 

But there is a still stronger argument in favour of 
nerve-fibres, and it i£ this. At whatever point in a spiral 
strip which is being progressively elongated by section the 
blocking of the contractile wave takes place, such block- 
ing is sure to take place completely and exclusively at that 
point Now I cannot explain this invariable fact in any 
other way than by supposing that at that point the section 
has encountered a line of functionally differentiated tissue 
— has severed an incipient nerve. 

Such, some of you may remember, was the state of the 
evidence when I last addressed you upon this subject. 
On the whole 1 provisionally adopted the view that all 
parts of the rudimentary muscular sheet of the Medusae 
are pervaded by a plexus of rudimentary nerves, or u lines 
of discharge ; ” and I explained the fact of the tissues in 
some cases enduring such severe formsof section without 
suffering loss of their physiological continuity, by suppos- 
ing that ail the rudimentary nefve-fibres composing the 
plexus to be capable, in an extraordinarily high degree, of 
vicarious action. If you were to represent the hypo- 
thetical nervous plexus by a sheet of muslin, it is clear 
that however much you were to cut the disc of muslin with 
such radial or spiral sections as are represented in the 
diagrams, you could always trace the threads of the mus- 
lin with a needle round and round the disc without once 
interrupting the continuity of your tracing ; for on coming 
to the end of a divided thread you could always double 
back on it and choose another thread which might be 
running in the required direction. And this is what 1 
last year stated to be my opinion as to what took place in 
the fibres of the hypothetical nervous plexus ; — whenever 
a stimulus wave arrives at a cut, I imagined it to double 
back and pass into the neighbouring lines of dis- 
charge, which I thus supposed to act vicariously for the 
divided line. 

Such, then, when last 1 addressed you, was the stand- 
ing of this question as to the character of these highly 
remarkable contractile waves. On the whole I decided in 
favour of a rudimentatary nervous plexus, notwithstand- 
ing the improbability that such a plexus should be capable 
of vicarious action m all its parts to so almost unlimited 
a degree. 1 I am glad to say that this decision has now 


, * ' This antecedent improbability is not so overwhelming as it is at first 
sight apt to appear : for we roust remember that in a peripheral nervous 
plexus as we meet with u ui the higher animals — i.t., in the fully evolved form 
of such a structure—each of the constituent nerve-fibres is provided with an 
insulating coat for the very purpose of preventing vicarious action among 
these fibres and the consequent confusion aworig the reflex mechanisms 
which such ncanous action would manifestly occasion. But because insu- 
lauoo of peripheral nerve-fibres » thus an obvious necessity in the case of 
a fully evolved nervous plexus, it by no means follows that any high degree 
jf be required in the case of an incipient nervous plexus. 

" 5 T°i hc#ls ** *°, the manner in which nerve-fibres first 
* 10m f >roto P* Mai must suppose that the couductile 
} ru f M p** 0 ^** »«y structure, such as that 
ns function is strictly confuied to particular tracts, 
betog thus m favour of the view that insulating 
strumres are a product of later evolution than are the essential nervous 
structures which they insulate, it would clearly be very hazardous to di aw any 

the lff/d *© he present in 
the Medu », and a fully-evolved peripheral plexus ©f anyof the higher ani- 

JL]!? / h<uardou ‘ ™Hy*°*l* he furnished by the fibres which occur 
T lcm °i th ? h »*h«r animals ; for hereit may be said, 
both 4 finort from Mr. Spencer* s theory and ivri fmm histological in- 

«*tve- fibres occur in various degrees of diflferantiatubo. And 
th^ vknious action is possible to some consideiaWeTxtent through a bridge of 

the S rev nStMVAf fK. mnl lift, kun ntmum kn.Lj. L _ 5 — * ”*• . 
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cord ; for whereas it has hitherto been supposed that 


been further justified by some additional observations 
which are of the first importance. F or since my last lecture 
I have noticed the fact that reflex action takes place her 
tween the marginal ganglia of the Medusae and all the con- 
tractile tissues of the animal. Thus, for instance, if you 
seize the polypite withapair of forceps, the marginal ganglia 
almost immediately set the swimming-bell in violent mo- 
tion— thereby showing that the stimulus must have coursed 
up the polypite to its point of insertion in the bell, and then 
down the sides of the bell to the ganglia, so causing them 
to discharge by reflex action. Again, suppose that seven of 
the eight ganglia have been removed from the margin of 
Aurelia, and that any part of the contractile disc is stimu- 
lated too gently to start a contractile wave from the point 
immediately stimulated, a contractile wave will nevertheless 
shortly afterwards start from the ganglion— thus showing 
that a stimulus wave must have passed through the con- 
tractile sheet to the ganglion, and so caused the ganglion 
to discharge. Indeed in many cases the passage of this 
stimulus wave admits of being actually seen. For it is a 
peculiarity of the numberless tentacles which fringe the 
margin of this Medusa, that they are more excitable than is 
the contractile tissue M the bell. Consequently a stimulus 
may be applied to the contractile tissue of the bell which is 
not strong enough to start a contractile wave in the bell- 
tissue itself, and is yet strong enough to start a contractile 
wave in the tentacles — one tentacle after another contract- 
ing in rapid succession until the wave of stimulation has 
passed all the way round the disc. The latter, of course, 
remains quite passive until the tentacular wave, or wave 
of stimulation, reaches one of the ganglia (or the single 
remaining ganglion, if the disc has been prepared by 
removing seven of the ganglia), when, after an interval ot 
half a second for the period of latency, the ganglion is 
sure to discharge, and so to cause a general wave of 
contraction. ^ 

N ow these facts prove, in a singularly beautiful manner 
— for this optical expression of the passage of a wave of 
stimulation is a sight as beautiful as it is unique — these 
facts, I say, conclusively prove that the whole contractile 
sheet of the bell presents not merely the protoplasmic 
qualities of excitability and contractility, but also the 
essentially nervous quality of conducting stimuli to a 
distance irrespective of the passage of a contractile wave. 
So I conclude there can be no longer any question that 
we have here to deal with a tissue already so far dif- 
ferentiated from primitive protoplasm, that the distin- 
guishing function of nerve has become fully established. 

THE NORWEGIAN ATLANTIC EXPLORING 
EXPEDITION 

TromsOy July 13, 1S77 

HTHE expedition met at the beginning with several 
A unfavourable circumstances. In the last week of 
May Capt. Wille went out to Huso with the Voringen, in 
order to determine the magnetical constants of the ship. 
After his arrival a flaw was discovered in the shaft, $0 
that he went back to Bergen, where there was fortunately 
a new shaft lying ready. A few days later the ship was 
again at Husd, and was swung, not without some difficulty 

0 wing to rough weather. ThtA bsolute magnetical observa- 

the abnormal reflex excitability which these poisons engender i« due to their 
exerting a stimulating influence on the cord, the researches in question have 
fauly well proved that the very reverse is true, vix . that the action of these 
poisons is to depress the vitality of the cord. For a number of facts go to 
prove that the abnormal reflex excitability is due to the impairment of. some 
function which has been provisionally termed “ resistance of the «pd* a 
function which in health prevents lire undue spread of a stimulus through 
the substance of the cord, and the impairment of which py the poison con- 
sequently admits of a stimulus spreading to an undue extent, so giving rile 
to the abnormal reflex excitability m question. Am hearing on this subject, 

1 may observe that while the action of strychnia on the Medusas i* the same 
as it is oft the higher animals, via, that of causing paroxysmal convulsions, 
it certainly seems to exercise a depressing influence on the thanes ; for an 
extremely weak sea-water solution has the effect of blocking ctmtmctHe 
waves in any part of a spiral strip that utubduttM to its influence. "• 6. J R. 
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tio as on shore were secured by Capt. Wille. The neces- 
sary observations for compass error having been obtained* 
the Vbringen returned to* Bergen, where the scientific staff 
was assembled. There was, however, something still 
wanting before we could put to sea. The accumulators 
used last year had got brittle, and new ones bad been 
ordered from London in March, but they had not arrived 
in May, and m answer to a telegram Capt. Wille learnt 
that the order had been forgotten. The new accumulators 
kept us waiting in Bergen till June 11, when we sailed for 
Stavanger, ana received them on the 13th, and we put to 
sea at once. 

Outside the coast we took a series of temperatures, 
which showed the minimum, not at bottom, but at a 
certain depth below the surface. The same phenomenon 
has lately been observed in ail latitudes near the coast, 

I attribute it to the action of the winter cold on the sea 

Our first working station was in lat. 66° 8'*$* long. 3 0 o' 
E., which was reached on the morning of June 16. The 
depth here was 80$ fathoms, the temperature at bottom, 
29*7. We now worked in even sections, running west- 
north-west and east- south-east perpendicular to the coast. 
The third section from lat. 67° 53 ,^iong. 5 0 12' E. to the 
island of Trocuew having been completed, we went 
northwards into the West Fiord, where a series of tem- 
peratures was taken with Negrefti and Zambra's deep-sea 
thermometer. Last year we could not use this instrument 
at sea because the slightest upward movement of the 
ship caused the thermometer to turn over before it 
haa had sufficient time to accommodate itself to the 
temperature of the sea. This year it was fitted with 
a new turning apparatus devised by Capt. Wille, which 
proved satisfactory. In the outer part of the West Fiord 
the temperature on the surface was 45°7 ; it decreased to 
38°*8 in sixty fathoms ; and from that point it rose to 41 0 o 
in 140 fathoms, ten fathoms above the bottom. The 
Casella-Miiler thermometer of course registered from this 
depth the minimum 38° 8. The phenomenon here noticed 
is universal all along our coasts in the summer months ; 
I discovered it for the first time in the West Fiord two 
years ago. The explanation seems to be this : In winter 
the air is generally cooler than the sea-surface, especially at 
the coast ; the water is chilled from above, and the cooled 
layers being denser, sink down, and so the winter cold de- 
scends in the water ; the temperature down toa certain depth 
increases with the depth. When spring and summer 
come, the air warms up the sea surface, and the surface 
layers getting warmer get lighter also, and have no 
tendency to sink. The temperature becomes highest at 
the surface, and decreases to a certain depth, below which 
the action of the winter cold still shows itself in a 
temperature increasing with the depth. 

After dodging and trawling in the inner part of the 
West Fjord, we went to Boeld, where the expedition 
sta>ed a couple of da>s. On the 26th we arrived at 
Rfisb, the outermost of the Loffoden Islands ; there we 
stayed some days, strengthening the accumulators, 
cleaning the ship, taking magnetical and astronomical 
observations, and making excursions. 

We left Rfish on the 28th at noon, and commenced our 
work on the sections further north, sounded, dredged, and 
trawled outside the Loffoden Islands till the 30th, when 
we went into the Hadsel Fjord, and anchored at 
Sortland in Westeraalen. The next week was spent in 
working outside Westeraalen. There the greatest depth 
for this year was reached, 1,710 fathoms in lat 
70 0 , long, 6 * 15' £. The Casella-Miiler thermometer 
registered at the bottom a temperature of 28°* 4 when 
corrected for instrumental error and for pressure, the 
lowest temperature hitherto found by our expedition, A 
series of temperature observations ehowed that the tem- 
perature at all depths decreased with the depth, and that 
ja* lay in about 580 fathoms. The neat Sunday, July 8, 
Jotmdui in Trams#, 


The expedition has this summer been favoured with 
remarkably fine and quiet weather, which has allowed us 
to carry out all our operations according to our proposed 

S n. The number of sounding stations is eUrtskiiy 101 ; 

t year's total was only 93. Seventeen serial tem- 
peratures have been obtained, and the dredge and trawl 
have been out on the bank in the Umbellularia region 
(one specimen has been caught), and in the deep 
bihculina clay, at the depth of 1,700 fathoms, animal life 
was rather scarce. The boundary line between the water 
above and below 32° at the bottom, lies between lat. 65° 
and the Arctic circle as far west as 5 0 30' E. A 
little north of the Arctic circle it has a curvature 
towards the coast, and farther north it lies only 
from five to ten geographical miles off the outer 
side of the klands of Loffoden and Westeraalen. On 
this northern part the edge of the bank is very steep, and 
the bottom falls very rapidly towards the deep pan of the 
Arctic Ocean. Out at sea the isothermal surface of 
32 0 lies at very different depths in different latitudes. In 
the channel between Faroe and Shetland, it lies in 300 
fathoms, between Iceland and Norway it sinks to 400 
fathoms, and between Jem Mengen and Norway we have 
found it in 580 fathoms. To the westward it rises, as we 
found last year, east of Iceland. How it behaves further 
north, off Spitsbergen, we expect to find next year. Near 
the coast, 32 0 always lies at a much higher level. 

The Umbellularia region has been found extending as 
far down as 880 fathoms off Westeraalen, where the 
specimen found came up with the weights on the dredge 
rope. In several places off the coast we have found, 
besides Norwegian rocks, specimens of Ghalk and flint. 
Of deep-sea animals, some new species have been found. 
On the bank off Langcnes (lat. 69°) we caught plenty of 
the same kind of fish as are caught at the bank fisheries 
on the u Storeggen,” off the coast of Romsdal. 

The expedition is now lying at Tromso, refitting and 
taking in stores for further work. We intend first to work 
only two more sections north of Tromso, and then call 
here to make all ready for the voyage to Jem Mengen. 
From that island the course will be westward tilt we 
reach ice-cold water, then southwards to a point midway 
between Jem Mengen and Iceland, and thence to Bodo, 
whence the expedition will return to Bergen. 

Among the novelties used in our work this year I must 
mention a pieiometer, kindly sent me by Mr. Buchanan, 
chemist of the Challenger \ This instrument has regis- 
tered the depth very well. A new atmometer of my own 
construction has been constantly in use, giving good 
results. Two such instruments have, under favourable 
circumstances (they cannot be used in rough weather), 
given almost identical results ; the depth of sea-water 
evaporated in twenty-four hours is sometimes more 
than four millimetres. Meteorological observations have 
been made every hour when at sea. The chemist has got 
many samples of- air from the sea-water, both at the 
surface and at the bottom. He has taken the specific 
gravity of the water and determined its* amount of 
chlorine. He has also made several determinations of 
its amount of carbonic acid. 


MR, FROUDE'S NEW DYNAMOMETER r 
]V/[R. FROUDE, in solving the problem assigned to tdmby 
the Admiralty — of producing a dynamomeur calculated to 
test the power delivered at the end of the screw-shaft by large- 
siaed marine engines— has enabled us to utilise a new principle 
of great value among the M applications of science.” 

In the friction* brake dynamometer, as is well known, the power 
delivered to a revolving shaft is measured by the rate at which a 
definite weight is being virtually lifted, and the number of foot- 
pounds of work done per minute is the circumference of the drum 
at the effective radius at which the weight Is lifted, multiplied by 
the weight and by the number of revolutions pet minute. Simple 
as the arrangement is when employed on a imali scale, it 
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1 involves serious difficulties when greatly magnified, owing to the 
greet amount of heat ; and it was chiefly m order to escape this 
difficulty that Mr. Froude sought some fresh modus operands, 
and ultimately felt Ms way to the arrangement to which we 
desire to draw attention, ; 

Under this arrangement, the engine, in utilising its power, will 
Mill be virtually winding up a weight ; but the weight, instead 
of being constant, will vary with the speed of rotation, much in 
the same way as the resistance of the propeller itself does ; and 
thus the work performed by the engine under trial will more 
closely resemble its natural work. 

The reaction, instead of arising from the continuous friction 
of two solid surfaces, will consist of a multitude of reactions 
supplied by the impact of a series of fluid jets or streams, which 
are maintained in a condition of intensified speed by a sort of 
turbine revolving within a casing filled with water, both being 
mounted on the end of the screw-shaft in place of the screw, 
the turbine revolving while the casing is held stationary ; the 
jets being alternately dashed forward from projections in the 
turbine against counter-projections in the interior of the casing, 
tending to impress forward rotation on it, and in turn dashed 
back Rom the projections in the casing against those in the 
turbine, tending to resist its rotation. The important point is, 
that the speed of the jets is intensified by the reactions to which 
they are thus alternately subjected ; and thus in virtue of this 
circumstance a total resistance of very great magnitude is main- 
tained within a casing of comparatively very limited dimensions. 

The nature of this arrangement will be gathered from the 
accompanying figures. * 

In Fig, 1, A A represents the screw-end of the screw shaft ; 
it it shows in section what has been termed “ the turbine ; ” it is 
a disc or circular plate, with a centrat boss, keyed to the screw 
shif" in place of the screw, and revolving with the shaft. The 



Fig. 1. Fig. a. 

disc is not flat throughout, its entire zone being shaped into a 
channel of semi-oval section, which sweeps round the whole 
circumference concentrically to the axis. To give definiteness 
to the conception, imagine that, to deal with an engine of 2,000 
Ind. horse-power, making 90 revolutions per minute, the diameter 
of the turbine-disc to the outer border of the channel is five feet. 

In Fig. 2, Fig. I is repeated, and what has been called “ the 
casing’* is added, being indicated by the letters c c, D D, the 
former representing the front and the latter the back. The face 
carries a channel, the counterpart of that carried by the disc, 

' which it also fronts precisely, so that the two semi- oval channels 
in effect form one complete oval channel, though the two halves 
are in substance separated by an imaginary plane of division. 
The back of the casing embraces or includes the disc entirely, 
hut without touching it ; the casing is also provided with a boss, 
which is an easy fit over that of the disc or turbine, and thus the 
disc carried by the shaft can revolve within nhe casing without 
touching it, while the casing itself is stationary, and one half of 
the oval channel is running round while the o her half is at rest. 

Thus far the two half channels have been regarded as open 
and unobstructed ; they are, however, in fact each closed or cut 
across by a series ol fixed diaphragms, a single one of which is 
shown in Fig. 3, as in its place in the disc-channel, The 
diaphragms cut tne channel, not perpendicularly, but obliquely 
being semicircular in outline, so that when placed obliquely their 
circular edges fit the oval bottom of the channel, while their dia- 
meter* span the major axis of the oval Fig. 4 shows one of the 
diaphragms seen end on or edgeways, as it would appear in an 
edgeways view of the turbine if this were transparent. 

Each half channel has twelve of these diaphragms, and is thus 
divided into a series of cells, each of which, if viewed at right 
angles to one of the diaphragms or what is the same thing, if 
i yh^wit m a section taken parallel to one of them, is semicircular 
in outline j and if thus viewed in connection with the cell which 
is for the moment opposite to it in the counterpart half channel, 

; the two together make one complete cell with circular outline. 


Thus the whole oval channel may be regarded as a series of 
obliquely placed circular cells, and as the function of the'turbine 
is to rotate while the casing remains at rest, one half of each cell 
is moving past the other half in such a manner that the moving 
half, if viewed from its stationary counterpart, would by reason 
of the oblique direction of the diaphragms which form the cell 
sides, appear to be advancing antagonistically towards it ; indeed 
the motion virtually constitutes such an advance, because the 
bottom of each moving half cell is continually growing nearer 
to the bottom of the stationary half cell which it faces. The 
effectiveness of the combination to resist rotation will be seen to 
depend essentially on this quasi-antagonistic virtual approach of 
the moving to the stationary half cell 

The channel and the whole casing is filled with water, and 
the turbine is made to rotate as described. When the turbine 
is thus put in motion, the water contained in each of its half 
cells is urged outwards by centrifugal force 5 and in obeying 
this impulse it forces inwards the water contained in the 
stationary casing half cells, and thus a continuous current is 
established, outward in the turbine’s half cells, inward in those 
of the casing. 

Now the action of these cells on the water contained in them 
may be rendered more clear by the following illustration : — Sup- 
pose a person in a railway train moving at a certain velocity to 
hold a racket fixedly in his hand and a ball thrown to him strikes 
the racket ; also that there is provided a series of walls beside 
the railway inclined at such an angle that the ball leaving the 
racket and striking one of the wall* will rebound to the racket 
Suppose, also, for the sake of simplicity, that the bail is perfectly 
rigid while the walls and racket are perfectly elastic. On striking 
the racket for the first time the ball will rebound with a velocity 
equal to double that of the train added to the original velocity 
ot projection. In order to see this clearly we must look at what 



Fig. 3. Fig. 4. 


takes place in the racket The ball meets the racket with a 
velocity equal to that of projection added to that of the train, 
the strings of the racket stretch to such an extent that their 
recoil would cause the ball to rebound with the sum of these 
velocities. At this instant suppose the train stopped, and we 
should then see the ball projected through the air with the sum 
of these velocities in consequence solely of the elastic reaction of 
the racket. But in the experiment we are supposing the train is 
not stopped but is at this instant capable of impressing on a l>aU 
at rest the full velocity of the train ; this it does equally well on 
the ball, which we imagine, for the instant, resting against the 
attained racket Thus we see that the ball will be projected 
through the air with a velocity equal to that of the train in 
addition to that with which it would have been impressed on it 
by the racket had the train been stopped at the moment indi- 
cated, or, in other words, its velocity of projection will, after one 
contact with the racket, have had added to it twice the velocity 
of the train. Each time the ball, rebounding from the walls in 
succession, meets the racket, an additional double train-velocity 
will be impressed on it. Another important point in this illus- 
tration mutt not be passed over. The action of the ball on the 
racket tends to retard the train, and that on the walls tends to 
push them forward in the direction of train as well as away from 
the line of railway. 

In an analogous manner the currents originated solely by cen- 
trifugal tendency, in being unceasingly reversed in direction mid 
increased in velocity by the opposing cells, produce a resistance 
to the rotation of the turbine which is measured by the torsion 
it produces on the casing. This torsion is most conveniently 
measured by a spring balance attached to the end of a lever 
made fast to the casing. 

The manner in which the currents, when established, produce 
the dynamometric reaction, can be traced very easily. The 
explanation already given of the internal form of the cells which 
the current traverses, shows that the volume of water which 
constitutes it in each complete cell may be regarded as a circular 
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plane or disc of water, rotating in its own plane between the of total reaction can be produced by an instrument of conveniently 
diaphragms, Which define the direction of the water disc and limited dimensions ; and that (2) a i instrument of given dimen- 
wbich are the boundaries of its thickness. sioua is governable as regards its reactions, that is to say is 

Having now traced the modus operandi by which the reaction capable of being made to produce at pleasure a greater or less 
is produced, it is necessary to show that (1) an adequate amount reaction with a given number of revolutions, 10 that within 



Enlarged view of dynamometer attached to M:rcw shaft. 


reasonable limits the same instrument shall be capable of dealing in the appendix, that comparing two strictly similar but differ - 
with engines of great or small power, allowing each to make its ently dimensioned instruments, their respective “ moments of 
proper number of revolutions. reaction ” with the same speed of rotation in each, should be as 

As regards condition No. I, the theory shows, as will appear ( the fifth povers of their respective dimensions. 



This proposition is fully borne out by experiment Mr. Fronde 
has had a pair of similar instruments made, in which the turbine 

diameters are respectively 12 in. and 9 M in. Now^-Ii^- 4, 

tad accordingly the ratio of the moments of the two, instruments 


at a given speed of turbine rotation ehoukl also have been 4. 
The ratio was in fact 3 '$6; but the small difference i» referable 
to the circumstance that in the larger o( the two instruments the 
internal surface was rather km snjooth and the faction of the 
water cot sequent) ? tether gyeater than in the otfar- Tbe <*»** 
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thus obtained not only verify the scale of comparison based on the 
Jth power of the dimension, bnt the* also furnish a starting-point 
by which to quantify the dimensions of the instrument which will 
be required to deal with any given horse-power delivered with 
a certain number of revolutions per minute ; and it thus ap- 
pears that to command the measurement of 2,000 horse-power 
delivered with 90 revolutions per minute (a fairly typical speed 


for the power), an instrument of the dimensions shown in the 
accompanying drawings will suffice, the turbine being 5 ft in 
diameter, and being in fact a duplicate turbine, or formed with 
two faces, with a double-sided casing to match. This two-faced 
arrang mem, it may be added, while it supplies a doubled cir- 
cumferential reaction with a given diameter, has the advantage 
of obliterating all mutual thrust on the working parts ; the 



Integrating apparatus. Pian. 


centrifugal forces of the double set of vortices pressing with 
equal intensity on the two internal opposite faces of the rigid 
casing. 

As regards condition No. 2, the theory suggests that, by con- 
tracting the internal waterways, that is to say the passages 
through the cells in the turbine and the casii g, and thus inter- 
cepting the free vortical rotation, all other things remaining the 


same, the moment oi reaction due to a given speed or rotation 
could be greatly reduced. 

The experiments with the models fully bore out this anticipa- 
tion also, and proved that, by the very simple arrangement 
shown in the drawings, the reaction with any given speed of 
turbine rotation can l>e reduced with a perfectly graduated 
progression in any required ratio down to I-I4tb, the object 



Integrating apparatus. Section. 

being effected by advancing, from recesses in the casing abreast of dealing with an engine of 2,000 horse-power, making ninety 
°* the two opposite quadrants in each turbine, a lunette-shaped revolutions per minute, is also capable of dealing with one of only 
riiding shutter of thin metal, so fitted as to be carried forward 340 horse- power, making 120 revolutions per minute. And as the 
(by a screw motion governed from the outside) along the divisional reaction of the instrument vanes as the square of its speed of 
plane between the turbine cells and the casing cells. The rotation, and the horse-power delivered through it consequently 
intensity of the reaction is thus brought completely and easily varies as the cube of the speed of rotation (that is to say, with 
under command ; and in virtue of it, it follows that the instrument a given setting of the shutters), and as, moreover, this law of 

I enresented h» ft 1 lira' 1 AirK * «lr» «ttr «♦* U M « - *4 ft/vn i- -nm#< -kat A* th*t whfeh th* engine tfself 
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experiences when propelling the ship under natural conditions, 
it follows that the same setting of the shutters which suits a 
given engine when working witn its highest speed and power 
wifi also approximately suit it when ea^ed down to its lowest. 

It remains to be explained in detail how it is proposed to 
carry out the operation in dealing with any given ship. 

The ship, before she leaves the dock for the trial of her 
machinery, will have the instrument mounted as described, in 
place of her screw. The casing will be provided with proper 
apertures, capable of being closed at will, to permit the egress of 
air and the ingress of water as the dock dlls. The casing will 
thus be in a condition to receive the moment of rotation delivered 
by the screw and communicate it to the recording apparatus. 

The arrangement of the dynamometric apparatus presents no 
difficulty. In this, the downward pull delivered by the lever 
operates vertically on the middle of a flat horizontal steel spring, 
which is supported at both ends ; and it is proposed so to pro* 
portion the spring that its maximum deflection shall be about 
1} inches. Different springs, however, would be required for 
engines if of widely different power. 

Reference has previously been made to the amount of heat 
developed by friction in the friction brake, as probably the most 
formidable of the objections to its employment when the horse* 
power to be dealt with is as large as that now contemplated. 
But it must not be supposed that the absorption of the same 
amount of work in the instrument that has been described will j 
fail to be converted into the same amount of beat here also. | 
The dynamic theory of heat is unquestionable as a theory, • 
and the quantitative relation of work and heat is known with j 
certainty within far narrower limits than deserve even to be 


TteU of Reference letters used in Diagrams and Drawings. 

A. Screw shaft 
R Turbine. 

C. Casing. 

T), Diaphragms. 

E. Sliding regulating shutter*. 

r . Screws for moving E f governed by telescopic rods actuating bevel aeaur 
controlled from ship's deck. * 

G. Lever for holding casing. 

R* connecting G with dynamometric apparatus. 

, * £nue*edged gimbal for carrying strain of H 10 spring. 

I* f ramed radius for guiding K and eliminating oblique strains. 

M. Dynamometer sprmg, 

N. Suspension links carrying the ends of M. 

O. Feeler conveying elastic motion of M. 

P. Telescopic rod taking rotation of screw shaft by bevel gear and commu 

wasting it to integrating apparatus. 

Q. Motion axis of integrating apparatus governed by O. 

K. Automatic integrator. 

S. Bell crank for magnifying motion of O and conveying it to paper 

cylinder. 

T. Paper cylinder recording magnified motion of O. 

The graphic integration of the record given by T is comparable with the 
automatic integration given by R. 

U. Shed covering integrating apparatus. 

V. Strong balk brackets upholding U. 


THE CO MM I SSI OH OF THE FRENCH ACA- 
DEMY AND THE PASTEUR - BASTTAN 
EXPERIMENTS 

T N further reply to a communication of mine to the Academy 
f of Sciences of Paris on July io, 1876, and as his latest con* 
tribution to a controversy which grew out of it, M. Pasteur, at 
the stance of January 29, 1877, threw down a very definite 


mentioned in reference to the present subject. Although, how- I challenge. 

ever, the extinction of say 2,000 horse-power will in fact here, as 1 The discussion was raised according to M. Pasteur by my 

n I am.nf **fh*»f o crtliifinn rtf t\r\i o eli rnttcvl 


well as in the friction brake, consist in its conversion into so many 
units of heat, the circumstances of the conversion are entirely 
different in the two cases, and the difference is such as to 
obliterate here the inconvenience which was fatally great there. 

There, the heat was to be dealt with as being constantly deve- 
loped between surfaces in close contact and inaccessible to water. 

Here, it will be making its appearance in the body of a mass of 
water ; and though the rapidity of the development will be so 

great that the whole contents of the casing would be quickly so)ution 0 f impure potash I freely authorise him to take any in 
raised to boiling heat if the heat had no escape, yet, in the first the English or any other i*harmacop.t-ia, being diluted or con- 
place, there is a considerable refrigerating power always at work, centrate d, on the sole condition that that solution shall he raised 


statement, “that a solution of boiled potash caused bacteria to 
appear in sterile urine at 50° C. , after it had been added to the 
latter in quantity sufficient for exact neutralisation,” and he then 
said “ I defy Dr. Bastian to obtain, in the presence of com- 
petent judges, the result to which I have referred with sterile 
urine, on the sole condition that the solution of potash which he 
employs be pure, *>., made with pure water and pure potash, 
both free from organic matter. If Dr. Bastian wishes to use a 


since the whole casing is enveloped in cold water, and, more- 
ever, there is no difficulty in creating a constant rhange of water 
within the casing sufficient to keep down the mean internal tem- 
perature to any limit which may be thought proper. For 
instance, when the instrument is dealing with 2,000 horse-power, 
the temperature would be kept well below the boiling point if in 
each minute eight cubic feet of cold water be substituted for the 
game quantity of the hot contents of the casing, nor would the 
exactness of the dynamometric action be in the smallest degree 
impaired by the substitution. 


beforehand to i IO 0 jer tivcnty minutes , or to 1 30° for five minutes. 
. . . This is clear enough, it seems to me, and Dr. Bastian will 
understand me this time/* 

At the stance of February 12 my reply was read. The 
essential part of it was os follows “ During the last week I 
have repeated my experiments several times, and with a degree 
of precaution uoing much beyond the severity of the condition* 
prescribed by M. Pasteur. ... I repeated them at first with 
| liquor potasste which had been previously raised to I io (> C. jor 
sixty minutes , and afterwards with liquor potassie which had 


Mr. Froude in his valuable paper, to which we are glad to^call j bcen raigcdj in the 8ame maan er, to no° C. for twenty iiours. 

"" ‘ ~ - * - - * j The results have been altogether similar to those produced upon 

I sterile urine by liquor potassae which has been raised only to 
} ioo°, when added m suitable quantity ; that is to say, in twenty - 
; four to forty-eight hours the urine was in full fi r mentation and 
j j warmed with bacteria P 

j After the leading of this reply, M. Pasteur asked the Academy 
j to appoint a Commission to report upon the subject in dispute, 

{ and at the next meeting of the Academy (February 19) it was 


attention, thus summarises briefly the advantage which would be 
derived from the system of submitting marine engines to dyna- 
mometric trial. It is certain that a very large but unmeasured 
amount of power is wasted, in friction and otherwise, between 
the cylinders and the propeller ; and that the amount probably 
differs, both in respect of difference in type of engine and in 
respect of goodness of construction and workmanship. The 
chief difficulties which thus arise are as follows 

(i) The speed attained by a given ship, driven by a given 
indicated horse-power, failstomeaiurediscriminatively 
the merits of the ship. 

(a) No means exist of testing which type of engine delivers 
the largest proportion of the power which it indicates. 

(3) No test exists by which to measure concisely the specific 
constructional merit of this or that engine, or to deter- 
mine the relative constructional merit of the engines 
supplied by different firms. 

The dynamometric test would remove at once each of these 
difficulties, by substituting a final and real test for a collateral 
and to a large extent a delusive one. For to rely exclusively 
on the test famished by the indicator is almost equivalent to 
testing the power of a horse solely by the quantity of food he 
consumes and digests, or the efficiency of a boiler solely by the 
quantity of coal per hour it will legitimately consume on its 
firebars* 


announced that M MM. Dumas, Milne Edwaids, Boussiugault 
sent designer pour consumer la Commission qui sera appeiee a 
expricner une opinion sur le fait qui est en discussion entre 
M. le Dr. Bastian et M. Pasteur." 

The following correspondence then ensued i~~ 

20, Queen Anne Street ; IV., February « 7 » l %77 

Dkajl Sir, — I was pleased to learn, from the Comptes Rendu s, 
yesterday, that the Academy had appointed you together with 
MM. Milne Edwards and Houssingault to act as a Commission 
to “express an opinion on the fact” now under discussion 
between M. Pasteur and myself. 

I can scarcely suppose that the Commission would deem it 
expedient to express an opinion mt this subject without having an 
opportunity of teeing l>oth M* Pasteur and myself perform our 
respective experiments. 

I write, therefore, to inform you that if a convenient time can 
be arranged, I shall be very happy to come to Parts for three days 
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in order to perform my experiments before the Commission 
which has been nominated by the Academy. 

I should, moreover, feel much obliged if you will have the 
goodness to inform me exactly what steps the Commission pro- 
poses to take, and how the precise terms for formulating the 
question of fact which is to be submitted to their consideration 
are to be settled. It appears to me that these terms ought, in 
the hist place, to be agreed upon between M, Pasteur and 
myself. Faithfully yours, 

H. Charlton Bastjan 

Monsieur Dumas, le Secretaire perpetuel, 

Academic des Sciences 

No reply to this letter was received, though a translation of it 
was published shortly afterwards in the Comptes Rendus. The 
first letter which subsequently came to hand on this subject was 
the following : — 

Acadhnie des Sciences , Paris , le 5 mat, 1877 

Monsieur, — Je crains que la lettre que j’ai cu Thonneur de 
vous adresser il y a trois semaines ne vous soit pas parvenue, et 
je prends la liberie de vous faire savoir de nouveau que la Com- 
mission chargee par l’Acaddmie des Sciences de prendre con- 
naissance de vos experiences est piete k vous recevoir. Elle a 
deja demande k M. Pasteur d’operer sous ses yeux. 

Puisquevous avez accept^ de venir a Pans, tout est prepare 
pour vous recevoir et des vbtre arrivde, si vous voulez bien nrien 
informer, le laboratoire de l'Lcole Normale, ou tout autre, seront 
mis ii votre disposition. * 

Agieez, Monsieur, l’assurance des mes sentiments les plus 
distingues, J ♦ B. Dumas 

Paris, rue St. Dominique, 69 

20, Queen Anne Street, IV., l^ndon, May 8, 1877 

Dear SIB, — On February 27 I had the honour of informing 
you that I was willing to come to Paris to perforin some experi- 
ments before the Commission appointed by the Academy, if a 
convenient time could be arranged. I asked also to be informed 
as to the steps the Commission proposed to take, and how the 
precise question submitted to them for report was to be agreed 
upon 

I anxiously awaited a reply to this letter for some time, but 
none came. 

This morning X had the honour of receiving a letter from you, 
bearing the date of May 5, which was reposted to me from a 
wrong address, viz., 81, Avenue Road, Regent’s Park. Therein j 
you state that you bad written to me three wteks previously. I 
shall be glad if you will be good enough to inform me to what j 
address this first letter was sent, as it has not yet come to hand ; 
and X find, on inquiry, that it has not been delivered at 8i, 
Avenue Road, where 1 resided two years ago. On receipt of 
this information I will make futther inquiries at the Gtneral 
Post Office. 

The letters which I have had the honour of addressing to ) ou 
concerning my communications to the Academy have always 
borne the address which stands at the head of this sheet. 

Three weeks ago, if the arrangements made by the Commis- 
sion had been satisfactory, I could have gone to Paris without 
much inconvenience ; now, however, my engagements, both 
public and private, will not permit me to leave London, and I 
fear it may be impossible for me to go to Pans till about the 
third week in July, when our medical session will terminate. 

Meanwhile I trust to be able to recover your first letter, and 
I hope to be fully informed, not only as to the precise question 
on which the Commission is to report, but as to the mode in 
which the Commission will conduct the inquiry. X am still 
anxious, in fact, to receive that information for which I asked 
in my letter of February 27. 

Believe me, dear Sir, faithfully yours, 

Monsieur Dumas H. Charlton Bastian 

18 mai, 1877, Pans 

Monsieur, —Je me suis empresed de vous faire un duplicata 
de la lettre que t'avais eu l’honneur de vous adresser au now de 
la Commission de P Academic des Science*, ces qu'elie arait die 
d divide des aoms de la seance publique tefcue le 23 avril, et qui 
ne v out etait pas paivenue. 

J*ai vu M, Pasteur. 11 ie tient k \6tie disposition pour le 
15 juillet, rpoque a lsquelle vous scritx libre de venir k Farit, 

) * M, Lockyer, qui a pastd quelque jours id, s-est charge de vous 
dire combien nous desirous voir avec vous vos experiences et avec 
quelle entifere liberie d’esprit ellts stront appieci&s. 


Agrdez, Monsieur, 1 assurance de ma consideration la plus 
distingude, J. B. Dumas 

rue St. Dominique, 69 

Academic des Sciences , Paris, le 25 avril , 1877 
Duplicata.— Secretaire perp&uel de l’Academie k Monsieur 
le Docteur Charlton Bastian, 20, Queen Anne Street, a Londres 
Monsieur, — L* Commission nommee par l’Academie des 
Sciences pour examiner le dissentiment qui s'est eleve entre M. 
Pasteur et vous a com acre plusieurs seances ii suivre les expe- 
riences de M. Pasteur, Elle est done en mesure de s’occuper 
des votres. 

Puisque vous avez offert de venir les repdter devant elle k 
Paris, elle se met k votre disposition, et elle vous offre le 
laboratoire qu’il vous plaira de designer pour les accouplir. 
Vous choisirez vous-meme, apr&s les avoir visites, celui qui vous 
conviendra le mieux. M. Pasteur vous prie de considdrer le 
sien comme tout k vos ordres. 

La Commission, avant d J engager tout examen de la question, 
a perse qu’il convenait d’abord de voir les experiences memes, 
ufalbees en liberte par leurs auteurs. SHI y a lieu d'ouvrir plus 
tard entre elles une comparaison contradictoire, elle en deter- 
mines les conditions, en vue de donner, a son opinion, une base 
certaine. 

Le premier element de I’enqucte a laquelle vous avez souscrit, 
M. I’asteur et vous, devait consister, en eflet, a donner k chacun 
de vous ^occasion de produire les faits sur lesquels vos opinions 
respectives se fondtnt. 

Agreez, Monsieur, Passuiance dc mes sentiments les plus 
distingues. J. B. Dumas 

20, Queen Anne Street, IV., May 24, 1877 
Dear Sir, — I have the honour to acknowledge the receipt of 
the duplicate of the missing letter, bearing date April 25, and 
also your note of May 18, the assurancts in which were very 
gratifying to me. 

| Your official letter of April 25 contains some information 
i in regard to the conduct of the inquiry by the Commission, 
which I have been for some time desirous of obtaining. In 
respect to these proposed proceedings I may perhaps now be 
permitted to make some observations, in order, as far as possible, 
to avoid the chance of any misunderstanding between M. Pasteur 
and myself and the Commission, during the progress of the 
inquiry. 

I am anxious, in fact, to define (1) what I understand to be 
the object of the Commission, and (2) to explain to what extent 
I am prepared to submit to its judgment. I desire to do this in 
order that I may have the honour of learning from you whether 
I am correct in th s understanding, and whether my submission 
to the extent to be specified is all that the Commission will 
expect from me. 

1. I gather from the Comptes Pend us of February 19, that the 
Commission has been appointed that it may (t express an opinion 
upon the fact” under discussion between M. Pasteur and 
mvselfj and the fact in question seems to me to be this: — 
Whether ptnivusly boiled urine , protected from contamination, can 
or cannot be made to ferment and swarm with cer tain organisms by 
the addition of seme qua ntity of liquor potass# which has been heated 
to iio° C., for twenty minutes at least. M. Pasteur asserts that 
he has not seen fermentation occur under these conditions, whilst 
I assert that I have ; so that the point of principal importance 
would seem to be to ascertain whether such positive results can 
be reproduced before the Commission. I learn, therefore, with 
much satisfaction, that the Commission will allow to each of us 
the opportunity of reproducing before it the facts upon which we 
found our respective opinions. This, indeed, I regard as an 
, essential condition of the inquiry. 

| 2. If the Commission proposes to limit itself to reporting upon 

j this meie question of fact I will freely submit to its decision. If, 
j however, it does not propose thus to restrict itself, andis empowered 
; to tx pi ess an opinion upon the interpretation of the fact attested, 
and ou its bearings upon the “Germ Theory of Fermentation, 
or “Spontaneous Gent ration,” then I must respectfully decline 
; to take \ art in this wider inquiry. 

; I feel compelled to adopt this decided position because my 
) stay in Paris must be limited to three or four days ; and if any 
f other questions beyond that above specified were subsequently 
raised by the Commission demai ding the performance of some 
new experiment*, cither by M, Pasteur or myself or by both of 
us, the inquiry, instead of being limited to a few day*, m»ght be 
prolonged indefinitely. 
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I desire, therefore, to obtain the assurance of the Commission 
thatno new experiments shall be demanded from either of ns, except 
with the fell concurrence of both M. Pasteur and myself. Under 
these circumstances 1 will undertake, so far as it lies in my power, 
to be in Paris by the 14th of next July, in order to place myself 
at the disposal of the Commission. 

Believe me, dear Sir, faithfully yours, 

Monsieur Dumas H. Charlton Bash an 

20, Quc n Anne Street, IF., June 21, 1877. 

Dear Sir,*— One month ago (May 24) I had the honour of 
writing to you to ask for some official information as to the 
precise scope of the inquiry to be made by the Commission 
appointed by the Academy of Sciences, before whom I have 
been invited to appear. To this letter I have as yet received 
no reply, so that I do not even know whether it has been 
received. 

I have made arrangements which will enable me to go to 
Paris and perform my experiments before the Commission at 
the time named in your letter of May 18, namely, about July 15, 
but naturally before taking part in any arbitration 1 desire 10 
receive some official intimation as to the exact terms and scope 
of the question which has been submitted to the arbitrators. I 
know not whether the few lines which I saw in the Complex 
Rendus of February 19 announcing the nomination of the Coni' 
mission, contain also the only Instructions which have been 
given to it, or whether any other and fuller instructions exist. 
No information has been communicated to me and I am, unfor- 
tunately, not acquainted with the custom of the Academy in 
regard to commissions of this kind. 

Craving the favour of an early reply, 

Believe me, dear Sir, faithfully yours, 

Monsieur Dumas H. Charlton Bash an 

Monsieur,— II est par fakement entendu aue la Commission 1 
de PAcademk des Sciences sera le 15 juillet a votre disposition. 

II est cgalement qu’elle desire, si e’est possible, travoir a 
s’occuper que de 1’ experience de M. Pasteur et de la votre, au 
sujet ae Purine traitee par la potasse. 

Vous n’avez done aucun motif de craindrc qu’elle ait besoin 
de vous demander un sejour prolongs. 

Veuillez agreez, Monsieur, l’assurance de ma consideration la 
plus distinguee. J. B. Dumas 

r. St. Dominique, 69 

20, Quern Anne Sheet, IV., July 6 , 1877 

Dear Sir, — I beg to acknowledge the receipt of a letter lrom 
you which came to hand on June 29. 

I do not find in it any distinct acceptance of the conditions 
mentioned in my letter of May 24, as those upon which alone I 
should be prepared to repeat my experiments before the Com* j 
mission, viz., (1) the limitation of the report to the question of j 
fact mentioned, (2) the assurance that no new experiments shall j 
be demanded i rom either of us except with the lull concurrence 
of both M. Pasteur and myself. 

I might infer from your silence that no objection is raised to 
these restrictions, but before leaving for Paris I must receive 
your definite assurance that this is so. 

Not being thoroughly proficient in the French language I 
presume the Commission will permit me to avait my sell ot the 
services of some French friend as an interpreter. 1 also trust 
that the Commission will provide for the taking of shorthand j 
notes of any discussion during the progress of the investigation j 
of which the Commission, M. Pasteur, or myself may desire to 
have a record. 

On the receipt of a favourable reply you may expect me to be 
in Paris on Saturday morning, the 14th inst., otherwise 1 shall 
be most reluctantly compelled to decline to participate in the 
inquiry. Believe me, dear Sir, faithfully yours, 

Monsieur Dumas H. Charlton Bastian 

Paris, 12 juillet, 1877 

Monsieur, — La Commission de PAcademie des Sciences sera 
des le 15 k vdtre disposition. 

File est prete k vous entendre ; mais elle desire, comme vous, 
y#/ son examtn sail barnd au faint m discussion entre vous it M. , 
Pasteur \ Ce serait settlement au cas au vous desireriez aller 
plus loin qu’elle aurait k examiner si k temps lui permet d’entre 
prendre davantage, vdtre sdjour etant Ues omit. 

M. Edward#, mernbre de k Commission, park tr&s bien 
l anglais. 

I^votre artivee vous auriez la bonk de m’cti informer, rue 
St Dominique, 69. 


Agreez, Monsieur, Passurance de ma consideration la plus 
dUtingude. J. b. Dumas 

Having received this acceptance of the limitations which I 
had specified, I left London for Paris on July 13. 

On the afternoon of July 15, I met the Commission by 
arrangement at the laboratory of M. Pasteur, at the Ecote 
JJori Supdrieure, The Commission was represented by 
MM. Dumas and Milne Edwards, M. Boussingault having 
been compelled to withdraw on account of a recent domestic 
affliction. 

st ?? e our discussion was the announcement to me 
by M. Milne Edwards of his objection to the second condition 
mentioned in my letter of July 6, and of his determination to 
take no part in the inquiry if I still adhered to this condition. 
M. Dumas’ letter of July 12, in the name of the Commission, 
and on the faith of which I had come to Paris, was thus at once 
set aside. 

M. Milne Edwards contended that he could not take part in 
any Academy Commission which had not full power to vary the 
experiments at discretion ; whilst I, on the other hand, contended 
that my stay in Paris must, as I had said from the first, be 
limited to a few days, and that I could not see my way, therefore, 
to consent to the initiation of new experimental conditions. I 
further urged that the Commission had been appointed to report 
upon a simple question of fact, that M. Pasteur had challenged 
me to obtain certain results before “ competent judges, ’’that I had 
come to Paris to repeat certain well-defined experiments before 
them, and that they were commissioned to express an opinion 
thereon and on the experiments of M. Pasteur to the Academy 
of Sciences. 

A very long discussion ensued, but no satisfactory conclusion 
was arrived at. In the evening I wrote the following note to 
M. Dumas 

Grand 116 k! St. James , Paris, July 15, 1877 

Dear Monsieur Dumas, — After our conference this after* 
noon I had a loag conversation with M. Pasteur, and am going to 
his laboratory early to-morrow morning, to show him the mode in 
which 1 make my experiments. I shall thus be enabled to learn 
what precise alterations he would desire in order that the 
experiments may be conducted in a manner satisfactory to 
himself. 

Afterwards I trust it may be more possible for me to meet the 
wishes of the Commission in regard to the inquiry, and I hope 
you will therefore be able to make it convenient to see me for a 
few minutes at your own house to-morrow at 1.30 p.M. 

If you are able to do this, pray do not take the trouble to 
answer this note. Should it not be convenient to you, perhaps 
you will kindly send a few words to me to the care of Professor 
VViirlz, upon whom I am to call about noon. 

s Believe me, dear Sir, faithfully yours, 

A Monsieur Dumas H. Charlton Bastian 

At my interview with M. Dumas on Monday, July 16, I 
proposed a kind of compromise. The proposition was that on 
the present occasion we should have “ the first element ” of the 
inquiry as defined by M. Dumas in his letter of April 25 ; viz., 
that the opportunity should be given to M. Pasteur and myself of 
repeating (without variation) the actual experiments upon which 
we based our respective opinions ; that I should then return to 
London, and after the Commission had expressed its opinion to 
M. Pasteur and to myself as to any variations in the experimental 
conditions which they might desire to institute, that 1 should 
return to Paris to witness and to perform such modified experi- 
ments. 

The names of MM. Fremy, Trdcul, Robin, and Wiirtz had 
been mentioned as persons one or other of whom I thould like 
to see placed on the Commission in succession to M. Bottssingauli. 
But at the meeting of the Academy that afternoon it was 
announced that M. van Tieghem hod been nominated to succeed 
M. Boussingault This gentleman being a former pupil and 
present colleague of M. Pasteur, the Commission was kft with* 
out a single member who could be considered as representing 
my views, or even at holding a neutral position between me and 
my scientific opponent. 

The next day I received the following note from M. van 
Tieghem : 

Paris , 1 7 juillet, 1877 

Monsieur le Docteu*,— L a Commission de I’Academk se 
reunira domain , mercredi, 4 knit kiurts du matin au laboratohre de 
M. Pastern k i’Ecok Normak. Jfe viens, en son 1101% vans prior 






it vouloir bien vous y trcmver pour proceder h. la mise en train 
!e« experiences en litige. 

Veuillez agrees, Monsieur, Impression de mes sentiments les 
pins distingue's, „ *«• van Tieghem, 

Membre de la Commission 

I made all the necessary arrangements that afternoon in M. 
Pasteur’s laboratory for the performance of my experiments, and 
he next morning at eight o’clock M. Pasteur ana I were at the 
ippointcd place. M. van Tiegbem was also there, and shortly 
iffcerward* M. Milne Edwards arrived. He apparently had had 
iq communication with M. Dumas since the time of my inter- 
view, and when told, in reply to a question of bis, of the pro- 
position which I had made to M. Dumas, M. Milne Edwards very 
rastily expressed his disapproval of it, and at once, without 
istentng further, left the laboratory. He was followed by M. 
ran Tieghem. I remained, and after one hour M, van Tieghem 
•etumed. He informed me that, having waited in vain for the 
irrival of M. Dumas, M. Milne Edwards had at length gone 
iway. 

I remained iu conversation with M . van Tieghem for nearly 
in hour in an upper room of M. Pasteur’s laboratory. When 
we came down, much to my surprise, we learned from M. 
Pasteur that M. Dumas had arrived, that he had been told of 
:he departure of M. Milne Edwards, and that he also had then 
eft, saying that the Commission was at an end — but without in 
iny way communicating either with his colleague, M. van 
riegbem, or with myself. 

Thus began and ended the proceedings of this reniarkable 
Commission of the French Academy. 

July 30 II. Ciiaklton Bastian 


mann, vice-president ; M. Deherain, general secretary ; M. Perrier, 
vice-secretary ; M. Masson, treasurer. Most of the French 
railway companies give half-price tickets to persons going to the 
Association. The hotel proprietors in Havre guarantee a certain 
number of beds ; furnished apartments have also been largely 
promised, and the berths in one of the Transatlantic Company’s 
steamers have been placed gratuitously at the disposal of 
members. 

An interesting account of the recent falling of a mountain in 
Tarentaise, Savoy, causing disaster to two flourishing villages, 
has been communicated to the Courrier dcs Alpes , by M. Berard. 
The phenomenon has been incorrectly reported as instantaneous, 
and the destructive effect complete, whereas the case is that of 
a mountain which for twenty days, without cessation, has teen 
dismembering itself and literally falling night and day, into the 
valley below, filling it with piled-up blocks of stone, extinguish- 
ing all sounds by its incessant thunder, and covering the distant 
horison with a thick cloud of,yellowish dust. The entire 
mass comprised in the slope forms a mutilated cone 200 
metres broad at the top and 600 at the base (the slope 
being about 50°) ; this is composed of blocks of hard schist 
lying close together, butj no longer united ; and it is united 
to the body of the [mountain only by a vertical mass 40 
to 50 m. ; thick, which already is fissured and shaken. 
Periods of repose occur lasting only a few seconds ora minute at 
most ; then the movement recommences, and continues about 


NOTES 

From correspondence which we have received, we gather, that 
because we omitted to state in our leading article of last week the 
[act that London is the only University which treats science as a 
leceseary branch of education, that article has been thought 
1 os tile to the University of London. The fact in question is 
A course well known and appreciated, but it did not seem to us 
:o be relevant. Our article had reference to the question of 
Universities as against Examining Boards rather than to the 
quality of the examinations. We heartily acknowledge the good 
the London Examining Board lias done, and the obligations 
rnder which it has placed science and scientific men. 

The Annual Conference of the Royal Archeological Institute 
of Great Britain and Ireland commences, on the 7th proximo, at 
Hereford, for a week. The Bishop of Hereford is president. 

An important resolution ’of the International Geodetic Con- 
gress is now being carried out. The Montsouris observatory is being 
connected by telegraphic observations with Bonn and Berlin in 
Germany, and with Geneva and Neufehatel in Switzerland. Two 
sstrouomers from Berlin having arrived in X’aris, and M. Lrcwy, 
member of the French Academy of Sciences, with two assistants, 
having arrived in Berlin from Paris, the work has been at once 
proceeded with. The wires arc freed a fe# hours every night 
for obtaining comparisons. The connection with Geneva and 
Neufehatel is executed, vut Lyons, by Commander Perrier, of 
the staff, and the operations have been continued to Marseilles 
and Algiers. The comparison between the Montsouris and Paris 
observatories will be a work of triangulation, the two establish- 
ments being about a gun-shot from each other. 

A mum tier of Abyssittians have arrived in Paris on their way 
to London. They are encamped in the Acclimatisation Gardens 
(Bois de Boulogne), with camels, elephants, ostriches* &c., and 
oi her animals destined to the London Zoological Garden?. 
The heads and maimers of the blacks have been scientifically 
examined by Dr, Broca, and a report on them will be read at the 
French Society for the Advancement of Science at Havre. 

The Bureau of the French Association to meet in Havre on 
the 23rd instant, consists of Prof. Broca, president ; M. Kuhl* 


500 hours. Blocks of 40 cubic metres become displaced with 
no apparent cause, traverse the 1800 m. of descent in thirty 
seconds, leaping 400 or 500 ro, at a time, and finally get dashed 
to pieces in the bed of the torrent, or launch their shattered frag- 
ments into the opposite forest, mowing down gigantic pines as if 
they were so many thistles. One such block was seen to strike 
a fine fir-tree before reaching the bridge between the villages ; 
the tree was not simply broken or overthrown, but was crushed 
to dust ( volatilise ) ; trunk and branches disappeared in the air 
like a burning match. Rocks are hurled together and broken 
into fragments that are thrown across the valley like swallows in 
a whirlwind ; then follow showers of smaller fragments, and one 
hears the whistling sound of thousands of pebbles as they pass. 
M. Berard reached the*e<lge of the rock (2,460 m. high), on one 
of the sides of the falling cone, and ventured along it, obtaining 
a good view of the * 1 terrifying ** spectacle. He reaffirms his 
conviction that the phenomenon is inexplicable by any of the 
usual reasons that account for Alpine disturbances, such as 
penetration of water, or melting of snows, or inferior strata in 
motion j nor does the declivity of the slope explain it. His 
hypothesis is that some geological force is at work, of which the 
complex resultant acts obliquely to the axis of the mountain and 
almost parallel to it* sides. 

According to M. Perrin, an eighth or a tenth portion of the 
French army is incapable of doing good service, in consequence 
of indistinct vision. M. Perrin formally proposes to remedy this 
by the adoption of spectacles. It is affirmed that spectacles are 
useful, if not indispensable, to 47 per cent, of the officers coming 
from the Ecole Polytechnique. 

From the Annual Report of the Council of the Royal Society 
of New South Wales, we gather that the membership at the 
beginning of the session of 1877 was 29$, and that the Society 
is in a generally flourishing state. A ^considerable access ol 
activity has occurred since the establishment of section* (nine) 
last year. The Council are hopeful of obtaining an annual 
endowment from the Government. 

For want of space the gigantic Giffaid captive balloon will not be 
constructed, as was anticipated^ the Paris Exhibition, but special 
ground will be granted as we announced a few months ago. The 
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ago 


spot selected is the Carrousel interior yard. The large space 
within the railings has been found sufficient, after special inspec- 
tion by MM. Lefeul and Tetreau. The ministerial sanction is 
expected daily. M. Gifford is continuing his experiments on the 
production of hydrogen gas with continuous apparatus. 

A balloon was sent up on Wednesdaycarrying an aeronaut, and 
elicited an interesting fact of aerial physics. The ground current 
was blowing gently from north-west, but higher up a south-west 
current was met by the aeronaut. The balloon was carried at a 
rate of 500 metres per minute to the north east of Paris. In the 
night 8 millimetres of rain fell, the upper current having 
descended into contact with the ground. 

A German Society for the Exploration of Palestine has 
recently been started by Dr. Zimmermaun, Gymnasia! Rector 
in Basle, along with Professors Kautzsch and Socin, of Tubingen. 
Several otheT savants have joined it The first quarterly number 
of the society’s projected journal will appear shortly. The 
annual contribution to the society (10 marks) entitles one to 
receive the journal. 

It is proposed in Stuttgart to erect a simple monument over 
the grave of Th. v. ITeuglin, the well-known African traveller, 
recently deceased. The committee, at whose head is Prince 
Hermann of Saxe- Weimar, invite subscriptions. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Mara c us radiatus) from 
India, presented by Mr. C L. Norman ; three Chaplin Crows 
{Cantus raprllanus) from Persia, presented by Dr. J. Huntley j 
a West African Python ( Python setnr) fiom West Africa, pre- 
sented by Mr. Lionel Hart ; a Red River Hog ( Pot amor harms 
penicillatus) from West Africa, received in exchange ; a Barbary 
Ape ( Macacus inuus) from North Africa, a Squirrel Monkey 
{Saimaris sauna) from Guiana, deposited ; a Military Maccaw 
{Ara miiitaris) from South America, purchased ; ten Amherst 
pheasants ( Thaumalea amhrrstia), three Temminck’s Tragopans 
{Cerkrrms temminckii ) bred in the Gardens. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 23.— M. Peligot in the chair.— 
The following papers were read : — New researches on clectro- 
capillary phenomena, by M. Becquerel. One experiment is 
this : into a cracked tube containing nitrate of silver solution 
are introduced some very small fragmentsof carbon, and the tube 
is put in a vessel holding monosufphuret of sodium. Here the 
wall of the crack in contact with the inner solution is the 
negative pole of the electro-capillary couple, and that in contact 
with the outer solution the positive. Not only does the negative 
wall get covered with metallic silver, but the carbon fragments 
are also coated in proportion to their nearness to the crack. 
Etch fragment acts like the crack. The action is like what 
occurs in a metallic circuit composed of several conductors. — 
Fixation of nitrogen on organic matter and formation of ozone 
under the influence of weak electric tensions, by M. Berthelot. 
He has given up metallic armatures, introducing the gas 
into an annular space between two vessels holaiog dilute 
sulphuric acid solution, which were connected with the 
battery poles. He mentions four reactions in which forma- 
tion of ozone has thus been obtained. Again, to estimate 
fixation of nitrogen, a glass cylinder (with spherical calotte), 
internally coveted with tin, externally half with water-moUtened 
Berzeliu* paper, half with syrupy solution of dextrine, was placed 
on a lac-covered glass-plate and enclosed in a concentric glass 
cylinder with outer coating of tin ; the tin armatures were con- 
nected with five Leclanchd elements during several months, 
and fixation of nitrogen in paper and dextrine was demonstrated. 
He shows the application of such facts,— On an experiment by 
Dr. Bastion relating to urine neutralised by potash, by M. Pasteur. 
He describes a form of Dr. Bastian’?, experiment he has per- 
formed several times in presence of Academy members, and 
never got bacteria ; the nature hud treatment of the vessel is a 
stimta °* Hungary (continued), by MM. 

^^^Lhalmas. — On tfte electric conductivity of 
wees, by M, Du Moncel After referring to the local currents 


and currents of polarisation got on applying to each tree two 
platiimm electrodes 9 ctm. square, with an interval of 6*44 m., 
he gives a table of resistances for various species. The soft 
woods with spongy tissue and vigorous vegetation, such as 
elm (resistance 1,431 kra,), chestnut (1,694), Kme (1,988), 
popUr (2,090), are the best conductors. Among hard 
woods with slow vegetation, box had a resistance of 
12,511 km, Birch (4,777) formed an exception. — Reply to M. 
Cossou s observations on the Saharan Sea, by M. D’Abbadie. 
M. de Lesseps corroborates M. D’Abbaiic’s arguments. —On 
the ophitic phenomenon in the Pyrenees and the llaute-Garonne, 
by M. Leymerie. Ophite proper and Iherzotite are two different 
but concomitant facies of an eruptive phenomenon characteristic 
of the Pyrenees, which may, os a whole, be termed ephitk. It 
is only met with in the lower part of slopes.— Reply to M. 
Naudin’s observations on the interior sea of Sahara, by M. 
Roudaire. — On the degree of efficacy of sulphide of carbon as a 
means of destruction of phylloxera, by M. Boiteau. — Ott the 
grape-disease of the Narbonnese vineyards, by M. Cornu. — On 
the Doryphora of potatoes, by M. Girard. He thinks sulpho- 
carbonate of potash would be useful against it ; also that the 
fear of the beetle is exaggerated. Another chrysoraelian 
( Col as pi Jem a at mm), which attacks lucern in France, is very 
like the Colorado beetle in its ways, and it is successfully misted. 
—On curves having the same principal normals, and on the surface 
formed by these normals, by M. Mannheim. — On the extension to 
space of two laws relative to plane curves, given by M. Chasles, by 
M. Fouret. — Influence of heat on magnetisation, by M. Gaugaia. 
Certain magnetic bars of Sheffield steel heated and Jet cool are 
found at last to have changed in the sign of their magnetism. — 
On the magnetisation of circular plates where the isodynamic 
lines are concentric circumferences, by M. Duter. — On the elec- 
trolysis of sulphuro is acid, by M. Gueront. This substance is 
decomposed like a salt.— Note on the determination of manganese, 
nickel, zinc, and lead, by M. Riche.— On the density of vapour 
of sulphhydrates of ammonia, by M. Horstmann.—On the nature 
of gases contained in the tissues of fruits, by M. Livache. He 
applied M. ScliUe king’s analytic method k of immersion in ether 
(without lesion of tissue). In the tissues of healthy fruit the 
gases are a mixture of nitrogen and oxygen in the proportions 
found in air.— On the products of fermentation of the mud of 
Paris, by M. Maumene.— On the fecundation of the star-fish and 
sea-urchin, by M. Fol. — On the anatomy and the migrations of 
oxyu rides, parasites of insects of the genus Blatta, by M. Ghaleb. 
—Influence of the sun and moon on mipnetic and barometric 
variations, by M. Broun. — Some observations on the trajectory 
of hail during thunderstorms, by M. Ziegler. A hailstone cannot 
(he considers) attain a great weight except through a long course 
in dense air in the lower regions of the atmosphere, and he cites 
cases to prove that the trajectory of large hailstones forms a very 
acute angle with the ground. 
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ELECTRICITY IN WAR 

T HE important rdh played by electricity in modern 
warfare affords an excellent example of the influence 
which science has of late exerted in naval and military 
affairs. It is no isolated example of scientific warfare 
that we have here to deal with, for the electric fluid has in 
a great measure changed our whole practice of war, and 
bids fair to revolutionise it Still more in the future. Every 
soldier or sailor, if he desires to make his mark, must be 
something of an electrician, for there seems to be no limit 
to the useful applications of the galvanic spark in battle. 
Broadly, we may divide these applications under three 
heads ; namely, the employment of electricity for sig- 
nalling, for the explosion of charges, and lastly, for illumi- 
nation, both for the purposes of attack or defence, it 
being a difficult matter to decide in which connection the 
electric spark fulfils the most important duty. % 

To begin with the telegraph. All will agree that it is well- 
nigh impossible to overrate the advantages which this 
rapid means of communication gives to the general, 
in these days, when the line of battle sometimes extends 
for a dozen miles. Let the commander occupy the most 
central position, a long time must elapse before his aides- 
de-camp can communicate with one wing or the other. 
Assisted by the electric telegraph, however, the general is 
as close to his subordinates as if he were within shouting 
distance. Even a brigade of horse artillery, or a cavalry 
division advancing at a gallop, can carry its telegraph 
equipment with it, the operators accompanying a flying 
column of this nature with but very little difficulty. The 
wire drums are started off at a gallop, the cable being 
unwound as the carts proceed, and a sergeant on horse- 
back with a “ sounder ” to his ear, in connection with one 
end of t he wire, receives the general's commands as soon 
almost as they are spoken. The movement counter- 
manded or a retreat ordered, the cable is again wound up 
as readily as it was laid down, and the telegraphers make 
good their return with the rest of the troops. Where 
ordinary movements are executed, use is of course made 
of the telegraph wagon, a comfortable little office on 
wheels, furnished with all things necessary for the receipt 
and despatch of messages, but this convenience is natu- 
rally out of place where a rapid change of front, or some 
speedy flank movement has to be executed. 

Coming next to the explosion of charges by means of 
the electric spark, we enter upon a phase of war- science 
which bids fair to grow to infinite proportions. Both 
Franklin and Priestley suggested the employment of 
electricity in this connection more than a hundred years 
ago, but it is very recently indeed that we have been in a 
position to make proper use of this valuable agent as a 
means of firing charges at a distance* In feet, at the 
present moment we have by no moans exhausted research 
lii this direction, and we find scientific soldiers and 
sailors still at variance with one another as to the best 
plan of using the electric current for firing purposes. 
One of the first applications made of the subtle fluid was 
In the removal Of the wreck of the Royal Georgy at Spit* 
head, nearly fifty years ago, when the explosion o t the 


charges was brought about by what is termed awire-fuse, 
or in other words a short piece of platinum thread 
stretched between two copper wires. The platinum 
bridge having less conducting power than the copper 
wires, presents a considerable amount of resistance to any 
current of electricity that passes, and, in doing this, 
becomes so heated, as to be capable of igniting any 
particles of gunpowder in contact with it. A wire-fuse of 
this description has simply to be placed in the middle of a 
charge, and if then a current of electricity is passed from 
a battery along the wire in connection with the fuse, 
instantaneous ignition is the result. This simple method 
of firing charges under water was a vast improvement 
over the old one in use by our engineers, which consisted 
in leading up a metal pipe from the charge to the surface 
of the water ; the outlet of the pipe was placed as far as 
possible from the charge beneath the water, and then a 
ladle full of red hot shot was emptied down it, and so 
reached the gunpowder below, which thereupon exploded 
if the iron fragments had not become too cool in transit. 

But for many purposes the wire-fuse is ill-adapted to the 
military and naval services. A voltaic battery is neces- 
sary to evolve the low-tension electricity required to yield 
sufficient resistance and heat, and such a battery made up 
of metal plates, and involving the use of acids, is an 
awkward apparatus to carry in the field. Already in 1853, 
this fact seems to have occurred to a Spanish officer, CoL 
Verdu, who determined to see what could be done in the 
way of exploding gunpowder by a spark, or in other words, 
by high tension electricity. Aided by a Ruhmkorff coil 
he succeeded in firing half-a-dozen charges simultaneously, 
and although the discharge was sometimes a matter of 
considerable uncertainty, to Verdu certainly belongs the 
credit of having been the first soldier to apply electricity 
in this way to the firing of one or more mines. Wheat- 
stone and Abel followed in Verdu's footsteps, and while 
the former directed his attention to the construction of a 
frictional apparatus of a portable nature, which should be 
suitable for military use, the latter busied himself in the 
preparation of a fuse inclosing a compound more deli- 
cately explosive than gunpowder, a fuse, by the way, 
which still retains an important place among our warlike 
stores. 

It was in the China war of i860 that we first find an 
electric firing apparatus forming part of an army equip- 
ment. In this case the outfit was of a somewhat clumsy 
nature. A conveyance, in shape and size much resem- 
bling a baker's barrow, contained a monster horse-shoe 
magnet, and it was the sudden disruption of its armature 
from this magnet which generated the spark to fire the 
fuse. A few years afterwards, this ponderous conveyance 
gave place to a neat little mahogany box about a foot 
cube, which contained half a dozen small but powerful 
magnets, in the field of which the armatures were made to 
revolve with exceeding celerity ; and it is by means of 
such an apparatus that to day we are enabled to fire a 
score of charges at a time, the wires branching off from 
the instrument to a distance of a hundred yards or more. 
But, nevertheless, we have yet to devise, it seems, an 
efficient exploding apparatus capable of igniting both low 
high tension electric fuses* 

As everybody knows, it is by reason of eketriri ty being 
employed to fire explosive charges that torpedo warfare has 
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of late attained to to important a position. In the White- 
head, or fish-torpedo, the electric fluid, it is true, plays no 
part, hut this is the only notable exception. In the floating 
torpedo, the moored torpedo, and the spar-torpedo, elec- 
tricity is the life and soul $ at one moment the machine is 
but a floating buoy or sunken impediment, the next it is 
transformed into a terrible volcano. A feeble current of 
electricity flashing along the wire, has on the instant 
sufficed to bring about the fatal change. 

Passing from torpedo warfare and the recent attempts 
that have been made to turn electricity to account in 
the construction of self-steering launches, we come to 
a scarcely less important matter, that of firing guns 
by the electric spark. Not only are guns at proof and 
those under experiment so ignited, but on board the 
modern ironclad it is the custom now-a-days to fire 
broadsides in this wise also. By leading wires from every 
gun to one point, which is specially adapted for observa- 
tion, the double advantage is secured of bringing about 
the firing at the most opportune moment, and of securing 
a simultaneous discharge. Some experiments made in 
Germany have proved beyond doubt that an armour plate 
struck instantaneously in this way by several shot, may be 
effectively broken up, whereas the ordinary broadside fire , 
brought about by gunners at word of command is incapable 
of doing so. The wires may be led into an observing tower, 
or half way up the mainmast if need be, and here the 
firing officer can calmly consort his measures undisturbed 
by the smoke, and noise, and bustle going on below him. 
He is provided with proper sights, and the guns being 
laid in accordance with his orders, he can watch the oppor- 
tunity for firing as well as if he had his eye to the weapons 
themselves. 

Finally, we have the use of the electric light in warfare. 
It is the most recent application of all of this wonderful 
agent, and we should hesitate to say how extensive may 
hereafter be the employment of electricity in this connec- 
tion. In the Franco-German war, the first use of this 
powerful source of illumination was made by the French 
engineers, and from the forts around Paris the electric 
rays were made to sweep in all directions, to watch for 
hostile troops engaged in the operation of mining. Bodies 
of soldiers upwards of a mile distant could be plainly seen 
by the vivid light of the electric lamp, and working 
parties were frequently compelled to abandon their object 
in the presence of this powerful detector* As a means of 
discovering the approach of torpedo launches at night, 
the electric light will obviously be of value, and already a 
trial of it has been made in several of Her Majesty’s 
ships. The Alexandra, the flagship of the Mediterranean 
fleet, is provided with an electric lamp, worked by one of 
Wilde's powerful machines, so that the efficiency of 
the apparatus may be practically tested. Experiments, 
however, have already shown what the electric rays 
are capable of doing* and a low torpedo-launch cannot 
approach within a thousand yards without detection, 
while if painted of a neutral grey* so as the better to 
escape observation by day, the vessel, it appear*, is all 
the more perceptible under electric dlumination. Steamers, 
we are told, ate peculiarly liable to be detected by an 
electric lamp, since theray* *** p^ected by the steatn 
ana smoke as effectively ms if the latte* ***** solid screen. 
Hm valuable, too, the ekctriq lightonboard ship must 


prove for signalling purposes may be gathered from the 
fact that the Dungeness light, which was the first one of 
an electric nature constructed in this country, can be 
seen on a dear night at a distance of thirty miles with all 
the brilliancy of a star of the first magnitude. 

H. Baden Pritchard 


THE GEOLOGY OF THE VIENNA WATER 
SUPPLY 

Geologic der Kaiser Fram-J osefs Hochqucllcn-Wasser- 
leiiung* Ehtc Studie in den Terti&r-Btldungen am 
Wcstrande des Alptnen Theiks der Niederung von 
Wien. By Felix Karrer. (K.K. geolog. Reichsanstalt. 
Vienna, 1877.) 

T HE publications of the Austrian Geological Institute 
are deservedly noted for their number, their fulness, 
and the beauty of their illustrations. Especially are the 
large quarto memoirs published under the name of 
! Abhandlungcn remarkable in the latter respects. Con- 
I sisting usually of complete monographs, sometimes purely 
paleontological, but more often blending stratigraphy 
with palaeontology in a manner which is too seldom 
resorted to in this country, these handsome volumes are 
quite independent of, whilst they frequently illustrate, the 
maps issued by the same authority. 

The present work forms vol. ix, of this important series. 

In many ways it is unlike its forerunners, but it resembles 
them in its completeness and in the finished character of 
its plates. Although eminently local in interest yet so 
many points are touched upon — or rather fully discussed 
—in Dr. KarreFs memoir that it appeals to the civil 
engineer, the hydrologist, the archaeologist, and the 
chemist in almost as great a degree as to the geologist 
and the systematic palaeontologist. 

This great closely-printed book of more than four 
hundred pages, with its numerous tables and large folding 
plates, is strictly what its title implies, viz., an account of 
the geology exposed by the engineering works recently 
carried out in order to bring the waters of the Kaiser- 
brunnen and Stixtenstein springs to Vienna, a distance of 
some twelve Austrian or fifty-five English miles. 

All the leading features of this section could probably 
have been described and commented on with apparent 
fulness in a short paper in the Verhandlungen of the * 
Institute, but the aim of the author has been to raise the V 
character of his memoir from that of a passing pamphlet ; , 
to that of a thoroughly exhaustive record of all the facts 
•—the seemingly unimportant as well as the obviously 
valuable— which could be brought within the natural ; 
limits of his subject. In this object he has perfectly sue- / 
ceeded, and the result is an orderly collection of minute 
stratigraphical and other details such as, we believe, have ^ 
never before been brought together with reference to so * 
small an area* . ;V 

From Kaiserbrunnen at the foot of the ScKneeberg and f 
from Stixtenstein a little further north to the very streets »/ 
of the Capital, or, geologically speaking, from the triassic £ 
heights of the None Alps to the drift and alluvium over* j 
lying the Tertiaiy beds of this Alpine portion of the Vienna | 
Basin, only those valleys across which the a^uednet^ 
replaced the cutting and the tuirnel were left unsettled & 
and unplotted fey bed* 
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thickening, fault, slip, or flexure cut through by the arti- 
Hclal channel was measured and noted by him, and all 
these details are laid down on a true scale (except in one 
unavoidable instance) in twelve carefully drawn and 
coloured plates of sections. So far, however laborious, 
the work done may be said to be more or less mechanical. 
This is not the case with regard to the clear sketch- 
sections or outline views which accompany the measured 
lines. In these we have exhibited to us the relations in 
which the rocks seen in the cuttings stand to those of the 
surrounding country, and we perceive at once the eye 
and hand of the field-geologist 

Since 1859 Dr. Felix Karrer’s name has been constantly 
before the scientific world as that of an active member 
of Ritter von Hauer's brilliant geological staff. His 
researches have lain principally among the beds of the 
Vienna Basin and their fauna. In conjunction with 
Theodor Fuchs his papers on these and allied subjects 
have been both numerous and valuable ; but more par- 
ticularly has Dr. Karrer devoted himself to the study of 
the Foraminifera which these deposits yield in such abun- 
dance, and now it may be said that he fitly succeeds to the 
honourable place so long held by the late Dr. A. E. von 
Reuss as one of the leading Rhizopodists in Central Europe. 
Accordingly we find in the present work elaborate tabular 
lists of the Foraminifera found in the borings and else- 
where in the course of the engineering operations, and 
no less than seventy-one forms figured and described as 
new. With reference to these it will be sufficient to 
observe that many of them are such as, according to 
the views prevalent in England, would be scarcely held 
to warrant specific distinction. 

The Alpine Vienna Basin, the margin'of which between 
Gloggnitz and Vienna is the region where the geology 
has been specially worked out, was, it seems, dry land 
at the time when the Older Mediterranean Sea covered 
the Basin beyond the Alps. Consequently the Younger 
Mediterranean Series, its marine sands and gravels pass- 
ing into grits anil conglomerates with intercalated bands 
of Nuilipore limestone and marls, are the lowest of the 
Tertiary deposits present here. To this series belongs 
the famous “ Leythakalk,” about which so much has been 
written. The fauna of these beds is closely allied to that 
of the Adriatic of the present day, whilst some of its 
species denote a somewhat warmer sea. Upon these 
newer Mediterranean strata rest the Sarmatian beds, 
in three divisions, the fossils of which allow us to infer 
a great cooling of the sea accompanied by an invasion 
of Asiatic cold-sea forms. This was followed by a period 
of brackish and then of fresh water, which brings us to 
the well-known Congeria beds, above which only two 
more members of theTertiaries occur, viz. : the Belvedere 
beds and the purely local but highly-interesting freshwater 
limestone of EichkogeJ, near Mddling, which formed the 
subject of Dr. Karreris first contribution to science. , 

It will be readily understood that the works entailed 
by the construction of the watercourse promised un- 
equalled opportunities for studying in detail the shore 
facies of these various deposits, and comparing them with 
the aspects they exhibit in other parts of the basin. That 
these opportunities have not been lost this memoir affords 
abundant proof; 

Stem Sthctemrtein and Kaiserbrunnen to Temitz, where 


the two head-channels meet to form a single watercourse, 
the rocks cut through are of much greater age* Here 
we have carefully described by Dr. Karrer, although he 
does not profess to do so as minutely as his more con- 
genial tertiaries, micascbist and grauwache of uncertain 
age, and, in disturbed order, the Wetterstein, Guttenstein, 
and Werfen divisions of the Alpine trias. AtfBaden and 
again at Modling, short spurs running like headlands into 
the ancient Viennese sea, once more bring the uppermost 
of these formations (the Wettersteinkalk) within the line 
of section. 

At the former of the two last-mentioned places is a 
group of well-known thermal springs ranging from 
ordinary temperatures to 95° F. Several pages of con- 
siderable interest are taken up by the discussion by 
Prof. Eduard Suess of a large series of observations 
relative to these springs carried on by Prof. Jellinek. 
Their topographical distribution is peculiar and is 
strikingly shown on a map (Plate xiii.) by means of 
isothermal lines, the intervals being of i° Reaumur from 
8° to 1 3 0 , then one of 3 0 from 13 0 to 16 0 , and lastly, one 
from 1 6° to 28°: that is to say, the spaces between the 
lines of the first series represent 1 ° each, then 3°, and 
lastly 12 0 Rdaumur. This mode of dealing with thermal 
phenomena by means of contour-lines is new to us and 
seems fruitful of good results. In the present instance 
five distinct foci of greatest heat are well made out, 
with several outlying ones attaining lesser degrees of 
temperature. 

The chemical composition not only of the hot springs, 
but also of the various waters referred to throughout the 
book, is given in numerous analyses by chemists of note. 

The line of the watercourse runs more or less 
parallel to the Southern Railway. In 1840, when the 
latter was in course of construction, several discoveries of 
prehistoric implements were made at Potschach, and else- 
where, It is therefore not surprising that the new exca- 
vations should have given rise to similar finds. Of these 
the most important appears to be an old burial-ground of 
the bronze age at Leobersdorf, a little to the south of 
Baden. Here bronze rings, daggers, armlets, &c., were 
found associated with fairly-preserved human remains. 
The former are described by Baron von Sacken, the 
Director of the Imperial Collection of Antiquities, whilst 
full details respecting the latter are furnished in an anthro- 
pological chapter by Friedrich Steller. Both are well 
illustrated by coloured plates and woodcuts. 

The question may perhaps be reasonably asked, why so 
much labour and money have been expended on the 
particular subject chosen. But when we remember the 
losses that British geology has sustained by the neglect of 
so many invaluable sections temporarily exposed in the 
early canal and railway days and now covered up and 
lost for ever, we may well regret that no devoted geologist 
was there to preserve the minute records of the rocks 
and their disturbances in as accurate and painstaking 
a manner as Dr. Karrer has done in the case of 
the Austrian Watercourse. Given the opportunity of 
issuing a report on so complete a scale — an opportunity 
which we fear will never occur in England*— no objection 
can be made to, his mode of setting forth his itsuks. A 
more condensed account would have been more readable, 
and probably more acceptable to foreign geologists, but 
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among the local investigators in the district to the south 
of Vienna, which the author delights in calling that 
u $tuckckcn Erdrindef the hook must at once take rank as 
a storehouse of actual facts never to be over appreciated 

The value of the memoir is much enhanced by the long 
bibliographical list with which Dr* Karrer opens the 
work, and which is brought up to date in the appendix* 
This list contains the titles of 566 books and papers 
relating to the region traversed by the Aqueduct, and 
arranged, as all such lists should be, in chronological 
order. The first paper cited is one by Wolfgang 
Anemarinus, on the Baden springs, and dates as far back 
as 1511. 

From what we have said it will be seen that no labour 
has been spared to render this report as perfect as it 
could be made. One serious omission, however, must 
be called attention to. There is no index. The late Sir 
Roderick Murchison was wont to deplore that many of 
the details contained in his u big books ” remained un- 
known and buried within them. But books like the 
* Silurian System ” are certain to be consulted, index or 
no index. To publish a work so local in character, albeit 
so complete in its execution as the one under review, as 
Dr. Karrer has done, without a key to the endless facts 
it contains, is deliberately to court non- recognition. 

Before concluding we would note the excellent geo- 
logical map of Vienna and its immediate neighbourhood, 
by Th. Fuchs. This map was first issued in 1874, and is 
conveniently reproduced in the present memoir. 

G. A. Lebour 


A CENTURY OF DISCOVERY 
The Discoveries of Prince Henry the Navigator , and 
their Results ; being the Narrative of the Discovery by 
Sea t within One Century , of more than Half the World \ 
By Richard Henry Major, F.S.A. Portraits, Maps, 
&c. (London : Sampson Low and Co., 1877.) 
Geschichte des Zeitalters der Entdeckungen. Von Oscar 
Peschel. Zweite Auflage. (Stuttgart ; J. G. Cotta, 

1 877) 

T HESE two works practically refer to the same period, 
which nearly coincides with the fifteenth century, 
and deal mainly with the same events. Mr. Major's work 
centres round Prince Henry as the initiator of the re- 
markable series of discoveries which were made during 
the century referred to, while that of the late Oscar 
Peschel deals with these events as forming a remarkable 
era in geographical discovery, and is considerably more 
detailed than the work of Mr. Major. Both works are 
virtually second editions. In its present form Mr. Major's 
is somewhat more popular than when first published, the 
discussion of certain points interesting only to the student 
having been omitted ; Peschei's work, first published 
about twenty years ago, is practically unaltered. Both 
works are valuable contributions to the history of one of 
the most eventful centuries of our era ; Mr. Major's is a 
worthy record of the life and work of a noble-minded 
prince, while Peschei's is a standard authority on the 
geographical work of the fifteenth century. 

Prince Henry, aptly styled “the Navigator,’' was the 
fifth child of King Joao I., of Portugal, and his Queen 
Philippa, daughter of i( old Jfohn of Gaunt, tune-honour ed 


Lancaster,” and was bom in 1394. He was carefully trained 
by his English mother, and after having distinguished 
himself at Ceuta, took up his abode on the promontory 
of Sagres in Algarve, of which kingdom he was made 
governor in perpetuity. It was from here that during the 
rest of his life he initiated and directed those discoveries 
with which his name will be ever associated ; to Prince 
Henry, there is no doubt, the rapid progress of geogra- 
| phical exploration during the fifteenth and sixteenth 
i centuries is mainly due. But not only in this way did he 
encourage the advance of knowledge ; by providing pro- 
fessorships, and in other ways, he did much to foster the 
progress of science such as it was in his time ; his own 
favourite subjects of study were astronomy and mathe- 
matics. 

It is with Africa that Prince Henry's name is chiefly 
associated. Before commencing his great work of ex- 
ploration he took every means in his power of ascertain- 
ing all that was known about Africa, though that was not 
much. Cape Blanco he knew, though vaguely, but all 
the coast south of that was practically a blank. The in- 
terior was known much farther southwards, and not a 
few details of Timbuctoo had reached Europe by the 
beginning of the fourteenth century. It does not seem to 
be known whether Prince Henry had the means of 
making himself acquainted with the work done by the 
Phoenicians and Carthaginians ; the narrative of Hanno's 
famous coasting voyage would have been a treasure to 
him, but the likelihood is that he was totally ignorant of 
the work accomplished by these pre-Christian explorers. 
Nor is it likely that he had heard of the Norse discovery 
of America, though he may have heard of the famous 
voyages of the brothers Zeni ; if he had it does not seem 
to have suggested to him the existence of a great con- 
tinent far beyond the horizon which bounded his outlook 
from Sagres. Prince Henry set about the work of African 
exploration with intelligence, his clear object apparently 
having been to trace the African coast to its southern- 
most limit, and even discover by rounding it a practical 
sea-route to India. 

44 Very few details are left us,” Mr. Major writes, “ of 
the astronomical instruments used in the time of Prince 
Henry. The altitude of a star was taken by the astro- 
labe and the quadrant by means of an alidade, or ruled 
index, having two holes pierced in its extremities, through 
which the ray passed. The quadrant hung vertically 
from a ring which was held in the hand. We do not 
know how these instruments were graduated, but it is to 
be presumed very roughly. The astrolabe, the compass, 
timepieces, and charts, were employed by sailors in the 
Mediterranean at the beginning of the fifteenth century. 
It is quite certain that the needle was used at sea before 
Prince Henry's time, for he himself speaks of it when 
urging on one of his navigators to the rounding of Cape 
Bojader.” During the lifetime of Prince Henry the 
African voyagers stuck closely to the coast, except when 
by accident they were driven from it. 

The Prince's enthusiasm and generosity drew to him 
most of the adventurous spirits of his time, and thus it 
was that after his settlement on Sagres scarcely a year 
passed that he did not send out one or more expeditions 
to carry on the great work which he had set himself to 
accomplish. The first fruit of Prince Henry's enterprise 
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was the finding of the islands of Porto Santo and 
Madeira, in 1418-20, by two squires of his own house- 
hold, who were driven thither by a storm off Cape St. 
Vincent. Mr. Major has, however, proved satisfactorily, 
we think, that the Madeira group 'were discovered about 
the end of the previous century by an adventurous 
Englishman named Robert Machin. 

For long had Cape Bojader proved an obstacle which 
the, Portuguese sailors sent out by the Prince attempted 
in vain to pass ; Cap Nun had been passed, but the in- 
creasing violence of the waves that broke upon the 
dangerous northern bank of Cape Bojader proved too 
much for the cockle-shells in which Prince Henry's ex- 
plorers were hardy enough to risk their lives. It was 
only in 1434 that Gil Eannes, a native of Lagos, managed 
to pass this fancied terrible obstacle to progress, by 
putting well out to sea. Next year another fifty leagues 
were added to the stretch of coast discovered, and thus 
year after year, league upon league was added, and 
specimens of the people and products brought home, the 
former to be Christianised and sent back to convert 
their brethren. By the time of Prince Henry's death in 
1460, the west coast of Africa had been explored under 
his auspices as far south as the Rio Grande, the Canaries, 
Cape Verde Islands, and Madeira discovered or redis- 
covered, and a large amount of substantial information 
obtained about the people, the products, and the country 
far into the interior of Northern Africa. 

Mr. Major justly designates Prince Henry the originator 
of continuous modern discovery, for Portuguese enterprise 
in this direction was not stopped by his death. It was 
not, however, till 1471 that the equinoctial line was crossed 
lor the first time within the memory of man, probably by 
an explorer named Lopo Gonsaivez. The equator was 
not much surpassed till Diego Cam set out in 1484 and 
discovered the mouth of the Congo ; the celebrated Mar- 
tin Behaim, the inventor of the application of the astro- 
labe to navigation, was with Diego Cam in this eventful 
voyage. In his next voyage Diego got as far south as 
Cape Cross in 22 0 south latitude, where the cross he 
planted is still to be seen in almost complete preservation. 
In i486 Bartholomew Diaz was sent out by King Joao, of 
Portugal, to carry out the discovery of the African coast, 
and, without knowing it, passed the southernmost part of 
Africa and came to anchor in what is now known as 
Flesh Bay, near Guaritz river, to the east of Cape Agul- 
has. He turned back after reaching the mouth of the 
Great Fish river, and it was on this return voyage that he 
discovered what he called Cape Tormentoso, but which King 
Jofioon his return, "foreseeing the realisation of the long- 
coveted passage to India," named Cape of Good Hope. 
It was not till ten years after this that a practical test was 
made of the utility of this passage to India. Vasco da 
Gama left Lisbon with four vessels, the largest not ex- 
ceeding 120 tons, in July, 1497, and coasted south the west 
coast, and north the east coast of Africa, as far as Melinda, 
to the north of Mombassa, which was reached in April of 
the following year. On April 20, 1498, he sailed for 
Calicut, before which he anchored on May 20, thus dis- 
covering the famous “ Cape route" to India. 

Such are a few of the results which are directly or 
indirectly due to the far-seeing enterprise and noble- 
mindedness of Prtttce Henry the navigator. But these are 


not all But for his initiative in the beginning of the 
century, it is doubtful if America would have been dis- 
covered at the end of it, and had Prince Henry been alive 
when Columbus began his memorable agitation, that 
greatest of explorers would doubtless have been saved much 
humiliation and misery. Magellan's circumnavigations 
fall also within this most eventful of eras, and not far 
beyond it, Mr. Major has proved, the discovery of Aus- 
tralia. u The coasts of Africa visited, the Cape of Good 
Hope rounded, the New World disclosed, the sea-way to 
India, the Moluccas, and China laid open, the globe cir- 
cumnavigated, and Australia discovered within one cen- 
tury of continuous and connected exploration," begun and 
to a great extent carried out by the prince the story of 
whose life Mr. Major has told so well We can only again 
commend his work and that of Peschel to our readers 
as not only full of interest but of much valuable informa- 
tion. 


OUR BOOK SHELL 

Chemical Handicraft . A Classified and Descriptive Cata- 
logue of Chemical Apparatus suitable for the perform- 
ance of Class Experiments, Research, and Chemical 
Testing. Second Edition. By J. J. Griffin, F.C.S. 
(Published by the Author, Garrick Street.) 

Mr. Griffin, the well-known manufacturer of scientific 
apparatus, earned the thanks of all students of science 
in this country by the publication of his first catalogue, 
now some eleven years ago, when the condition of things 
was much less far advanced than it is now. He has 
earned still greater thanks for his last edition, whieh is 
much more complete, more copiously illustrated, and 
more carefully brought up to the present needs of the 
student and the present possibilities of the maker. Those 
who noticed the many collections of such apparatus at 
South Kensington, last year, among which was one sent 
in by the Messrs. Griffin, cannot have failed to have been 
struck by the complication of the apparatus now required 
for chemical researches, and the skill, both in glass and 
brass, required to produce them. Mr. Griffin is evidently 
doing his best to uphold English manufactures against 
his continental rivals, and we wish him and his book 
every success. As the madman said of the dictionary, 
it is not light reading, and the plot is feeble ; but, never- 
theless, the book will be of use in every laboratory. 


LETTERS TO THE EDITOR 

( The Editor does not hold himself responsible for opinions expressed 
by his correspondents , Neither can he undertake to return , 
or to correspond with the writers of refected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible \ The pressure on his space is so great that it 

is impossible otherwise to ensure the appearance even of com - 
munuations containing interesting ana novel facts.] 

The Cretaceous Flora of America 

I AM extremely obliged to Dr. Newberry for pointing out 
in a very kind manner what is the actual state of our 
knowledge at the present time respecting the American cretaceous 
beds. Never having travelled in America, nor having had the 
honour of conversing with any of the American savants who 
have investigated the remains in these beds, I am scarcely in a 
position to discuss with them the value of the evidence on which 
they have been considered cretaceous* I have, however, endea- 
voured to make myself acquainted with the literature of the 
subject, and had read most of the works mentioned by Prof. 
Newberry in his letter to Nature. I in no way dispute that 
dicotyledonous leaves have or may be found in cretaceous strata, 
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but have* on the contrary, endeavoured partially to account fox their 
absence in British otetaceous rocks. The age of the supnosed 
American cretaceous "beds appear to me, however, to be deter- 
mined principally from the presence of Ammonites, Hamites, and 
other dibranchiate cephalopoda, and other types of mollusca as 
Xnoceramus* , Now what I intended to imply was that the 
presence of these is not conclusive evidence that the beds in 
question are as old as our chalk. Between our chalk and the 
base of our eocene a great hiatus exists, during which almost 
the whole of the cretaceous fauna became extinct, at least in 
European seas. This extinction and complete change of fauna 
implies an immense interval of time which, although we have 
but little record of it in Europe, we may expect to find recorded 
elsewhere. 

It is at least possible that the series in question in America 
may be this record. In the lower, as in the Dakota group, we 
have, mixed with many decidedly (as we have been wont to 
consider them) cretaceous types of cephalopods, gastropods and 
bivalves of an eocene aspect. No comparative tables of fossils 
nor determinations of any value of European species from these 
beds have been made. But assuming that a portion of the 
lowermost cretaceous rocks of America were synchronous with 
some of our upper European {cretaceous rocks, we may still 
suppose the mass of the strata to be of younger age. As very 
fairly stated by Dr. Newberry, Mr. Lesquereux does not agree 
with him as to where the division between cretaceous and 
eocene in the lignitic beds should be placed. Hayden 1 says 
that the age of the lignite strata is obscure. “ The evidence points 
at the present time to the conclusion that the lower portions of 
this group are cretaceous, passing up by gradual transition into 
the tertiary, and that the greater portion may be regarded 
as of the age of the later period/ 1 Cope and Marsh, again, 
from the presence of Mososaums, considered the lignites 
to be cretaceous. It seems to me that as the lignitic flora 
has the same character throughout its entire thickness, the 
formation must be considered as a whole, and that instead of 
endeavouring to correlate portions with either the European 
chalk or eocene, it would be simpler for American geologists, 
and more in accordance with the evidence we possess, to recognise 
the fact that the American series more or less represents the 
great hiatus existing in Europe between these formations. 
Although the upper portion of the lignites, the total thickness of 
which has been estimated at 10,000 feet, may be contemporaneous 
with a part of our eocene, the absence of any of the types of 
eocene flora, such as are characteristic at Sezanne, Bournemouth, 
&c., is opposed to the supposition, as much as the absence of 
anything at all approaching the Dakota flora in our cretaceous 
rocks is opposed to the contemporaneity of the latter. 

These series may still, however, be conveniently spoken of 
relatively, and for the purposes of American geology, as cretaceous, 
but not until further evidence is adduced can they be recognised 
as synchronous with any portion of ours. 

J. S. Gardner 


Automatism 

Mr. Spalding in his able review of “The Physical Basis of 
Mind,” alludes to the term automatism, about which there has 
been so much controversy. The word, however, is a most 
unsuitable one for designating the important doctrine inculcated 
so clearly by Mr. Spalding, as well as by Huxley and Clifford. 
The ordinary meaning of “automaton” is a machine whose 
actions are unattended by feeling. Now as the most striking 
difference between an organic machine and an inorganic one is 
that the movements of the living machine are accompanied by 
sensations, while those of the inorganic machine or automaton 
are without concomitant sensations, it is plainly a . mistake to 
apply to the actions of the sentient machine a term which has 
as a fundamental part of its meaning the absence of sentience. 
The incongruity is so manifest that I think it not improbable 
that it is one of the sources of the facile confidence displayed by 
some of the opponents of “ automatism ” ; and if the word were 
supplanted by a less objectionable one, it is possible that the 
important doctrine intended to be designated by it might be 
accepted with less difficulty. I would suggest that some word 
meaning concomitant action, or synchronous procedure might 
be coined for the purpose. The Germans, who are so fond of 
long, amalgamated expressions, would perhaps use something 
like 4 associated— mutimlly inconveiribh^ ^proeesees ” to desig- 
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natel this dual unity of the subjective and objective sides of 
mental action. , t>. Sharp 

ThornhdVAug; 5 


Local Museums 

In common with Mr. Allen, and doubtless very many others, 
I have read the articles and letters on Local Museums with a 
great deal of pleasure ; and I am very glad that Mr. Allen has 
made his practical suggestion. In February last, in a paper 
which I read before the Hastings Philosophical Society on 
“Local Museums and Libraries of Reference,” I made a similar 
suggestion for our own locality. You may think the matter of 
sufficient importance to justify the insertion of the following few 
lines from my paper : — 

M I do not wish to put such institutions as I am advocating 
into competition with things of a very different character ; but I 
would ask whether a zeal somewhat akin to that which is exhibited 
in raising funds for religions societies ought not to be exhibited 
on behalf of such purposes as those under discussion ? Would 
it be at all absurd to talk about having a mission to establish a 
public library ? . . . For my own part I can conceive of few 
nobler aims than that of raising for one’s town a permanent 
public institution of an intellectual character. If a committee 
were to take up the work with enthusiasm and were able, even 
though after many years of toil, to say to the people of Hastings : 

* We have built for you, with your own help, a library and 
museum, and we have, with funds with which the public have 
supplied us, sufficiently endowed this institution to carry on all 
its legitimate work, and we now hand it over to you, the people 
of the town of Hastings, as the property of you and your 
children for ever ’ — I say a committee that took in hand and 
accomplished such a work would deserve the deepest gratitude 
of the borough, and would have a right to chum to have 
accomplished a mission of no small importance.” A. R. 

Hastings, August 3 


July Shooting Stars 

1 observed 197 shooting-stars in July— nearly all of them 
between the 6th and 20th— in twenty-four hours of watching. 
The weather was generally very cloudy and stormy between the 
13th and 23rd, or many more would have been seen. I looked 
usually towards the eastern sky, and from the considerable 
number of meteor paths registered, am enabled to give the 
following table of radiant points visible in that quarter during 
the period of my observations. The list may be considered 
very fairly complete and accurate, for the great majority of the 
meteors were well seen, and many of them had short courses 
evidently near their radiant centres 


Radiant Point. 


Approx. Star. 

p Cassiopeiae... 


R.A. Dec. 

349 + 53 




No. ot 
Meteors. 

$ 

0 Aquatti 


... 3*7 - 11 
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X Aquarii 


- 336 - 7 




5 

1 Pegasi 


- 333 + 26 
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£ Pcgasi 


... 33S + 11 
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f Lacertse 


- 334 + 43 
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tr Andromeda' 


4+35 
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0 Persei 


- 3<> + 47 
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* Cygni 


- 313 + 33 




0 

« Cygni 


... 3*5 + 4« 
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( Cassiopeia... 


<> + 53 
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i Cygni 


... *90 + 43 
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a0 Perset 


47 + 45 
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0 Antinm 


... 29 S ~ 8 
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S Ursa; Minorls 


... 295 + 8$ 
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ff Herculis ... 


... 25 S + 37 
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0 Draconis ... 


... 280 + 57 
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s 

A Antintti 


... 285 - 12 




s 

1 Andromeda 


... 350 + 37 
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I have given the number of meteors conformable to each posi- 
tion, but this detail cannot be very precise, inasmuch as ixi 
several instances the path converged back on two radiants in the 
same line, and near together. In *#ch case* it is often quite 
impossible to assign the tret focal. Of the nineteen shower* 
included in the list, om near the 

places of mdiantf^tuheii^ & K. P. Greg's catalogue*. 
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Tbe shower at 290° -f* 43° hi apparently new for the first half of 
Jtxly^ and corroborates one I deduced from the Italian meteor 
catalogue (1872) at 291 0 + 45° f<* I*®* to July 11 from right 
meteors. This position falls near an August shower (seen on the 
10th in 1871 at 293 + 42)* it is very likely to be nothing 
but an early indication of that system. The radiants in Perseus 
at 47 0 + 45* and 36° + 47 0 are too far removed from any pre- 
viously known centres to be included with them. They were 
very swift, white meteors, rather bright, leaving streaks, and I 
mistook them at first for early Perseids of the true August 
system. The positions agree singularly well with two of Prof. 
HerschePs cometary radiant* and dates (British Association 
report on luminous meteors, 1875, p. 233) as follows : — 

R.A. Dec, Date. 

Comets radiant (1764 ft) ... 49 ° + 45°'5 ... July 25. 

Meteor radiant, 1877 47+45 ... July 12-20. 

Comets radiant (770 ft ) ... 39 +45 ... July 8. 

Meteor radiant, 1877 36 + 47 ... July. 

I saw several meteors from these radiants in July last year, and 
on examining the shooting-star catalogues of Zezioli, Schiaparelli, 
Dcnza, and others, 1867-72, have found a few additional paths 
clearly confirming the existence of these new meteor orbits. 
From twenty-eight shooting stars (including my own observa- 
tions) the two showers are apparently well marked and fall 
sufficiently near the cometary positions to afford an inference of 
connection. 

The moat active shower of the month was from Andromeda 
( 4 ° + 35 °). Twenty-one swift white meteors were noted from 
this place, but the radiant was a little diffuse and not nearly so 
sharply centred as another strong system at 6 + 53, which 
supplied very similar meteors. They are both already well- 
known showers. On the early morning of the 29th a few swift 
meteors with streaks, observed in Auriga, indicated the com- 
mencement of the August Perseids with radiant near 17 Persei. 

Bristol, July 31 W* F. Denning 


OUR ASTRONOMICAL COLUMN 

The Total Eclipse of the Moon, August 23,— 
Though lunar eclipses have lost the degree of astronomical 
interest and utility formerly attached to them, the general 
observer may still be expected to find the same amount 
of attraction as in past times in watching the physical 
features of a total eclipse of our satellite, well visible at a 
convenient hour of a summer's night. On Thursday even- 
ing, August 23, with favourable weather such a pheno- 
menon may be witnessed, throughout its continuance, in 
this country as in other parts of Europe. The first contact 
with the penumbra takes place at 8h. 37m. Greenwich 
mean time, and that with the dark shadow at 9b. 137m., 
about 59 0 from the northernmost point of the moon’s 
limb towards the east ; the total phase begins at 
loh. 19*110., and ends at 37m. after midnight ; the last 
contact with the shadow occurs at ih. 91m. A.M. (August 
24), about ii2° from the northernmost point towards the 
west, and that with the penumbra at 2h. 19*1 m. With 
respect to the earth’s true shadow the eclipse, therefore, 
continues 3b. 45m., and the moon is totally immersed in it 
for xh. 45m., the middle of the eclipse at nh. nm. P.M. 
When she first encounters the earth’s dark shadow her 
altitude at Greenwich is 18 0 , 

Though we are accustomed to speak of a total eclipse 
of the moon, ns is well known, it rarely happens that she 
disappears while in the earth’s shadow. The physical 
features of interest to which allusion is made above con- 
sist chiefly in the variations of the coppery and other 
tints which spread over her surface, and m the great 
majority of eclipses render her more or less conspicuously 
visible, during her passage through the shadow ; and as 
these variable features depend upon the state of the atmo- 
sphere at the time round the edge of the earth’s disc as 
seen from the moon, with respect to transparency or more 
or less prevalence of cloud therein— the aspect which a 
particular eclipse is likely to present does not admit of 
prediction, tn the eclipse of June 15, 1620, Kepler states 
that the moos wholly disappeared, while stars of the fifth 
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velius failed to see her^even [with a telescope during the 
eclipse of April ’14, 1642 (not April 25, as stated in many 
astronomical treatises). But perhaps one of the most 
striking instances of the kind is afforded by the eclipse 
of May 18, 1761, observed by the Swedish astronomer 
Wargentin at Stockholm ; eleven minutes after the 
total immersion he could not perceive the slightest trace 
of the moon either with the naked eye or with the tele- 
scope, yet the night was very clear and the stars shining 
in her vicinity ; but about forty minutes later, with a two- 
foot telescope, he discovered our satellite by a faint light 
on the border of the disc. As an instance of the contrary 
nature, where the moon has been so strongly illuminated 
during her presence in the shadow, as to admit of the 
various markings upon her surface being seen with dis- 
tinctness, and even to lead persons to doubt her being 
eclipsed, mention may be made of the eclipse on the 
morning of December 23, 1703, which was observed by 
various astronomers in the south of France. At Avignon, 
during the whole duration of the passage through the 
earth’s shadow, "the moon appeared extraordinarily 
illuminated, and of a very bright red, so that it might 
have been supposed that she was transparent, and that 
the sun was behind her globe, and that his rays passed 
through in the same manner that they are seen to traverse 
certain stones, which are slightly diaphanous.” It is 
singular, however, that while this was the aspect of the 
phenomenon at Avignon, different features should have 
been noted at Montpellier, particularly the total disap- 
pearance of the moon, rather quickly towards 6h. 30m. 
A.M., though the night was as transparent as could have 
been wished ; it is mentioned that the twilight was already 
very sensible, but that the invisibility of the moon could 
not be wholly attributed to this cause, since many stars 
were shining in the same quarter of the sky. A later 
instance of the same kind occurred on March 19, 1848, 
recorded by observers in England, Ireland, and Belgium, 
when the moon’s disc was intensely bright, coppery red. 
The uninitiated were doubtful of there being any eclipse. 
It is worthy of mention that conspicuous aurora borealis 
was present during the night. 

The Variable Star x Cygni.— P rof, Schonfeld’s 
ephemeris fixes the next minimum of this star to 
September 15, the magnitude according to his last cata- 
logue of elements being then 12*8 ; but the variation has 
been subject to considerable irregularity of late years, and 
observations will be required for some time before and 
after any dates now predicted to determine the epochs of 
maxima and minima satisfactorily. The error of Arge- 
lander’s formula, with one perturbation, appears to have 
attained a maximum of about three months, in 1870, and 
to have been since diminishing ; as compared with the 
maximum of 1874, the error was little over two months. 

This star is properly designated v Cygni, Bayer’s letter 
undoubtedly applying to it x Flamsteed must then 
take the number he attaches to it, 17. When the British 
astronomer looked for Bayer’s star it would be, as 
Argelander has pointed out, invisible ; and hence his 
mistake in connecting another star with Bayer’s letter ; 
there is no necessity, however, to perpetuate the obvious 
error. 

New Minor Planet.— No. 173 of the group of small 
planets was discovered by M. Borrelly at the observatory 
of Marseilles on the evening of the 2nd inst At 9I1. om. 
m.t, its position was in R.A. 22k 40m. 30s., N.P.D. 
97 0 34**8 ; diurnal motion in R.A. 26s., in N.P.D., + 8',a 
tenth magnitude. Though several small planets detected 
within the last ten years are adrift, it does not appear that 
the present body can be identical with any one of them. 
Ephemerides for 1877 of a number discovered since 152 
are unavoidably omitted in the Berliner Jahrbuck for 
1879, for want of the necessary elements. Dike, which 
was found by M. Borrelly as far back as May, 1868, has 
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BIOLOGICAL NOTES 

Temperature op Trees.— Prof. Boehm has recently 
investigated tbe temperature of trees in its relation to 
external Influences. His conclusions are these 1. 
The temperature of the tree-interior is, during transpira- 
tion* the combined expression of the air and the ground 
heat 2. The air heat is conducted transyersally, the 
ground heat longitudinally. 3. The longitudinal conduc- 
tion is effected through the ascending sap-current, or 
father through transpiration. 4. A lowering of the 
ground temperature during transpiration produces also a 
depression of temperature in the tree-interior, 5. The 
influence of the temperature of the ascending sap-current 
decreases in the stem from below upwards, and from 
within outwards. 6. The amount of this decrease is 
determined by the amount of the transversely- conducted 
solar heat, and is in direct ratio with the diminution of 
the volume of tbe stem part, and the approximation to the 
periphery of the stem. 7. The lower part of the stem is 
still under the full influence of the ground heat, or rather 
of the ascending sap-current. 8, The vertical limit of 
this influence is lost in the ramification of the tree. 9. 
With exclusion of transpiration, and therewith of rise of 
sap, the temperature of the tree is simply dependent on 
that of the air. 10. A simultaneous cooling of the lower 
and upper part of the tree completely equalises the 
amounts of influence (opposite according to the height 
of the stem) of the two cooling 4< moments.” 

Laticiferous Vessels in Plants.— We notice a very 
interesting Russian paper, by M, Schmahlhausen, just 
appeared, u Researches on the Vessels of Plants/ The 
author shows that the growth of the vessels goes on in 
the same manner as that of the mycelium of parasitic 
Fungi in the tissues of plants, and thus refutes the often 
expressed opinion that vessels in plants are analogous to 
the blood-vessels in animals. 

Flora of New Guinea. — Baron Ferdinand von 
Muller's fifth contribution towards a list of Papuan plants 
has recently reached us, and contains the remainder of 
the species, with few exceptions, gathered last year by 
Signor IT Albertis and Mr. Goldie, on their now famed 
New Guinea exploration. In this list several new species 
occur, notably a Sloanea, which Baron M tiller has named 
S. paradisearum> from the fact that the tree, which grows 
to the height of forty feet on the Upper Fly Fiver, in- 
habits the forest haunts of the birds of Paradise. The 
fruits are described as closely approaching in size those of 
S. jatnaicensisy “ thus far excelling any of the Sloaneas of 
the eastern hemisphere, so far as they are known, in the 
magnitude of the fruit/ The discovery of Nageia 
Rumphii is interesting, from the fact that no other conifer 
is reported from New Guinea, except Nctgeia theveteafolia , 
and an Araucaria by Beccari, 

The Segmentation of toe Head.— By slow degrees 
an approach is being made to a true understanding of 
this most difficult and interesting question. The old 
explanations by archetypes and by tbe structure of the 
highest-developed skulls, have fallen into disfavour. 
Attempts to settle the cranial segments by considering 
the distribution of nerves in the adult have been shown to 
be unsafe* because nerves are necessarily adaptationai in 
their character and liable to the greatest modification on 
changes taking place in the organs they supply. The 
development of nerves, however, is a much surer guide, 
showing primitive and fundamental characters. The 
nerves behind the ear are five in fishes, although the 
number of strands of which the vagus is made up in 
some cases points to a loss of distinct nerves and segments 
m the binder part of the head. The auditory and facial 
nems priginate as one, so that the auditory appears as a 
imecialised portion of the facial The trigeminal like- 
wise arises as a single nerve, and in front of this there is 


no nerve having a similar history to these and the spinal 
nerves. Thus we have an indication of seven segmental 
nerves issuing from the brain-case. When the visceral 
clefts are considered, we find in sharks six clefts indi- 
cating seven segments, or one more if the mouth be 
regarded as a cleft. The head-cavities between the outer 
wall of the head and the mucous membrane of the 
throat, discovered by Mr. Balfour in sharks, furnish a 
similar number. They are eight in all, one preman- 
dibular. one mandibular, one hyoid, and five branchial. 
Thus the examination of three sets of organs leads to 
the assignment of eight body segments to the head. But 
the question is far from being settled so long as the 
brain-case itself and the brain cannot be satisfactorily 
explained. 

The Capercailzie in Northumberland.— I t is 
well known that this fine bird, originally indigenous in 
the British Islands, became extinct, and was reintroduced 
into the Scottish Highlands some forty years ago by the 
late Marquis of Breadalbane. Earl Ravensworth has 
recently been endeavouring to naturalise the capercailzie 
in large tracts of pine wood in Northumberland, on the 
edge of moors and wild crags, furnishing various berries 
which form its favourite food. In 1872 a cock and two 
hens were reared ; but the male bird got destroyed. In 
1873 two settings of eggs were hatched, but owing to a 
wet summer all the young birds perished after nearly 
arriving at maturity. In 1874 four fine birds were reared 
to their full growth, one of which, a male, still survives. 
In 1876 fifteen chicks were hatched out of twenty eggs, 
and three cocks and four hens grew to maturity. But 
the stock has become reduced to five individuals, three 
males and two females, all in good health. It appears 
that a difficulty arises from some deficiency in diet or 
conditions which is at present unknown. Although ex- 
tremely wild and shy by nature, and flying long distances, 
capercailzies are yet most indolent, and unwilling to move 
from places to which they are familiarised. Their colour 
assimilates very closely with the Scotch fir, so that it is 
exceedingly difficult to distinguish the male bud when 
seated on a branch. The male is very ferocious, and 
makes extraordinary gesticulations during the season of 
courtship; the hen may even be killed by his fierce 
advances. 

Evolution by Leaps.-— Mr. Thomas Meehan has 
described before the Academy of Natural Sciences of 
Philadelphia a case of sudden change of characters in 
some branches of a “ smoke-house ” apple tree, which bore 
clusters of flowers at the ends of young shoots, flowering 
six weeks after the ordinary blooms from spurs, and yet 
maturing fruit at the same time as the old spurs. This 
fruit, however, was very unlike the smoke-house fruit, the 
fruit stems being long and slender, and the fruit flattened. 
The change was so great that a botanist would have no 
hesitation in describing the form as a new species ; and 
there appeared no reason why the law which produced 
this modification might not simultaneously act on all the 
trees in a district. At any rate here was an appearance 
which served to show how new species might arise in 
nature. Mr. Meehan, however, did not allude to the 
difficulty of reasoning from a change in a cultivated variety 
to the operation of causes in a wild state. The case 
can hardly be considered as decisive* although of much 
interest 

The Eucalyptus in the United States,— Mr. 
Joseph Wharton has tried to acclimatise £. globulus in 
Philadelphia, but although the plants grow well in green- 
houses, they seem incapable of surviving the severe 
winters, even though carefully covered with leaves and 
earth. The winter test was otdy applied after the plants 
had grown vigorously for some years, beinf protected in 
winter and placed hi the open air in summer. 



2?9 


August 9 , 1877 ] NA TURE 


£ VOLUTION OF NERVES AND NEE VO- 
SYSTEMS 1 

III. 

T HE question, however, remains : Will this conductile 
function prove itself as tolerant towards section of the 
tissue as the contractile function has already proved itself 
to be ? for, if so, any objection to the view that the passage 
of the contractile waves is due to vicarious action of 
rudimentary nerve-fibres will be removed. Briefly, the 
answer to this question is an affirmative ; for 1 find it is 
quite as difficult to block the passage of stimulus waves 
by means of interposing cuts, as we have seen that it is to 
block the passage of contractile waves by the same means. 
For instance, here is a n Aurelia (Fig. 5), the bell of which 
has been cut into the form of a continuous parallelogram 
of tissue, and then submitted to the tremendously severe 
form of section which is depicted. Yet on very gently 
stimulating any point in this expanse of tissue, as at the 
end /z, a tentacular wave would course all the way along the 
margin, to b> thus showing that the wave of stimulation 
must have passed round and round the ends of all the 
intervening cuts. In the diagram the tentacular wave is 
represented as having traversed one-half of ,the whole 
distance from a to b, and near b there is represented a 
single remaining ganglion, f ^g). When, therefore, the 
tentacular wave reaches this ganglion will shortly after- 
wards discharge, so giving me to a contractile wave, 
which will course back from £*to a in the opposite direction 
to that which the stimulus wave had previously pursued. 

And this, 1 am not afraid to say, is the most important 
observation, both to the physiologist and to the evolu- 
tionist, that has ever been made in the whole range of 
invertebrate physiology. For to the physiologist this 
observation proves that the distinguishing function of 
nerve, where it first appears upon the scene of life, is a 
function which admits of being performed vicariously, to 
almost any extent, by all parts of the same tissue-mass ; 
while to the evolutionist the observation proves the exist- 
ence of such a state of things as his theory of nervo- 
genesis would lead him to expect. In such a symmetri- 
cally-formed animal as a Medusa, with all parts of the 
contractile sheet precisely resembling one another, we 
should expect the lines of discharge composing the hypo- 
thetical plexus to be very numerous, and all very much 
alike with respect to the degree of their evolution. For, 
as the symmetrical form of the disk does not require that 
any one set of lines should be used much more frequently 
than any other set, it follows from Mr. Spencer's theory 
that all the lines should more or less resemble one 
another as regards the extent of their differentiation.* 
That is to say, they should all be lines presenting about 
the same degree of resistance to the passage of a stimulus 
wave, and therefore it should become a matter of indif- 
ference, so to speak, through which particular set of lines 
such a wave takes its course. 

There is still another class of facts which to my mind 
makes very strongly in favour of Mr. Spencers theory. 

Abstract of a Lecture delivered at the Royal 1 mammon oa Friday 
evemtt£, May 25. 1877. iiy Georg* J. Romanes M.A., F.L.S., 4c. 
Continued tram p. 271. 

9 Mr- Spencer himself observes. “The average equality of the forces to 
winch thetr bodies (/ *\, those of the Medusae) arc expose J all round is un- 
favourable to the format ion of distinct muscles ami a distinct nervous 
system ” (“ Psychology, vol 1. p. 532) Although rhis statement must now be 
modified fur as the garghomc system of the Medusa* is concerned, l do 
not thmk that the anticipation which it embodies should on this account be 
deemed unwarrantable so far as it applies to other parts of the nervous sv»tein. 
For although it is true that a Medusa ns a " exposed alt round M to au 

“average equality of forces/' it i* not true that the sxa/ ft/ft? portions ol a 
Medusa are thus equally exposed. Un th*t contrary, the margin of the 
excitable sheet which line* the cavity of the bell, occupies a much more 
exposed position thau docs any other part of that sheet ; and whether or not 
this fact has anything to do with the development of the ganglia in the only 
part of the exotable sheet which is thus peculiarly situated, 1 thiuk tt is 
obvious that this part of a Medusa ought to be carefully excepted in the 
statement which 1 have quoted. With regard to all other pan* of the 
excitable sheet, however, the statement *« certainly correct ; and it is only to 
such parts that the consideration* in the text apply —G. J. R. 


Assuming, as 1 think we are now entitled to assume, that 
the contractile waves are not merely muscle waves, but 
depend for their passage on the progressive passage of 
the stimulus waves— assuming this, the following facts 
become facts of great significance. When the con- 
tractile waves in a spiral strip have become suddenly 
blocked by section, in the great majority of cases, 
such blocking will be permanent— even though the snip 
be continously stimulated, whether artificially or by a 
single terminal ganglion, as represented in Fig. 4. But 
in the remaining cases, after a time that varies from 
a few minutes to a day or more, the obstruction is 
overcome, and the contractile waves pass forward with 
perfect freedom. Now, if I had time, I could prove that 
these facts are certainly not to be attributed to what 
physiologists term shock; and, therefore, it seems to 
me that only one h>pothesis remains. What I have 
recently said about most of the lines of discharge in the 
supposed plexus being very much alike as regards the 
degree of their differentiation, does not, of course, mean 
that all the lines are exactly alike in this respect ; for on 
d priori grounds such a state of things would be in the 
last degree improbable. Consequently, in conducting a 
spiral section, it must happen that at every snip the 
scissors cut through a number of lines of discharge pre- 
senting Various degrees of differentiation ; and, such 
being the case, the fact of the sudden and final blocking 
is presumably due to a well-differentiated line having been 
severed in a part of the tissue where no other lme occurs 
of a sufficient degree of differentiation to conduct the 
stimulus forward. Now in most instances, as we shruld 
expect, the blocking so caused is permanent ; for it is 
manifest that th** formation of nervous channels, in the 
way suggested by Mr. Spencer, cannot proceed at so great 
a rate as to admit of wholly new lines of discharge being 
established during the life-ume of a mutilated Medusa, i.e 
during the course of a few days. Nevertheless, according 
to the hypothesis, some small percentage of cases might 
be expected to occur in which such blocking of the contrac- 
tile waves would only be temporary. For some cases would 
almost certainly occur in whicn the relations of the highly 
differentiated line just destroyed to the more slightly 
differentiated lines in the neighbourhood of the section, 
would happen to be such that the more slightly dif- 
ferentiated lines would be very nearly, though not quite, 
able to act vicariously for the more highly differentiated 
line which has just been destroyed (see Fig. 4, where 
the deep line represents the well-aifferentiated line which 
has just been severed, and the dotted line the less-differ- 
entiated one w hich is still intact). The contractile waves, 
therefore, would in the first instance become suddenly 
blocked at the end of the strip. But the molecular, and 
with them the contractile, waves stiU continuing to pass 
quite up to the end of the strip, and being there always 
suddenly stopped, a rude conflict of molecular forces will 
thus set up in the area where these waves are impeded, 
and each of the forces concerned will seek for itself the line 
of least resistance. Hence, as the successive waves beat 
rhythmically on the area of obstruction, more or less 
of the molecular disturbance must every tune be equalised 
through those lines of discharge which from the first have 
been almost sufficient to maintain the physiological con- 
tinuity of the tissue. Therefore, according to the hypo- 
thesis, every wave that is blocked imposes on these 
particular lines of discharge a much higher degree of 
functional activity than they were ever before required to 
exercise ; and this greater activity causing in its turn 
greater permeability, a point will sooner or later arrive at 
which these lines of discharge from having been almost 
become quite able to dra't off sufficient molecular motion, 
or stimulating influence, to carry on the contractile waves 
beyond the area of previous blocking. In such instances, 
of course, we should expect to find, what 1 always observed 
to be the case, viz , that the first contractile waves which 
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pass the barriers are only very feeble, the next stronger, verify, from the fact that it seemed as though the ob- 
the next still stronger, and so on, according as the new servations which would be required to verify it would 
passage becomes more and more permeable by use ; until need to extend over thousands of years— -this theory is 
at last the contractile waves pour over the original barrier now, I J 1 1 * 

’d. j: : T n ! akI.i au 


without any perceptible diminution of their force. In 
some cases, by exploring with graduated stimuli and 
needle-point terminals. I was able to ascertain the precise 


believe, being verified by observations which need 
only extend over hours and minutes. The immensely 


protracted history of nervo-genesis upon this planet is 
thus probably reproduced m a greatly foreshortened 




FlC. « 5 . 

ing the genesis of nerves. 1 I will only add that if this 
interpretation of the facts is correct, we have in them a 
striking instance of the uniformity with which Nature 
works. A scientific theory concerning the evolution of 
nerves, which a year or two ago it seemed impossible to 


nevertheless most probably in respect of 
their duration alone that these two his* 
tories differ. 

I will now invite your attention to 
another species of Medusa, which is of a 
somewhat more highly evolved type than 
Aurelia ^ and which I have called Tiaropsis 
tndicans (Fig. 7), in allusion to a highly 
interesting and important function which 
is displayed by its polypite. This function 
consists in that organ localising, with the 
utmost precision, any point of stimulation 
situated in the bell. For instance, if the 
bell be pricked with a needle at this 
point (a\ the polypite immediately moves 
over and touches that point, as repre- 
sented in the diagram. If immediately 
afterwards any other part of the bell be 
pricked, the polypite moves over to that 
part, and so on. Now this, you will per- 
ceive, is a highly remarkable function ; for it proves 
that all parts of the bell must be pervaded by lines 
of discharge, every one of which is capable of conveying 
a separate stimulus to the polypite, and so of en- 
abling the polypite always to determine which of the 
whole multitude is being stimulated. This localising 


1 As additional proof that a wave of ttimulation may pass over a barrier of | function of the polypite, therefore, shows that the lines of 
the kind described in too small a quantity to start a wave of contraction / j* mnr* Aiff+wntiatP-A in thic cnorioMC than 

bevond the bamer. I may mentis tbe following fact. . -In Aureiu the ! discharge must be more differentiated in this species than 
polypite is more sensitive to stimulation of the b«U than is the bdl-twue j they arc in AtirCliClJ iOT It SHOWS that Vicarious action 
itself; so that »t is possible to stimulate the bell-tissue too gemly 10 start a »| caDnot fog possible among them in SO 

contractile wave in it, and yet strongly enough to cause writhing motions of j .. * , j „ ~ 

te^onseonthepartofthepoirpu. Now, ifhy mean. ofa.farai^ctioo of 1 every line of discharge must here have acquired a more 

the bell the contractile w<v« have become blocked in the ribbon-shaped 1 ' 1 * — ** 

strip, it is sometimes possible, by strongly stimulating this .••trip, to cause the 
writhing motions of response on the part of the polypite — thus shoeing that 
although the contractile waves are blocked by the spiral section, the stimulu- 
waves are able to pa-s forward with a htrength sufficient to cause response 
in the polypite. J may here add that this fact of the contractile waves beinp 


pon; 

ay here add that this fact ot the contractile waves beir 
sometimes wholly blocked by section before the stimulus waves are so, wou’ii 
appear to exclude, in the case of the Medusas at all events Kleinenbcrg's 
view *9 to the functions of primitive nerve and muscle being b ended in the 
•ame tissue-elements. (See his work on Hydra ) I may also mention that 
iti some cases I have observed that: the establishing of a new line of physio- 
logical connection is a more gradual process than stated in the text. To show 
this, I may briefly quote one very instructive case. Seven marginal bodies 
having been removed, »he eighth one continued to originate contractile wa ves, 
which coursed round the swimming- bell as us al. 1 now made a radial cut 
half an inch on one side of the marginal body, and extending to the centre of 
the swimming-bell. The contractile waves were immedumly blocked - thus 
showing, as did a somewhat similar experiment detailed in my fir*t Royal So- 
ciety paper (p. #93), ** that the influence of the marginal body hail previously 
beta communicated to the swimming-bell from one side only.'* But in the cave 
we ore now considering, the discharges of the marginal body were still rendered 
apparent by very local contractions of a tissue area in tbe immediate vicinity 
of that body— tbe area, namely, which in the figure (Fig. 6) representing one 
end of the strip is marked D n. Exploration by stimulus now showed that 
general contractile waves could only be started outside the area bb. In some- 
what more than halfan hour after the operation (durmg which time ihe area f 
B b continued to contract rhythmically), the ganglionic influence for the first j 
time extended from the area b b to the rest of the strip— the contraction being ; 
therefore general. After this fir»t eruption of contractile influence, there ' 
succeeded a period of about a minute, during which the area b n continued 
to contract independently as before. Then another eruption took -place, fol- 
lowed by another period of restricted contraction, and so on. Next, theve gene- 
ral con ructions became progressively more and more frequent, and as the 
rhythm always continued the same, whether the contractions were local or 
general, tbe number of the latter became increased at the expense of that of 
the former. Tnus, while at first there were twenty or thirty local contra* - 
turns between every two general contractions, this proportion gradually fell 
t« fifteen, ten, five, &c , tall the numbers became equal, after which the 


specialised character, in order that the message which it 
I conveys to the poljpite when itself directly stimulated 
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may not be confused with that which is conveyed by aby 
other line. 

Now it is easy to be wise after the event ; but the state 
of things we here observe is just such a state of things as 
I think we should expect to constitute the next stage of 
nervo-evolution. It is no doubt a benefit to this Medusa 

M niwmi, ten, nve, <ec , tut me numbers became equal, after which the 18 a bie to locali»e a *S*t wnu*dL>d S?th 1 a 

balance began to incline in favour of the general contractions Eventually the Will J for the end of the polypite t$ prQVluCQ WltU a 
the local contractions ceawtd altogether, and on now excising the marginal stimfim? anna.ra.tus and is brides the UtOUth Of the 
body and exploring by stimulus I was able to localise very precisely the f J* "irj u v ‘ itUT touches 

hoe through which physiology continuity had been established between Consequently, when any «vmg ODJCCt tOUCHC* 

» b and th« > not of the contrattyie script Ais ime was ac, as shown by the the bell— •whether it be an enemy or a creature serving as 

fact that while stimulation of any other part of the area S A wa* followed only Drev i, alilr* hw an adv&ntatte tO the Medusa that 

by a ^contraction at tiiat area, stimulation of the line AC wo* always P U8t alike be AU ^vantage IP U 1 C tmeuuWA UWM. 

loiiowtd by a general contraction. ~c. j . r. its polypite is able to move over quickly to the right spot, 
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in tbe one case lo sting away the enemy, and in the other 
to capture the prey. Hence I think that natural selection 
would probably tend to convert lines of discharge in pro- 
miscuous directions, into lines of discharge in definite 
directions — thus developing the function of localisation. 
At first, no doubt, this function would be performed only 
in a general and tentative manner (as, indeed, I have 
observed in the case of Aurelia) ; but gradually by the 
combined action and mutual reaction of use and survival 
of the fittest, this function would come to be performed 
with ever-increasing precision. 1 

This, then, t conceive to be an important step in the 
evolution of nervous systems— foreshadowing as it does 
the principle of co-ordination among muscular move- 
ments, which in all the higher animals is effected by 
reflex mechanisms precisely resembling, as to their func- 
tion, the primitive reflex mechanism we are considering. 
But now another point of interest arises. As Spencers 
theory supposes a line of discharge to become more and 
more definite by use, if, for the maintenance of any par- 
ticular function such as the one we are considering, a 
certain line of discharge habitually serves as a line of 
communication between two points of the animal tissues ; 
it follows that this line will offer less resistance to the 
passage of a stimulus between these two points than would 
any other line in the organism. Consequently, so long as 
such a line remains intact, so long we should expect what 
we have seen to be the case, viz., that little or no vicarious 
action takes place between it and other lines. But let 
this line be severed, and let there be a number of closely 
adjacent lines, as there must be in this particular instance, 
and should we not expect, both from Spencer's theory and 



Fig. 7 .— 7'iarcJ>sis indicatts, slightly enlarged. 

from our knowledge of Aurcliay that at some such grade 
of nervous evolution as Tiaropsis presents, the stimulus 
should be able to escape from the severed to the unsevered 
lines ? And this I find to be the case. For if a small cut 
be introduced between the base of the polypite and the 
seat of injury in the bell, tbe polypite is no longer able to 
localise the seat of injury, although it still continues to 
ptrceive, so to speak, that injury is being applied some- 
where . For instance, if a short cut be introduced as here 
represented at b c, and you prick the bell anywhere below 
the cut, as at d } the polypite, instead of immediately 
applying its extremity to the exact spot that is being 
stimulated, now actively dodges about first to one part 
and then to another part of the bell, as if seeking in vain 
for the offending body, which, however, it cannot succeed 
in finding. Now I explain this marked change in the 
behaviour of the polypite by supposing that the wave of 
stimulation in this case runs along the habitual line of 
discharge till it reaches the cut ; and that being there no 
longer able to pursue this habitual line of least resistance, 
the wave of stimulation escapes into the adjacent lines, and 
so spreads all over the bell. Henoe a number of confiict- 
in S awsMages are simultaneously delivered to the polypite, 
which therefore executes the random movements I have 

1 ** ** hw* observed that Mr. Spsocer, in his theory of 

cxpre&siy mminmnmn hi* hypothesis •« to the direct tuftuence of u*e, with 
1$ *)Lo. j g influence of natural selection. (See “ Biology," 


described— each of these movements being presumably 
determined by the relative degree in which now one line 
and now another takes part in conveying the scattered 
stimulus. 

And now for another expectation to be realised. We 
should expect that the higher degree of specialisation 
which in these lines of discharge prevents vicarious action 
so long as the lines are undivided, should have the effect 
of rendering such vicarious action as we have seen to 
ensue when the lines are divided, less easy than it is in 
Aurelia , where the specialisation of the lines being less 
pronounced, vicarious action among them is presumably 
more habitual. And such I find to be the case ; for while 
in Aurelia , as we have seen, stimulus- waves continue to 
zig-zag round and round the ends of almost any number 
of overlapping cuts, in Tiaropsis two or three such cuts 
are sufficient to destroy, not only the localising, but also 
the random movements of the polypite— the latter then 
remaining passive, because the stimulus-waves are wholly 
blocked. 

And lastly, before leaving the case of Tiaropsis indicans , 

I should like to mention the noteworthy fact, that although 
the polypite is able to perform the intricate ganglionic 
function of localising any seat of stimulation in the bell, 
no signs of ganglionic structure can be detected with the 
microscope. Moreover, a portion of any size that is re- 
moved from the polypite continues to perform the localis- 
ing function in just the same way as does the entire organ. 
In other words, this localising function, which is so very 
efficiently performed by the polypite of this Medusa, and 
which, if anything resembling it occurred in the higher 
animals, would certainly have definite ganglia for its 
structural correlative, is here shared equally by all parts of 
the exceedingly tenuous excitable tissue that forms the 
I outer surface of the organ. The case of the incipient 
! ganglia of the polypite thus resembles that of the incipient 
j nerves of the bell in this respect— that in both cases 
obvious signs of characteristic function are displayed 
before any corresponding signs of structure can be dis- 
tinguished. Nerve-cells, therefore, no less than nerve- 
fibres, are thus shown to have their first beginnings in 
differentiations of protoplasmic substance which are too 
refined for the microscope to analyse. 

There is one other species of Medusa about which 1 
should like to say a very few words, because it presents a 
still higher grade of nervous evolution than Tiaropsis . This 
is Sarsia (Fig. 8), a Medusa in which the lines of discharge 
have in some places become so far differentiated as to 
admit of being actually seen, and are therefore entitled to 
be called nerves. All round the margin, and likewise along 
the course of the radial tubes, these, the earliest visible 
nerve-fibres in the animal kingdom, may be traced. And 
as we might anticipate, the advance of structure which is 
implied by an invisible “ line of discharge ” becoming a 
visible nerve- fibre, entails a corresponding advance of 
function. In the first place, the rate at which a stimulus 
travels seems to be much greater along these fully-evolved 
nerve- fibres than it is in the more rudimentary nerves or 
lines of discharge in Aurelia . In the next place, this 
greater differentiation of nerve-tissue renders the nervous 
connection between any two parts of the organism much 
more definite, and therefore vicarious action less promis- 
cuous, than we have seen it to be in the other jelly-fishes,’ 
so that, for instance, a tentacular wave in this species may 
be blocked by a single short cut through the margin of 
the bell Lastly, it is in this species that I was first able 
to perceive any unequivocal evidence of co-ordination 
among the marginal ganglia. In all the other species of 
Medusae the marginal ganglia appear to act independ- 
ently of one another; but in this species, where the mar- 
ginal ganglia are first seen to be united by a visible 
nerve-fibre, they always act in concert. So much, indeed, 
is this the case, that the animal is able to steer itself in 
any required direction, as proved by tbe experiment which 
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I described last year, whereby individuals of this species 
were shown to have the power of following a moving 
beam of light round and round the vessel in which they 
were Contained. I may also remark that individuals of 
this species present much more nervous energy than 
those of any other species of Medusse which I have had 
the opportunity of observing. 

I have now, ladies and gentlemen, communicated some 
of the points wherein my work has tended to elucidate 
the early stages in the evolution of nerves and nervous 
systems. And these are just the stages concerning which 
elucidation is most required. When once nerve-fibres 
and nerve-cells have been fully evolved and arranged in 
the form of simple reflex mechanisms, the subsequent 
history of their evolution into compound nervous systems 
is readily intelligible. The principles on which this higher 
evolution is effected are throughout the same, and result 
essentially in establishing ever more and more advanced 



F(G. 8. Sarsia tnhulcsa, s three time*. 

degrees of integration. Compare, for instance, the ner- 
vous systems of an earth- worm, a centipede, an insect, and 
a spider ; and observe the progressive fusion of ganglia 
which has taken place. The progressive centralisation 
which is thus effected is no doubt ultimately due to natu- 
ral selection, if not exclusively, at any rate in large pan ; 
for this increasing consolidation of the reflex mechanisms 
must be of great benefit to the organisms which present 
it— -serving as it does to render possible muscular move- 
ments ever more and more varied and combined. In 
the vertebrated series of animals the evolution of cen- 
tral nervous matter consists chiefly in adding to the size 
of ganglia by increasing the number of their ultimate 
nervous elements, nerve-cells and nerve-fibres. This 
progressive increase in the size of ganglia is especially 
remarkable in the case of the cerebral hemispheres. Now 
the cerebral hemispheres are the ganglia which we know 
to be the exclusive seat of the intellectual faculties ; and 
their progressive increase in bulk as we ascend through 


the animal series, is undoubtedly to be regarded as the 
structural correlative of that progressive advance of the 
intellectual powers which is so conspicuously apparent as 
we ascend from the lower animals to Man. 

And now, in conclusion, I should like to observe, that 
even in this the highest product of nervous evolution— 
the supreme ganglia or cerebral hemispheres of Man — 
not only do we still encounter the same fundamental con- 
stituents of structure as we observe in all other ganglia ; 
but the cells and fibres in the brain of a man do not 
differ in any marked degree from the ceils and fibres in the 
ganglion of an Aurelia. There is, however, a prodigious 
difference in the product of their operation. When ordi- 
nary ganglion cells discharge their Influence, the result is, 
as we have seen, a muscular contraction ; but when 
cerebral cells discharge their influence, we of to-day can 
have no doubt that the result is a mental change. And 
; although we freely acknowledge that we are here standing 
I on the border-land of insoluble mystery, we are not 
j afraid to assert with confidence, that in the amazing com- 
pliexty of the brain’s structure — amid those millions on 
; millions of interlacing cells and fibres — we have the 
| physical aspect of all those relations, which in their 
j psychical aspect we know as thoughts and feelings. Do 
! you think that this sounds like materialism? I am not 
j here to-night to discuss that point ; but I may observe in 
j passing, that even were I able to tell you the particular 
I cerebral elements which I now use in expressing this state- 
ment to you, I should be just as much or just as little on the 
way towards proving materialism, as I am when I tell you 
that a blow on the head produces insensibility. Science 
can never go further than common sense in proving 
j any necessary connection to subsist between mind and 
\ matter ; for all that science can ever do is to ascertain 
j numerous details with regard to such connection as un- 
; doubtedly does exist, and which, as a matter of daily 
! experience, common-sense has already and completely 
i recognised. However, materialism or no materialism, it 
i is manifest that the facts being what they are, Mr. 

; Spencer’s theory as to the genesis of nerves must not be 
, allowed to stop short just where its presence is most 
• required. As we have seen that the cerebral hemispheres 
j of man resemble all other ganglia in structure, we cannot 
j hesitate in concluding that if Mr. Spencer’s theory is valid 
in explaining the genesis of nerves in general, it can be 
no less valid in explaining the genesis of these supreme 
ganglia in particular. And as we have every reason to 
believe that the functional operations of these supreme 
ganglia are inseparably associated with our thoughts and 
feelings, we ate driven to the yet further conclusion, 
that if Mr. Spencer’s theory is of any validity at 
all, our possible as well as our actual thoughts 
and feelings are determined by the strictly physical con- 
i diiions under which molecular waves of stimulation 
course through the structure of the brain. So that in 
! this Spencerian hypothesis of lines of discharge becom- 
1 ing more and more definite by use, we have a physical 
j explanation, which is perhaps as full and as complete as 
i such an explanation can ever be, of the genesis of mind. 
From the time that intelligence first dawned upon the scene 
of life, whenever a new relation had to be established in 
I the region of mind, it could only be so established in virtue 
1 of some new line of discharge being excavated through 
j the substance of the brain. The more often this relation 
j had to be repeated in the mind, the more often would 
this discharge require to take place in the brain, and so 
the more easy would every repetition of the process 
become ; until at last tbe line of discharge grows into a 
nerve- fibre, and becomes the inherited property of the 
race. Thus it is, according to the theory, that there is 
always a precise proportion between the constancy with 
which any relations have been joined together during the 
history of intelligence, and the difficulty which intelligence 
now experiences in trying to conceive of such relations as 
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diftjoteed. Thus it is that, even during the history of an 
individual intelligence, “ practice makes perfect,” by fre- 
quently repeating the needful stimulations along the same 
lines of cerebral discharge— *0 rendering the latter even 
more and more permeable by use* Thus it is that a 
child learns its lessons by frequently repeating them ; 
and thus it is that all our knowledge is accumulated. In 
a word, if, as has been truly said, 4< man is a bundle of 
habits,” we have in Mr, Spencer's theory of nervo-genesis 
a physical explanation of the fact. And forasmuch as it 
is upon this theory that Mr. Spencer may be said to 
found that great monument of modern thought— his 
“ Principles of Psychology,” I cannot but feel that 
one of the most important bearings which my work 
on the Medusse has had, is that of supplying facts 
which tend to substantiate this theory— and this at a 
time when it seemed as though the theory cpuld never 
have other than a priori considerations for its sup- 
port. But if my interpretation of these facts is correct, 
this important theory is now receiving inductive verifica- 
tion from a most unexpected source. At first sight no 
two organic structures could well seem to have less in 
common than the swimming-bell of a Medusa and the 
brain of a Man ; nor could anything seem more unlikely 
than that a great psychological theory should derive sup- 
port from the study* of polypes, where the very existence 
of a nervous system has only just been discovered. But 
here again, I believe, we may discern the uniformity of 
Nature ; and while watching the passage of the waves 
of stimulation in the contractile strips of Aure//a~-now 
passing freely, now stopped by an excess of resistance, 
and now again forcing a passage, — I have felt that I 
was probably witnessing, on the lowest plain of nervo- 
genesis, that very same play and counter -play of forces, 
which, on the highest plain of nervo-genesis, invariably 
accompanies, if it does not actually cause, the most in- 
tricate reasoning of a Newton, the most sublime emotion 
of a Shakespeare, the most imperious will of a Napoleon, 
and the most transforming thought of a Darwin. 1 


ATOMS AND EQUIVALENTS 

I N the Comptes Rctuhts for the month of May and June 
there is a series of communications by Messrs. Wurtz 
and Beithelot containing a discussion of their respective 
views as to whether chemical changes should be expressed 
by elements in equivalent proportions or whether the 
more modern system of atomic weights should be 
employed. 

In the first communication, which is made by M. Wurtz, 
be remarks on the discrepancy evidently existing between 
his idea and that of M. Deville , fi who has criticised him 
in a former number of the journal,” on the law of volumes 
of Gay-Lussac. He advances in support of the atomic 
argument, that free hydrogen may be regarded as a com- 
bination of two atoms of hydrogen, the peculiar reaction 
of hydrochloric acid on hydride of copper and in the 
case of oxygen with oxygen the reactions discovered by 
Thenard and Brodie of peroxide of hydrogen on certain 
oxides. He maintains that the molecular conceptions 
with regard to bodies in the free state are further upheld, 
in the case of nitrogen by the formation of nitro and 

* Throughout the lecturt of which the above is a pretty full abstract. I 
have associated Mr. Herbert Spcacer 1 * theory of »ervo-geiw«* with his 
xmate exclusively. To avoid misapprehehsioa, therefore, I append this 
note to state that I ant not igmimht of the foot that the theory in question 
hat occurred to other thinkers as veil as to the great English philosopher. 
Moreover, l am quite aware that even if this theory of nervo- genesis had 
novqr been enunciated d priori by any speculative thinker, some such theory 
would certainly have been devised A jfastentri by any working physiologist 
of moderate capacity who might first happen to observe such fitets as are 
above detailed. But considering that Mr. Spencer elaborated the theory 
deductively, and that ho did so In a much more thorough and painstaking 
manner than had ewer been done before, considering, too, that he has given 
the theory so elaborated such a prominent place in his system of objective 
psychology* I have not hesitatedto describe this theory a* b#fog pra-tmi- 
neatly a product of his authorship.— 0, J. R, < 


dinitro compounds, and in the case of carbon by the con- 
sideration of organic chemistry when examined according 
to the theory of Kekuld of the grouping of several carbon 
atoms in the same molecule. After discussing the law of 
Gay-Lussac as applied to the gaseous compounds of 
hydrogen with chlorine, oxygen, and nitrogen, he remarks 
that what results from the previous discussions on this 
matter, is, that the system of expressing chemical reac- 
tions by equivalents which prevailed about 1840 over the 
atomic notation of Berzelius, has not taken into proper 
account the discoveries of Gay-Lussac on the combination 
of gases with each other ; and consequently, that the 
maintenance of this principle in the discussion of chemical 
phenomena would cause a serious obstacle to the 
advancement of the science. 

M. Berthelot on behalf of those who, like himself retain 
the method of writing chemical changes by equivalents, 
as opposed to the atomic notation, in replying to this first 
communication of M. Wurtz, states that he does not 
think the matter to have the same importance which the 
latter seems to attach to it He considers that the 
progress of chemical science is not entirely subordinate 
to a change of notation which does not strike at the 
foundation of the science as it had done a hundred years 
ago to the pneumatic chemistry of Lavoisier. He thinks 
that at the present day the truths are so general that all 
the laws may be expressed to a certain extent by both 
languages with equal clearness and precision. With 
regard to the view put forward by Wurtz, that bodies in 
the free state are composed of two atoms, and in support 
of which view he has mentioned the reactions of 
hydrochloric acid on hydride of copper, and peroxide of 
hydrogen on oxide of silver, Cu 2 H + HCi = CuCl 2 + HH, 
and Ag 2 0 + H a 0 2 *=* Ag 2 4 * H s O + OO. M. Berthelot 
deems the explanation given by M. Wurtz mere assump- 
tion, without sufficient proof, tending to prevent a true 
understanding of the real cause of the reaction. He also 
considers that the true explanation might be found in and 
explained by certain thermical considerations, 

M. Berthelot passes next to a criticism of the atomic 
method of expressing the reactions of certain metallic 
salts with each other, and complains of the doubling of 
the equivalents of certain bodies, such as CaClg, which 
he thinks makes an unnecessary complication in the 
expression of the reactions, and gives as an instance the 
reaction of certain nitrates with chlorides. By the system 
of equivalents, he maintains they might be expressed by 
one reaction — M N + M'Cl - MCI + M'N 0 6 — but that 
by the atomic notation four different and distinct reactions 
are necessary to express their decomposition. 

M. Berthelot then alludes to the confusion he thinks 
has arisen between the words law and hypothesis, in the 
acceptance of Avogadro's law. In this case he maintains 
that Avogadro and Ampfcre have enunciated, not a law, 
but an hypothesis, in saying, “ All gases contain the same 
number of molecules in the same volume,” having, in 
reality, nothing by which to conceive the idea of a mole- 
cule. On the other hand, he thinks the proposition, 
“ The densities of gases ar vapours are proportional to 
their equivalents,” being deduced from two orders of 
properties observable by experiment, may be regarded as 
a true law. Partisans of the atomic notation have, he 
considers, substituted for this the proposition, “ Molecules 
of simple gases contain the same number of atoms,” and 
he complains that they thus introduce two hypothetical 
notions, that of the molecule, and that of the atom* On 
the other hand, supporters of the system of equivalents 
say , 4< Equivalent weights of simple or compound bodies 
occupy the same volumes ; ” or the volumes, are to each 
other in the simple ratios, 1, 2, 3 > 4 > thus 
X equivalent of oxygen occupies ! volume. 

1 Q, H, or Hg occupies a volumes 

l u HO occupies 4 yofcunes, 

M. Wurtz, on the other hand, replacea ble above by the 
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statement, u All gases contain the same number of mole- 
cules ; ” the molecule may that be formed— 


It may be by 1 atom, as Hg, Cd, &c . 

„ 2 atoms, as H, Cl, O, &c. 

* 3 v » 9 , Z0 ? e V> 

» 4 » » 1 JP* & c * 


never been seen, but for the same reason it would be as 
difficult to imagine the ether. To reject this latter hypo- 
thesis it would be necessary to adopt that of continuous 
matter of differing degrees of density filling all space, 
and M. Wurtz repeats that chemical notation, the point 
in question, is independent of such hypotheses. 

The notion of atoms and molecules would have to be 


What is there in this, M. Berthelot asks, more logical than 
in his own method ? or in what may it be allowed to con- 
stitute a modem chemistry in distinction to that of 
Lavoisier and of Gay-Lussac ? 

In answer to M. Berthelot, M. Wurtz discusses in a 
further communication the thermic considerations brought 
forward by the former in his explanation of the 
reciprocal reactions already alluded to of hydride of 
copper with hydrochloric acid and peroxide of hydrogen 
with other peroxides. M. Wurtz, although acknow- 
ledging the value of these considerations, considers the 
reasoning incomplete, by merely saying that hydride 
of copper is an endothermic compound ; it would be 
necessary to prove in addition why such bodies, having a 
greater capacity of heat than their constituent elements, 
can be formed or exist at all He maintains that his 
own ideas admit of the intervention in the thermic con- 
siderations relative to the formation of such bodies as 
peroxide of hydrogen, ozone, chloride of nitrogen, &c., 
the work done in doubling the molecules of oxygen, 
chlorine, Cl 3 , and nitrogen, N 2 ; this work causing an 
absorption ol heat He brings forward the ideas of M. 
Favre regarding the formation of bodies with an absorp- 
tion of heat and alludes to the idea of this latter chemist 
of representing free oxygen as 0 :i and nascent oxygen as 
O, the latter being more active in consequence of being 
supplied with more heat from what he calls the “ segre- 
gation” of the molecule. M. Wurtz concludes that the 
thermical reasoning instead of being opposed to the 
atomic conception materially assists it. 

In passing to the further objections made by Berthelot 
to expressing the reaction of potassium and hydrochloric 
acid as 

2HCI + K 2 - 2(KCI) + h 2 , 

M. Wurtz explains it as a necessity to render it comparable 
to the reaction — 

2HCI 4 * Zn ** ZnCV+ 

this representing 63*5 of zinc or two equivalents, having 
doubled the equivalent of zinc, as also of certain other 
metals for two reasons : firstly, to allow them to accord 
with the law of Dulong and Petit; and secondly, to 
satisfy Avrogadro’s law. M. Wurtz evidently considers M. 
Berthelot in the position of almost wishing the abolition 
of Dulong and Petit’s law, and explains that although the 
product of the specific heats into the atomic weights may 
not always prove rigorously constant, still they are suffi- 
ciently near, it being difficult to obtain one and the same 
metal under conditions strictly comparable. He wishes 
therefore to retain the law of Dulong and Petit as a check 
for the determination of the atomic weights. The notation 
of equivalents, he thinks, contains certain inconsistencies, 
and complains that no direct response has been made by 
its upholders to this point, which is really at the foun- 
dation of the discussion ; they have only objected to 
atomic notation as introducing vexatious complications 
in expressing the reactions of mineral chemistry. 

To M. Berthelofs reproach that he has confounded the 
notion of a hypothesis with that of a law, M. Wurtz 
replies in the following sentence le remercie de 

cette le^on de philosophic ; mais je ne crois pas en avoir 
besoim” He admits, for his own part, his knowledge that 
the notion of atoms and molecules is only a hypothesis, 
one which it is allowable to make on the constitution of 
matter, and essentially dependent on another, that of the 
aewtence of the ether. M, Berthelot believes the atomic 
hypothesis ill-founded, as atoms and molecules have 


replaced by that of infinitely small vibrating masses, and 
at the basis of the notion of equivalent quantities lies the 
same idea of finite particles. What is really necessary is 
the choice of exact numbers to express the relative weights 
of these particles by whatever name they may be called ; 
according to M. Wurtz they are of two orders : isolated, 
he calls them atoms ; combined, molecules. Is this, he 
asks, an ill-defined idea ? 

In a discussion like the present, which has existed for 
so long, and which doubtless will still be continued, it is 
extremely difficult to balance accurately the arguments 
used by the upholders of the different theories. Although 
many and forcible reasons have been brought forward by 
both contending parties, we fear that no final victory has 
been gained by either side. M. Berthelot objects to the 
idea of molecules and atoms, but he evidently does not 
wish to exclude entirely imagination and hypothesis from 
scientific reasoning, and deems, as is probably the case, 
that the fundamental conceptions of the two chemical 
schools may not differ so much in that matter as perhaps 
M. Wurtz at present imagines. 

The point on which the real difference seems to exist is, 
in perceiving the true importance of such representative 
conceptions, and placing them in the position they should 
occupy in human knowledge. J. M. T. 


THE GREENLAND FOEHN 1 


O NE ot the chief peculiarities of the meteorology ot 
the Arctic regions, and particularly of West 
Greenland, is the great variability of the temperature in 
the cold part of the year. There may not only be a very 
considerable variation in the average monthly temperature 
from year to year, but sudden changes from the severest 
cold to fresh weather, and vice versd , often occur several 
times in the course of the same' month. 

Dr. Pfaff has carried on meteorological observations 
at Jacobshavn for twenty years, and these show that the 
average temperature of 1S72 *vas — 8*7° C, and of 1863 
- 3r6 0 , a difference accordingly of almost 23 0 — an ;dmost 
inconceivable variableness to us West- Europeans ; being, 
for instance, nearly as great as the deference between the 
coldest winter month and the warmest summer month at 
Copenhagen within the same period. The observations 
referred to also exhibited the most remarkable instances 
of daily variations. In February, i860, the thermometer 
rote on three different occasions more than 25 0 C. in the 
course of twenty-four hours. 

These singular and sudden rises of temperature almost 
always stand in connection with a veering of the wind to 
south-east and east . It may appear very surprising, that 
tbe temperature rises with the wmd blowing from the high 
land in the interior of Greenland, which is covered with 
eternal snow and ice. We need not, therefore, be 
surprised that old authors have endeavoured to explain 
this phenomenon by supposed volcanoes in action, or 
even by a comparatively very mild climate in the interior 
of Greenland— an hypothesis which it is, however, quite 
impossible to maintain on meteorological grounds. For 
every continent in high latitudes must necessarily, from 
the radiation of heat, be colder In its interior than at tbe 
coast where the sea makes the climate milder. 

A glance at the map shows that Greenland lies between 
regions of the earth where, especially in winter, the 
temperature is exceedingly different 1 0 the west and 


* Abstract of a paper by I 
Journal, Part I., trj(Oftl*ted 1 
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j south-west there occurs at this season of the year in 
Labrador, the Hudson Y Bay territories and the Arctic 
Archipelago, so great a fall of temperature, that the mean 
temperature of January sinks from -20° to —35° C ; to 
the cast and south-east, on the contrary, the Gulf Stream, 

‘ even in mid-winter, maintains the temperature in the 
Atlantic at from o° to C., so that the superincumbent air 
can scarcely be supposed in general to be cooled under the 
freezing-point. Lying between such opposite varieties of 
temperature, the climate of Greenland must necessarily 
be in a high degree dependent on the prevailing direction 
of the wind at every particular period ; all winds from 
south by west to north-east may bring comparative cold, 
but east and south-east winds, on the contrary, heat, and 
this ought specially to hold good of the south-east wind, 
both because it comes from the warmest part of the 
neighbouring Atlantic Ocean, and also because it has the 
shortest way to travel over the ice-deserts of the interior 
to reach the western coast. The character of the winter 
in Greenland will therefore certainly depend on whether 
the south or the east wind has prevailed during the course 
of it.” 

These explanations go a great way indeed, but still are 
not altogether sufficient. “Thus, when at Jacobshavn, 
shortly before July, 9 0 C. of heat are recorded during a 
south-east storm, while the normal temperature is *• 12* C . ; 
this high temperature cannot be derived alone from the 
Atlantic nearest in the south-east to Greenland ; for it is 
quite improbable that the air could have so high a tem- 
perature at this season, and even if it may be supposed to 
pass over Greenland in the short space of eight to ten 
hours, it must by the way suffer a greater or less cooling 
by contact with the cold ice masses. Indeed if we go 
down to South Greenland we will there, in the month of 
December, be able to observe over 14 0 C. of heat, a tem- 
perature which we cannot simultaneously find in the 
Atlantic much nearer than at the Azores, and it cannot 
be supposed that the air has travelled from these islands 
to Greenland with its temperature unchanged.” 

“ There are also other properties, besides its high tem- 
perature, which specially characterise the south-east 
wind in Greenland. For it appears always to be very 
dry ; the snow melts away from the low country without 
any running water being visible. The storm begins first 
on the mountain-tops, where the snow is seen whirling 
high in the air, and then it afterwards works itself down 
in the fiord valleys.” 

These relations drew the writer’s thoughts to other 
regions of the earth. On the northern slopes of the Alps 
a stormy southerly wind sometimes begins to blow very 
suddenly, which, from the snow-covered summits, hurls 
itself with irresistible force through the valleys which lead 
towards the north, and throws the Alpine lakes into 
frightful commotion. This wind, which is named Foehn , 
has, although it comes from a snowy region, an unusual 
warmth and dryness. Prof. Dufour has shown that 
during a Foehn which raged during the 24th and 25th 
September, 1866, the temperature was 6 to 9 0 C over the 
normal in northern Switzerland 5 indeed at the town of 
£ug, although it lies 440 metres above the level of the 
sea, the temperature was higher than it was at the same 
time both north and south of the Alps. The unusual 
■ heat and dryness of the Foehn is also shown by the cir- 
cumstance that the boundary of the snow in the valleys is 
seen to have receded very considerably when the storm 
subsides ; it is therefore called, on that account, w the 
; great snow melter 

At the same time that the southerly wind is found as a 
■j warm and dry Foehn on the northern side of the Alps, 
v : there blows, on the other hand, on the southern slopes of 
v\ the mountains a humid sirocco, generally accompanied 
by an enormous fall of snow. 

^ Several years back Dr. Hann, of Vienna, solved this 
4 eaigma to a highly Satisfactory %ay. 


We know that the pressure of the atmosphere decreases 
upwards ; when, therefore, a mass of air is forced by any 
cause to raise itself from the surface of the earth to a 
certain height, it will be subjected to a constantly 
diminishing pressure, and will accordingly expand, but as 
every expansion is a work which is accompanied by a 
consumption of heat, the air is cooled as it rises. As long 
as the cooling is not greater than that the air can retain 
its watery vapour, the heat will, according to calculations 
which have been confirmed by observations, diminish 
almost exactly C, for every 100 metres the air rises. 
On the other hand, if the dew-point is exceeded, so that 
the watery vapour forms clouds, rain, or snow, the 
moisture will pass from the form of vapour to the fluid or 
solid state, whereby the combined heat is set free. The 
cooling from this moment proceeds much more slowly, 
and it may, within the limits of which we have experience, 
be stated as about J° C. for every 100 metres. 

When a mass of air, on the contrary, sinks towards the 
surface of the earth, it comes under higher pressure, is 
compressed, and consequently heated. Its temperature 
will rise more and more above the dew-point, and moisture 
will, with continually increasing ease, be held dissolved in 
the state of vapour. The heating during the whole 
descent will be i° G for every 100 metres. 

These physical laws explain the properties of the Foehn. 
The air comes from the Mediterranean saturated with 
moisture, and passes over the summits of the Alps. 

** Leaving out of consideration the cooling which goes 
on by the way, partly by radiation, partly by contact with 
mountain masses, a simple calculation will give the result 
that the temperature of a south wind will be about as many 
half degrees Centigrade higher at the north foot of the 
Alps than at the south foot, as the height of the mountain 
chain contains hectometres, for it is lowered half a degree 
for every 100 metres ascent, but raised one degree for 
every 100 metres descent.” 

These phenomena repeat themselves on Greenland. 
The writer sketches in detail a Foehn period which lasted 
eighteen to twenty days in the end of November and 
beginning of December, 1875. Jacobshavn was then for 
quite eight days wanner than North Italy. Upernivik, 
which lies about lo° to the south of the English North 
Pole Expedition’s wintering station, was during the dark- 
ness of the Polar night warmer than the south of France. 
Unfortunately all direct observations from the unin- 
habited east coast of Greenland and the nearest parts of 
the Atlantic are wanting ; but it may, however, be shown 
that during the period referred to a strong south-east 
wind blew from the sea over the land. For the so-called 
Buys- Ballot law in its simplest form teaches that the 
wind always blows so that it has the greater pressure of 
the atmosphere on its right, and that the more unequally 
the pressure is distributed the greater is the velocity of 
the wind. Now just during the days in question the 
barometer was much higher in Iceland than at Davis 
Straits. Over the tract lying between these places there 
had thus prevailed a strong south-east Wind. 


NOTES 

Out of above ninety candidates, Mr. James Edward Henry 
Gordon, B.A., of Caius College, Cambridge, has been selected 
by the Council of the British Association to be recommended 
to the Association as Mr. Griffith's successor in the important 
position of Assistant Secretary. 

The fiftieth Vermmmlnng deutscher Nnturjorscker nnd Aertli 
takes place at Munich on September 18-22. The following is 
the general programme s— Sept 17, evening : Social gathering in 
the large saloon of the Rathhaus. 18: General session m the 
Odeon; address of welcome from Dr* v. Pefctenhofer, addressee 
by Profi Wtddeyer, of Strassbuig* oa “Ct Baer and his 
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Importance in the History of Evolution/* and by Prof. Had'd, 
of Jena, on ‘‘The Present Theory of Evolution in its Relations 
to General Science.’ 1 19 : Sessions of the sections. 20 ; 
General session ; addresses by Prof. Tschcrmak, of Vienna, on 
“The Early History of the Earth ; ” by Prof Klehs, of Prague, on 
“ The Changes in Medical Theories during the Last Decade ; ” 
and by Dr. Neuraayer, of Hamburg, on “The Relations of 
Meteorology to Every-day Life.” Afternoon : Visits to the 
scientific collections. Evening : “ Kellerfest. 11 21 : Sessions 
of the sections. 22 : Addresses by Dr. Av <5 Lallemant, of 
Liibeck, on “ Animal Life on the Amazon ; ” by Prof. Gunther, 
of Ansbach, on “ The Latest Researches in the Mathematico- 
Historical Department ; ” and by Prof. Virchow, of Berlin. 
Expedition to the Stombiirger See. 

The forty-fifth annual meeting of the British Medical Associa- 
tion was opened on Tuesday at Manchester. A general meeting was 
held in the concert-hall, when the president. Dr. de Banolome, 
of Sheffield, delivered an address. Dr. Wilkinson, of Man- 
chester, was elected president for the ensuing year. In the 
evening a reception by the president of the Association and 
the Senate and Council of Owens College took place at that 
institution. 

The annual congress of the Royal Archeological Society of 
Great Britain and Ireland was opened at Hereford on Tuesday. 
After a public reception in the library and the presentation of a 
congratulatory address, the Bishop of Hereford, the local presi- 
dent, formally opened the proceedings. Sir Gilbert Scott deli- 
vered a lecture on the cathedral, and afterwards, in the ca'hcdral 
itself, a historical and architectural description of the fabric. 
On the same day the annual meeting of the Cambrian Archaeo- 
logical Association was opened at Carnarvon, under the presi- 
dency of Lord Clarence Paget. The inaugural address was 
delivered by Prof. Babbington, who dwelt on the great advance 
of archaeological science in North and South Wales. The 
Bishop of St. Asaph was elected president for the ensuing year, 
and the Hon, J. TL Wynn, hon. secretary for North Wales. 

As we announced some weeks ago, the fifth periodical inter- 
national Congress of the Medical Sciences takes place in Geneva 
on the 9th to the 15th September proximo. Among other sub- 
jects to be treated, wc note : — Influence of alcohol on mental 
disease. Influence of immigration from the country to towns, 
tuberculosis on the mountains and the Mediterranean coast, 
physical characters of the electric discharge of the torpedo, 
cerebral localisations, cause of sleep, functions of the spleen, 
physiological antagonism, 

* The German Anthropological Society holds its eighth annual 
congress at Constance on September 26. 

The death is announced of Mr. Robert Were Fox, F.R.S., 
of Falmouth, in his eighty-eighth year. M~. Fox is known as 
the author of various observations, especially in connection with 
geology and mining. Early in the century he made important 
observations on the ratio of the decrease of temperature in the 
earth, and at a later period published various papers in con- 
nection with magnetism and electricity. Mr. Fox was widely 
known among men of science, and universally respected. 

The honour of knighthood is to be conferred on Vice-Admiral 
Erasmus Ommanney, C.B., F.R.S., Vice-Admiral Edward 
Augustus Inglefield, C.B., F.R.S., mid Rear-Admiral George 
Henry Richards, C.B., F. R.S., the late Hydrograph er to the 
Admiralty. 

A number of German scientific men have united to form a 
committee for the purpose of collecting a sufficient sum to erect 
a statue of the lately deceased botanist, Alexander Broun. 


In the House of Commons, on Tuesday, Mr. A. Egerton 
stated that the papers relating to the transit of Venus were in 
the hands of the printers, and he hoped that it would not be 
very long before they were in the hands of members. 

In connection with Capt. Howgate’s proposed polar colony, a 
preliminary expedition in the U.S. schooner Florence was to 
start from New London on July 25, under the command of Capt. 
Tyson, of the Polaris. The object of the expedition is to engage 
a dozen Esquimaux families to be conveyed to Robeson Straits 
by the colonial expedition, to purchase dogs, native sledges, and 
a supply of clothing. The place of meeting appointed is Disco, 
where the colonists from America, it is hoped, will arrive early 
next spring. 

A letter has been received by Dr. G. Bennett (now in 
London) from Signor D’Albcrtis, dated Somerset, Northern 
Australia, May, 2, 1877, in which he says, “lam ready to start 
for the Fly River, New Guinea, and intend to leave in the steam 
launch Neva to-morrow morning, if the weather is fine. My 
crew consists of five Chinese, three South Sea Islanders, and an 
engineer. I shall write to you whenever I have an opportunity.” 

From July I to July 14 a Dutch pilot schooner, which was 
fitted out for the purpose, made a short cruise through the 
North Sea, having on board five gentlemen, all members of 
! the Netherlands Zoological Society, who completed a series 01 
about forty dredgings in different localities. Heligoland was 
the farthest point reached in a northern and eastern direction. 
There seems to be good reason to be satisfied with the results 
which at this moment are being worked out at the Zoological 
Summer Station erected at Flushing for the season of 1877. 
That youthful establishment was represented on board by three 
of its committee members, Drs. Horst, lloek, and Hubrecht. 
The vessel had been put at their disposal by government. 

There will be arranged at Havre on the occasion of the 
forthcoming session of the French Association for the Advance- 
ment of Science, an Archaeological and Geological Exhibition 
of Normandy. It will be divided into six sections, one of them 
relating exclusively to prehistoric ages. 

Dr. Sachs, who was sent to Venezuela by the Berlin Academy 
of Sciences, for the purpose of studying the electric eel in its 
native haunts, and whose progress we have already chronicled, 
lias now returned, after an absence of ten months, with a rich 
store of valuable observations, which will shortly be kid before 
the academy. 

Prof. Fredrick Wahlgren, who has occupied the chair of 
zoology for twenty years in the University of Lund, died daring 
the past month in his fifty-eighth year. 

The Dutch Geographical Society has received a report from 
the expedition recently sent out to explore Sumatra. One 
division left Padary in the middle of May for the mountainous 
centre of the island. They have successfully penetrated into 
these hitherto unknown region?, and describe them as of sur- 
passing grandeur. The mountain sides are clothed to the very 
top with a most luxuriant forest growth, almost impenetrable to 
the sun’s rays. The inhabitants oonsist of a few utterly degraded 
Malays gathered together in wretched villages* The health of 
the expedition is excellent. 

Peter mann’s Mitthdlungm for August, contains an im- 
portant article, with map, by Dr. Schunke, on the navigable 
water-ways of Germany, with special reference to the canals. 
Dr. Polakowsky’s paper on the vegetation of Costa Rica is 
continued, and accompanying a large-scale chart is an account 
of the examination of the mouth of the Congo by Commander 
Medlicott and Lieut Flood in 18 75. Nearly one half of the 
number is occupied with Behmk monthly rhumi of Geographic*! 
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news, now one of the most important feature* in this valuable 
journal. 

News has been received in Europe of an eruption of the 
volcano Cotopaxi, near Quito. An immense quantity of ashes 
was ejected, principally in the directon of Guayaquil, falling on 
board ships sailing from Guayaquil to Panama. The distance 
was, in tome instances, reckoned at 1,000 miles. 

During the month of July an important series of longi- 
tudinal measurements have been carried out between the Bureau 
dea Longitudes in Paris and the konigliches g^odotisches Institut 
i * Berlin. The difference of longitude is now based on the 
mean of twelve carefully carried out observations. A series of 
observations between Paris and Bonn, and between Bonn and 
Berlin, which are to be undertaken during the present month, 
will act as a check on the work. 

We have received a “ Sketch Guide to the Industrial Museum 
of Glasgow,” by Mr. James Paton, Superintendent of the Mu- 
seum. As the museum is at present incomplete but rapidly 
filling up, the Guide is only a temporary one. It is compiled on 
a somewhat novel but instructive and intelligent plan. 

Sbvdkl and Co.’s hammocks, to which we referred in a 
recent number, have been awarded the gold medal fo/exellence 
at the International Horticultural Exhibition, Oporto. 

We have received from the enterprising firm of Mawson and 
Swan, of Newcastle, specimens of magic pens which not only 
write without ink but in different colours. It is not necessary 
that we should state the many arguments advanced to prove their 
vast superiority over those used at present, but it is very dear 
that they will be very useful to travellers whether the arguments 
in question are sound or otherwise. 

At a recent meeting of the Paris Geographical Society a letter 
from M. C. Wiener, who is travelling in South America at the 
expense of the French Government, was read, describing his 
ascent, on May 19, of Mount Illimani, whose height be makes 
out to be 20,112 feet. M. Wiener reached the summit, which 
he named Pic de Paris. Mr. Minchin, however, a railway 
engineer, who has been taking careful measurements of some of 
the South American peaks, gives the height of Illimani as 
21,224, Wiener’s figure being obtained by aneroid and boiling 
water. 

A movement is on foot for a union of the natural history 
societies in the Midland District on a similar basis to that which 
has worked so well in the case of the West Riding Consolidated 
Naturalists’ Society. A number of societies, representing nearly 
a thousand members, have given their adhesion to the move- 
ment, and a meeting is to be held at the Birmingham Midland 
Institute on August 28 to discuss the programme of the union, 
the journal, and other matters. 

Thk pupils of the Parisian schools, who have obtained prizes 
in their respective classes, are to be sent on a pleasure trip to the 
seaside, under the direction of several masters, who are instructed 
to give them lectures on the places they may be visiting. This 
idea has been formerly acted on, but is now being tried on an 
enlarged scale. 

; The Japanese Government have built, at their own expense, 

. : and through Japanese operatives, a war balloon. It has been 
tried successfully at Tokio, and will be sent to the southern 
% army, which is directed against rebels. It is of thick silk, 
Magnificently made, and will be inflated with pure hydrogen. 

M 5 ° *nd do, completing the fifth volume of Mr. R. E. 

Brewer** great work on “ The Buds of Europe,” have been 
V ; issued j and a* there is but one more volume to come we may 
Sg forward with confidence to the completion of the entire 


undertaking in the course of next year. The present issue con- 
tains sixteen plate* which are fully equal in accuracy and colour- 
ing to any that have preceded them, the gulls and terns, of which 
eight species are here figured, being especially beiutifuh A 
provisional index to the five volumes now finished shows that 
471 species of birds have now been figured and described. 

In the last number of the Zoologhche Garten it is announced 
that a second specimen of Archaeopteryx litkographka had been 
discovered. Twenty years have passed since the original and 
hitherto unique example of this wonderful bird of bygone 
days was obtained by Ernst Haeberlein in the quarries of 
Pappenheim, near Solenhofen. The second specimen, dis- 
covered in the same place and by the same observer, is said to 
be much more perfect than the first, and to possess the entire 
head — a knowledge of which is much wanted for the better 
understanding of the affinities of this extraordinary organism. 

The electrical illumination of the Lyons railway station is 
being completed. They are now using twelve electric lamps. This 
number will be enlarged successively to twenty-four lamps, fed 
with one light-producing and one light-distributing machine. It 
is believed that twenty-two horse-power will give a power of 
2,400 gas-lamps, using 100 litres each per hour. 

In a little official guide-book to the Rothesay Royal Aqua- 
rium, Mr. Barker, the curator, has brought together, in a 
popular and attractive form (for non-visitors as well as visitors), 
a good deal of useful information about the various fishes. The 
example is worthy of imitation. 

The news of the discovery of a perfect mammoth in Tomsk 
is false. M. Polyak off sent immediately by the St. Petersburg 
Academy, writes that he found only a large piece of mammoth 
flesh with skin and hair. 

We notice in the Memoirs of the St. Petersburg Academy, voL 
xix., an interesting Russian paper by M. S. Lopatin, “Some Notes 
on the Ice-sheets in the Rocks of Eastern Siberia.” The paper 
is the result of widely-extended observations made by the author 
during his numerous travels in Eastern Siberia (basin of Vitim, 
lower Venissei, government Krasnoyarsk, &c.), and on the 
Sakhalin Island. 

The report of Dr. Schomburgk on the u Progress and 
Condition of the Botanic Garden and Government Plantations ” 
at Adelaide, for 1876, has this year a similar feature to that of the 
recently-noticed report of Kew, inasmuch as it is illustrated ; 
but in the case of that of Adelaide, with eight photographic 
views of different parts of the garden, external and internal 
views of the new palm -house, &c. ; and a full description of this 
building is given. With Tegard to the prosperity of the garden, 
the greatest enemy. Dr. Schomburgk tells us, that it has had to 
contend with has been a very severe frost. The lowest 
temperature during the month of July was 28* Fahr., the lowest, 
indeed, ever experienced in Australia by Dr. Schombuigk. As 
might be imagined these severe frosts had a most disastrous effect 
upon most of the tropical plants, more especially on species of 
Ficus, many of which suffered so much that they were compelled 
to be cut down to two-thirds of their size, so that it will be years 
before they assume their former beauty, if ever they do. The 
frost made itself felt even in the glass-houses, and blackened the 
leaves of the plants standing near the glass, and the fountain 
basins were all covered with ice. Amongst useful plants which 
have occupied the attention of Dr. Schomburgk, the madder 
{Rubia tinctorum) seems to be amongst the most successful, so 
far as its rate of growth is concerned. It is stated to grow so 
vigorously about Adelaide that, “ if not checked, it will become 
a nuisance, spreading everywhere.” Its value is stated to be 
very great as a dye, and worth while cultivating, but we are under 
the impression that the aniline dyes have, to a great extant, and 
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are still, indeed, driving madder out of the market Attention 
will, no doubt, be centred upon other and more profitable 
plants. With regard to the routine work of the gardens, that i« 
the distribution of seeds and plants, it does not compare badly 
with botanic gardens of greater pretension, for we learn that 
nineteen Wardian cases were dispatched during the year, 
containing about 800 stove and greenhouse plants, besides which 
1,500 packets of seeds were also distributed to all parts of the 
world. 

, There is in the valley ot the Maota in Switzerland, a grotto 
penetrating the mountain, and called the Lcmiloch. It had not 
been explored beyond the Gorge du Loup, but recently some 
venturesome young people of iUgau have traversed this passage, 
and have penetrated, it is said, two whole leagues into the 
mountains, crossing various cavities where human foot had never 
trod before. They came at last to a deep fissure, which they 
could not explore, being without cords or ladders. A society 
has been formed for further exploration of the region, and the 
results will be published shortly. 

IN a paper recently read to the Franklin Institute, Prof. Ennis 
gives the excellent advice to teachers that every day when the 
last half-hour of school-time arrives, the pupils should take their 
closely in front of the teacher’s table, and he should then 
perform some scientific experiment, or exhibit some object of 
natural history, and tell all that can well be told about it. The 
pupils will make the more rapid progress in all their primary 
studies in consequence. The enjoyment of these scientific 
lectures is like dessert after dinner. 

A peculiar kind of industry, that of breeding maggots, has 
lately been tried in Paris. Over the soil were spread large 
quantities of Stale fish, dead lobsters, odorous poultry, and other 
refuse of the markets, as much as half a ton of large fish being 
on the premises in a single day. The maggots, which 
soon became abundant, were carefully picked out and packed in 
casks of galvanised iron, and finally were sold for fish bait and 
chicken food. The remaining refuse was converted into manure. 
Proximity to such an establishment could not have been very 
pleasant, and exposed provisions in the neighbourhood suffered 
largely from the visits of numberless flies. The police stepped 
in and suppressed the manufacture. 

The inhabitants of the Upper Engadine, one of the most 
attractive sites in Switzerland, have passed an order forbidding 
to sell or destroy a local wild-flower, which is called Edehwss, 
and well-known to Imtanists. The destruction was so active 
that Edelweiss was fast disappearing. 

The three-yearly session of the International Congress for 
measuring the figure of the earth will take place at Stuttgart in 
the last days of September, under the presidency of Gen. Hanez, 
a Spaniard. The vice-president is Prof. Bauerhfeind, late 
director of Munich Polytechnic School It is said that France 
for the first time will join the Congress, and will be represented 
by Capt. Mouchez and Loewy, two members of the Bureau des 
Longitudes. 

The following list of candidates successful in the competition 
for the Whitworth Scholarships, 1877, has been published by 
the Science and Art Department William I. Last, Mecha- 
nical Engineer ; F. Ogden, Mechanic ; W. F, How, Engineer ; 
W. S. M*K curie, Engineer jA. IX Ottewell, Draughtsman; 
D, A. Low, Engineer. 

The laboratories of the experimental farm at Vincennes, be* 
hmging to the French National School of Agriculture, were 
fnmg^nxated the other day by the Minister of Public Instruction 
Republic. , . . , 


THE R&ort of the Royal Society of Tasmania contains among 
other papers of interest several important papers on Tasm anian 
shells by the Rev. J. E. Tenison- Woods. 

The bones of the Hrd hitherto known as TUhomis emuinus 
recently found at Sheppey, have enabled Prof. Owen to conclude 
that it was one With enormous wings, closely allied to, and much 
laiger than, the albatross, The Professor, who has a paper on 
the subject in preparation, proposes to substitute a more 
appropriate name than the one given by Bowerbank. The bones 
are in the private collection of Mr. W. H. Shrubsole, of 
Sheemess-on-Sea, by whom they were found. 

Pro?. Langley contributes to the American Journal of 
Science and Arts for July, an interesting paper “Oft the possi- 
bility of transit observations without personal errors.” 

The Committee Report on the annual prize distribution of the 
French Societe de Geographic appears in the Society’s Bulletin 
for June. The recipients (to whom medals, dec., were awarded 
in April) are Lieut Cameron, M. Roudaire, MM. de Folin and 
I^on Perrier, and M. Gravier ; an account is given of the 
work of these investigators. 

We notice the appearance of a most interesting Russian work 
in the Bulletin of the Moscow Society of Friends of Natural 
Science, being a 41 Description of the various Zoological Gardens 
of Europe. " The work is a collection of reports upon the most 
important zoological gardens, made by zoologists [specially sent 
for that purpose, during 1876, by the Society above mentioned 
and by the Society of Acclimatisation, in order to find the best 
scheme for the organisation of the Zoological Gardens ot 
Moscow. The introduction to the work is written by Prof. 
BogdanofT. 

The additions to the Zoological Society’s Gardens during the 
past week include aGrivet Monkey ( Ccrcopithccus griseo-viridis 
from Africa, presented by Mr. J. Harvey ; a Weeper Capuchin 
( Ccbus capucinus ) from Brazil, presented by Mm. Cameron ; a 
Wood Brocket (Census nemorivagus) from Caura, presented 
by Mr. C. C. Berington ; an Oil Bird (Sica torn is caripensis) 
from Trinidad, presented by Mr. \V. G. de Voeux ; a White 
Goshawk (A slur nova hollandue ), a Berigora Hawk ( Ifkracidta 
berigora) from [Australia, presented by Major Spicer ,* a Harpy 
Eagle ( ThrasaHus harpyia)> a Great-billed Rhea ( Rhea macro - 
rfoweha) from South America, received in exchange 5 an Axis 
Deer (Ctrvus axis) bom in the gardens. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Science at King’s College, Lon don. —We understand 
that the Council of King’s College have established a Science 
Course, including those subjects which, according to the new 
regulations, are required of candidates for the First B.Sc. or 
for the Preliminary Science Examinations of the University of 
London. Candidates for the Indian Civil Service, for the Home 
Civil Service, for the Indian Public Works Department, for the 
Royal Military Academy at Woolwich, and for other public 
examinations, will find in the course the scientific subjects which 
are required for those examinations, The course of study is 
under the direction of Prof. W. G. Adams. In addition to 
teaching and lectures in the several subjects, there will be in- 
cluded In the course Demonstrations and Practical work in the 
Physical, the Chemical, and the Biological Laboratories. The 
subject* for first year students in this course will be Mathematics, 
Elementary Mechanics, Physics, Chemistry. Zoology, and 
Botany, with practical work in each of the three laboratories. 
The second year's course will include these subjects with 
Geology. 

Edinburgh.— The Summer 4 Session has just closed. In 
point of numbers ths Wien 1876*77 has been the most pros* 
perous the watoopitf > fetamr them being 
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3,350 matriculated rtudents, .felt yp* the TmnJaer wm 3,065. 
The classes have consequently beeurhwf* i especially is this true 
of the medical classes. For Instance, the class of anatomy had 
500 students on its roil* Sir Wyville Thomson’s lectures were 
attended by upwards of 4f» students ; and Prof. Balfour had 
dose upon 400 students in his dais. 

Prof, Lister has given his last lecture. At the close, Dr. 

T. B. Balfour in name of hi* fellow-students, expressed their 
regret at losing, Mr. Lister, but at the same time honoured the 
motives which had led him to make the change, and wished him 
all success in the new sphere of work. Prof; Lister in replying 
said he felt very much gratified to find that his motives had not 
been misconstrued, ana that so many of the students showed by 
their presence that they attributed his leaving them to a sense of 
duty. He thanked them for being so courteous and attentive, 
and appreciative of his efforts to teach, and wished them all 
happiness and prosperity. 

Taunton College School.— Sixteenth and twenty-third 
in this year’s list of successful candidates for Cooper’s Hill are 
Messrs. Salter and Woollcombe, from the Taunton College 
School This is an amusing commentary on the facts which we 
recorded some weeks ago. 

Berlin. — The magnificent new physiological laboratories are 
now nearly completed, and will be opened to students at the 
commencement of the winter semester. Prof. Dubois Raymond 
takes the directorship, and wiU be assisted by Prof. Kronecker, 
from Leipzig, and Prof. Baumann, from Strassburg, two of the 
more promising young physiological chemists of Germany. 
Prof. Helmholtz, who has been elected rector of the university 
for the coming year, will also take possession, during the coming 
autumn, of the spacious new physical laboratories which adjoin 
the physiological department. 

Munster. — On July 19, the academic authorities laid the 
corner-stone of a spacious edifice which shall contain the lec- 
ture-moms of the professors. The chemical laboratory of the 
newly-elected professor of chemistry, Dr. A. Oppenheim, is 
now nearly equipped, and will be opened to students during the 
coining autumn. It is reported that the Prussian Ministry of 
Public Instruction has the intention of supplying the lacking 
faculties of law and medicine, and of placing Munster on an 
equal basis with the other Prussian universities. The number 
of students at present is 300. 

Heidelherg. — On July 27 the university authorities and 
students united in a festal celebration in honour of the twenty- 
fifth anniversary of the acceptance of a professorship in 
Heidelberg by Robert "Wilhelm Bunsen. During the evening, 
one of those lengthy, picturesque, torchlight processions, so 
familiar to the residents of German university towns, led by 
gaily costumed marshalls, with gleaming swords, moved through 
the streets, to the residence of the veteran chemist, to extend to 
him the greeting of the students. Prof. Bunsen, who makes 
even shorter speeches than Gen. Grant, responded in a few 
modest words, accepting the honour more as a recognition of 
the offerings made by the university to the cause of science and 
especially of chemistry. The evening dosed with the charac- 
teristic German Commers, in which ample tribute was paid to the 
eminent services of the great chemist in speech, poem, and song. 
Prof. Bunsen entered as a student at Gottingen fifty years ago. 
After six years of study there and at Paris* Vienna, and Berlin, 
he became nrivat-docent at Gottingen, then accepted, in 1836, 
a call to the Polytechnic of Ca&sel, as Wohler’s successor, 
removed in 1838 to Marburg, where he became in 1841 an 
ordinary professor, and from thence in 1851 to Breslau. In 1852 
he followed a call to Heidelberg, where a new laboratory was 
built for him, and where he has remained despite ’many tempt- 
mg offers from Berlin and other wealthier universities. His 
success as a teacher hem has been unbounded, bis laboratory 
and auditorium being fuU to overflowing, and the contingent of 
foreign students, from every qr-^- # _ • ‘ * * 

W With the exception of his to»«n^iott«kOody 

and discovery of the antidotes for astenious add, most of 
Bunsen’s more important discoveries occurred in the Heidelberg 
laboratory. ^ These embrace researches on the absorption of 
gwe«, on diffusion, on the electrolytic preparation of metals, on 
photo-chemistry, on gasometric analysis, the invention of the 
magnesium llgM, the Bunsen lamp and. galvanic dement. && 
l «y of »u Stitt w>Mhtf.th»t of spectnl 

to the inmedtoe detecticat of mtium aad nftHtaa, 


SCIENTIFIC SERIALS 

The current number of the Journal of Anatomy and Physiology 
commences with a paper by Drs. Lawes and Gilbert on the 
formation if fat in the auhfral body, in which from experiment* 
on pigs it is shown most definitely that the amount of fat pro- 
duced is not dependent on the amount of nitrogenous food 
ingested.-— Dr. longer and Mr.' Bury describe the influence of 
sakeine On the healthy body with special reference to its influence 
on the temperature, in. which it is demonstrated that the drug, 
like quinine, produces a slight depression for a brief period only. 
—Mr, T. W. Bridge writes on the cranial osteology of Anna 
calva, describing in detail the osseous elements of the, skull, with 
a double plate illustrating it. — Prof. Rutherford and M. yignal 
continue their account of experiments on the biliary secretion of 
the dog ; the action of the sulphates of sodium, magnesium, 
potassium, phosphate, chloride, and bicarbonate of sodium, 
bicarbonate of potassium, chloride of ammonium, nitro-hydro- 
chloric acid, ana mercury are discussed. — Prof. Cleland describes 
a Sulu skull and gives suggestions for conducting craniological 
researches. — Mr. F. M. Balfour continues his valuable study of 
the development of elasmobranch fishes, completing the history 
of the primitive alimentaiy canal.— Mr. B. T. Lowne writes on 
the quantitative relation 01 light to sensation, as a contribution 
to the physiology of the retina.— Mr. \V. H. Gaskell continues 
his observations on the vasomotor nerves of striated muscle, con- 
ducted in the laboratory of Trinity College, Cambridge, describing 
the normal circulation in muscle, the effects of section of the 
nerve, the effects of stimulating their ends, and the nature of 
vascular dilatation, 

Reichert and Du Bois Key mond' s Archiv, 1876, Part 4 (issued 
January, 1877).— J. Steiner, researchea on the influence of tem- 
perature on the nerve and muscle current. — F. Boll on the 
structure of the electrical plates of torpedo. — G. Colasanti, 
anatomical and physiological researches on the arms of cepha- 
lopoda.— E, A. Babuchin, further researches on electrical and 
pseudo- electric organs. 

1876, Part 5.— H. Erler, on the relation between the exha- 
lation of carbonic acid and the variation of animal temperature. 
— J, Hirschberg, dioptrics of the eye. — E. Dreher, on the theory 
of sight 

1876, Part 6 (issued April, 1877), — R- Hartman, contribution 
to the zoology and zootomy of the anthropoid apes. — II. Frey, 
on the vasomotor nerves of the extremities. — E. Hitxig, new 
researches on the brain. — W. Gruber, a series of papers on 
abnormalities of human anatomy. — G. Salomon, contribution to 
leukhaemia. 

ZHtsckrift fur loissenschaftfichc Zoologic t 1877, Parts I and 2 
(in one). — F. E. Schulze, on the genus Halisarca, with five 
plates.— C. von Siebold, on the sexual development of urodele 
lame, referring especially to TViton alpestris. — F. de Filippi, on 
the larva of Triion alpestris. — A. Weismann, on the natural 
history of the Daphnidw, parts 2, 3, and 4, 160 pp>, with five 
plates. 

Part 4— -H. Simroth, anatomy and fission of Ophxactis virens, 
108 pp., four plates. — H. Dewitz, on the structure and develop- 
ment of the sting in ants.— L. Graff, on Neomenia and Chaeto- 
derma.— A, Brandt,|on the frog’s ovary, ‘'and the segmentation 
of the ovum. 

Vol, 29, Part 1. — H. von Ihering, on the formation of ova in 
mollusca.— F. Vejdovsky, on the anatomy and metamorphosis 
of Tracheliastes polycolpus (parasitic copepod), three plates. — H. 
Ludwig, on the anatomy of Rhimochrtnus lofvtensis, — F. E. 
Schulze, on sponges, part 3. Family Chondrosida.% 

Morpkologisches Jahrbuch, vol* iii. Part 2. — H. von Ihering, 
on the nervous system of Amphineurida and Arthrocochlidse 
(gastropods) H . Strasser, on the air-sacs of birds,— E. Calberla, 
on tbc development of the spinal canal and cord in Teleostcans 
and lampreys. — O. Hertwig, further contribution on the fer- 
tilisation ana segmentation of the animal ovum. 

Revue des Sciences NatureUes^ vol. 6 , Tune, 1877.— This 
number contains, in addition to its extended reviews of recent 
recent research in zoology, botany, and geology, article* on the 
classification of the animal kingdom, by A. Viltot, on diatoms, 
by E. Guinard, on the cretaceous formation of Southern France, 
by M. Levmerie, and part of a catalogue of tire terrestrial and 
fluvktire molluscs ortho department of L’H&uulh by & 
Dubrueil. 
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SOCIETIES AND ACADEMIES 

Vienna 

Imperial Academy 6t Sciences, March 15.— The secre- 
tary presented the concluding parts (on Lepidoptera) of the work 
on the Novara expedition.*— On the significance of Newton’s 
construction of the order of colours of thin plates for the spec- 
tral investigation of the interference colours, by M, RolJett — 
On the singularities of a conic-section system, by M. Igel. — On 
the development history of equisetum, by'M. Tomaschek.— Me- 
dical observations, researches, and methods of cure, by M. 
Dyer, — Reciprocal linear surface systems, by M. Weyr. — 
Studies on the polypes and jelly fish of Trieste, by M. Claus, — 
Observations on the form and finer structure of the organ in the 
eel described as a testicle, by M. Frend.— On the central organ 
of the nerve system of Selachians, by M. Rohon, 

May 11. — On the action of bromine on triamidophenol 
in presence of water, by MM. Weidel and Gruber. — A modi- 
fication of Sauer's sulphur determin ition, by MM. Weidel 
and Schmidt. — On refraction and reflection of infinitely thin 
ray-systems on spherical surfaces, by M. Lippich. — On the 
discriminants of the Jacobi covariants, by M. Igel.— On 
the stationary - flow of electricity in a plate, with use of 
straight electrodes, by M. Margules. — On the Turkish rail- 
ways and their great economical importance, especially for Aus- 
tria and Hungary, by M, Boue. He prophesies a great future 
for Salonica when the railway will be completed direct from the 
Danube along the Morava and from Vranja over Komanova to 
the Vardar railway. This will afford the shortest way from 
Austria to the Hsgean Sea and the F*st.— On the influence of 
low temperatures on the life power of bacteria, by M. Fisch. — 
Contribution to the cryptogam flora of the Hawaiian peninsula, 
by M. Reichardt. — Theory and solution of irreducible trans- 
cendent equations, by M. Grossmann. 

May 17. — On the inability of propylene to combine with 
water, by M. Linnemann. Even at ioo° C. it unites neither with 
completely formed nor with nascent water, — Contributions to 
investigation of the phylogeny of plant species, by M. Ettings- 
hausen.— On the normal surfaces to surfaces of the second order 
along a plane section of the same, by M. Koutny. — Production of 
corresponding points of two rational plane curves, by M. Zahrad 
nik.— The northern light observations of the Austro-Hungarian 
Polar Expedition, 1872-4, by M. Weyprecht— Free oblique 
projection, by M. Peschka. — Contributions to a knowledge of 
PhyUopoda, by H, Brauer. — Free temperature in its connection 
with external influences, by MM. Breitenlohncr and Bohm. 

June 7. — Oft an earthquake in Crete on the night of 
May 14, by M. Mickscbc. This is the most intense in 
the last three years. For forty-eight hours previously there 
was great calm in air and sea, and twenty- four hours after, 
violent thunderstorms occurred. — Observations on the origin- 
ation of the cell-nucleus, by M. Strieker. — Small contribu- , 
dons to a knowledge of Annelidse : JL The hypodermis of 
Lumbricidae, by M. Moj&isovics. — On a method of determining 
the boiling point, by MM, Hand! and Pribram.— Direct con- 
struction of the contours of rotation surfaces in general oblique 
projection, byM. Kugimayr. — Theory said solution of irreducible 
transcendent equations with several unknown quantities and of 
higher order, by M. Grossmann.— On the distribution of fossil 
organisms in India, by M. Waagen, It is shown, inter alia , 
that the fresh-water formations extend far into the highlands 
towards the north-east 

Paris 

Academy of Sciences, July 30.— M. Pcligot in the chair,— 
The following papers were read : — On the cosmic part of 
meteorology, by M. Faye. He throws doubt on the hypothesis 
connecting the sun-spots with magnetic variations, &c, on the 
one hand and with actions of planets on the other, and assigns 
terrestrial causes for the variations, — Consequences to be drawn 
from experiments on the action of gases produced by dynamite, 
with regard to meteorites and the various circumstances of their 
arrival m the atmosphere, by M. Daubree. The (generic name 
of Piexoglypt is applied to the cavities produced in meteorites by 
the compressed gases. Inter alia, the fused external matter of 
the crust is easily carried, like sand and day, towards the 
interior of the bolide, by die gas pressure outside. An ex- 
tension of cupulea over the large part of the surface indicates 
rotation of the meteorite. —Researches on the tertiary strata of 
Southern Europe, second part,— Tertiary strata of Vicentm, by 


MM. Hebert and Munier-Chalmas,— On’ an example of reduc- 
tion of abelian integrals with ’elliptic functions, by Prof. Cayley- 
—Third note on the project of formation of a Saharan 
sea, by M. Cosson. — Organisation of the first scientific and 
hospital station of the International African Association, by M. 
de Lesseps. Arrangements have been made for establishing a 
depot at Zanzibar, and an agency ia Unyam wesi, so that the 
first station (under M. Crespel, accompanied by MM. Gambler 
and Maes) will be pretty far in the interior, perhaps on Lake 
Tanganyika* or further. M. Marno goes with the expedition as 
explorer.— Production of phylloxeric galls on the leaves of vine- 
stocks in the south of France, by M. Mares.— A message of 
sympathy was sent to M. Eeverrier, who was stated to be getting 
better,— Observations on chemical equivalents, compared with 
corpuscular elements, by M. Baudrimont — On a disease of the 
grape observed by M. Garcin, in the Narbonnese vineyards, by 
M. Macagno. — On the spectrum of the electric spark in gases 
submitted to increasing pressure, by M. WUUncr, Criticising a 
view wrongly attributed to him by M. Carin, he distinguishes 
three modes of apparition of a continuous spectrum, according 
to the nature of the gas. The first (in hydrogen alone) is 
by diffusion of the spectral lines of the gas. In the 
second (in carbonised gases) a continuous spectrum appears 
between the lines, which finally disappear, without en- 
largement. In the third nitrogen and air), the lines 

continue visible and distinguishable with the continuous spec- 
trum.- -On the separation of iron from chromium and uranium, 
by M, Ditte, He recommends a similar treatment to that by 
which M. H. Sainte-Claire Deville separates alumina from iron. 
— On some properties of sulphides of platina from the analytic 
point of view, by M. Riban. — On a new mode of transformation 
of camphor into camphene, by M. de Montgolfier.— On some 
compounds of titanium, by MM. Wehrlin and Giraud. — Con- 
genital ectopia of the heart ; comparison of a graphic examina- 
tion of the movements of the heart and cardiography in animals, 
by M. Fran^is-Franck. — On blood whose virulence 1 exists the 
action of compressed oxygen and that of alcohol, by M. Bert. 
He is led to conclude that the blood in question contained not 
only bacteridics but septic vibrions whose corpuscular germs had 
this power of resistance, though the adult organisms succumbed 
to one or other of the two agents. — On the mechanism of deglu- 
tition, by M. Carlet. There is an interval (though very short) 
between the raising of the veil of the palate and the sudden 
ascent of the larynx. — On some points in the embryology of 
annelides, by M. Barrois,— A new type is here described, 
common at Roscoff in April.— On a new genus of the family 
of Tritoniades, by M. Vayssiere. It differs exteriorly from 
Dendroustus only tn the terminal part of its tentacles ; but there 
are important internal peculiarities. The name Marionia (from 
Prof. Marion) is applied to it.— On the determination of potash, 
by M. Carnot. The special character of the newl method 
described is isolation of potash at the very first, without precipi- 
tating the other bases. This is affirmed to economise time, and 
obviate a loss which is considerable where these bases are in 
dominant proportions. 
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THE BRITISH ASSOCIATION 

Plymouth, Tuesday 


'T'HERE is every sign that the meeting of the British 
A Association for 1877 will be a very successful one as 
far as attendance is concerned. It is too early in the 
day to quote figures, but in the spaces of time between 
the arrival of one London train and another a marked 
difference may be seen in the reception-room, and the 
clerks at the tables are already under a state of siege 
taking subscriptions, issuing tickets, answering innu- 
merable questions, and indeed converting themselves into 
a long book-shelf of encyclopaedias of useful knowledge. 

It is a significant fact in connection with the numbers 
who have secured their tickets for the meeting, that at | 
least half the reserved seats for the President's address 
and the two evening discourses, have already been applied 
for and appropriated. The Committee have, however, 
made a very fair arrangement with regard to these places. 
On the block plan of the noble Guildhall in which the 
addresses are to be delivered, a line has been draVn down 
the centre from the middle of the platform to the back of 
the ball which is thus divided longitudinally into two 
equal portions. One of these portions has been reserved 
for members coming from a distance, and will not be 
thrown open for general application until to-morrow. By 
this arrangement local residents applying for tickets have 
the advantage of priority over one another, but do not, 
through living on the spot, have any advantage over 
those arriving early to-morrow, which is the first day of 
the meeting. 

Among early arrivals we noticed several familiar faces, 
among which may be mentioned Prof. Williamson, the 
general treasurer, Prof. Redfern, Mr. Glaisher, Mr. J. W, 
U Glaisher, Mr. Pengelly, Mr. W. Chandler Roberts, 
Admiral Sir ErasmusOmmanney, Prof. Gladstone, 

Mr. Woodward, of the British Museum ; but the great 
bulk of the visitors to the present meeting will be 
arriving by the late trains this evening and the early 
trains to-morrow (Wednesday) morning. 

The following is the programme of the daily arrange- 
ments for the meeting : — 

Wednesday , August 1 5. — The Address by the President, 
Trof. Allen Thomson, F.R.S., 8 P.M,, in the Guildhall. 

Thursday , August 16. — Sectional meetings. Soirh t at 
8 o'clock in Guildhall 

Friday, August 17.— Sectional meetings.— Lecture in 
Guildhall 8.30 p.m., by Prof. Warington Smyth, F.R.S. 

Saturday, August 18.— Sectional meetings. Excursions. 
Lecture to working men in Guildhall, 7 p.m,, by Mr. 
Preece. 


Motuiay, August 20, — Sectional meetings. Lecture in 
Guildhall, 8,30 P.M., by Prof. Odling, F.R.S. 

G ^ldhidf^8 — Sectional meetings , — Soiree in 


Wednesday, August 22.— Sectional meetings. Con 
eluding meeting, 2,30 p.m* 

Thursday, August 23.— Excursions. 

The business of the sections will not be considered unti 
to-morrow's meeting of the committees, but the excursion! 
are pretty well settled. The first excursion-day will h 
Saturday next, the 18th instant, on which day there wil 
be four excursions, m addition to a visit to Moun 
Edgcumbe, which will be thrown open to the member 
OTtfce Association by the kindness' of the Earl of Moun 
Edgcumbe* Tbq outer excursions ate as follows 
\y* Moor and Dartmoor. An excursion will h 
made m wagonettes, by Plympton and Newnham Park 
Moor China Clay works, the largest int b 
■ Vox* 407 


to the 


West of England "When the works have been inspected 
the company will be entertained at luncheon by the 
Messrs. Martin, the proprietors. After luncheon some of 
the party will inspect the pre-historic remains on the 
Piym, under the guidance of Mr. C Spence Bate, F.R.S., 
one .of the vice-presidents of the Association, who, 
besides his well-known biological memoirs, is the author 
of a most valuable work upon the remains, both historic 
and prehistoric, to be found in Devon and Cornwall. 
Others will visit Shell Top and Pen Beacon, from which 
the most magnificent views of Devonshire may be had. 
The party will be limited to one hundred, and application 
for tickets, which will be free, must be made before twelve 
o'clock on Friday next. 

2. Another excursion for Saturday will be to the 
ancient city of Exeter. This excursion is by special 
invitation of the Mayor of Exeter on behalf of the citizens 
and inhabitants of the neighbourhood. The company, 
after visiting the Cathedral, Guildhall, and Museum, wUi 
be entertained at luncheon by the Mayor and Corpora- 
tion at four o’clock. This excursion being only by special 
invitation partakes more or less of a private character, 
and therefore no tickets can be applied for. 

3. One of the most interesting excursions for Saturday 
will be a visit to the Eddy stone Lighthouse, the Plymouth 
Breakwater, and the Hamoaze, where a visit will be made 
to the gunnery ship Cambridge , to witness the great gun 
drill and torpedo practice, which will derive an especial 
interest from the affairs going on in Eastern Europe, in 
which torpedo warfare seems destined to play a hitherto 
unrivalled part. After leaving the Cambridge , the 
steamers which have been kindly placed at the disposal 
of the Association by Sir T. Symonds, the Naval Com- 
mander at this port, will go up the Hamoaze and Tamar 
to the Brunei's Royal Albert Bridge at Saltash, and the 
industrial training ship, Mount Edgcumbe. After leaving 
the Bridge the party will return down the Hamoaze, and 
proceed to sea, taking the breakwater on their way ; here 
the work will be explained by one of the engineering staff, 
after which the boats will go on to the Eddystone Light- 
house, where some of the party will “land,” if such it can be 
called. On the way between the Breakwater and the Light- 
house experiments will be made with Sir William Thom- 
son's pianoforte- wire sounding apparatus, and with his 
very beautiful compass, which has already been described 
in these pages, but which we mav remind our readers 
consists of a ring of aluminium which is supported from 
an agate centre, moulded in an aluminium boss, by means 
of a lacing of silk thread, so that the ring is kept in its 
place and concentric with the pivot by the tension of the 
threads. In this it bears some resemblance to the tension 
or “ spider " wheels which are now fitted to the best 
bicycles. The magnetic portion of the instrument consists 
of two, four, six, or eight magnetised needles of steel wire, 
supported also to the ring by a lacing of silk threads. To 
the outer ring is attached the card or dial, which is of 
paper, and in order to prevent errors through the expansion 
or contraction of this material due to variations in the 
humidity of the atmosphere ; it is divided radially into 
small sectors, each of which can expand or contract on 
its own account, but can have no effect on its neighbours. 
The advantages of this compass are extreme lightness 
of the movable portion, whereby friction on the pivot is 
reduced to a minimum, and variations in the direction of 
magnetic force, however slight, are indicated by the move- 
ment of the card ; and owing to the smallness of the 
needles which are capable of performing the work, Sir 
William Thomson’s compass comes to rest very quickly 
when disturbing influences are removed, and it Is easily 
adjusted both in its permanent and in its temporary ad- 
justments. After visiting Smeaton's masterpiece of en- 
gineering construction, which has stood the fury of the 
Atlantic storms for so many years, the party will return to 
Mill-Bay in time for the many private evening engage* 
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meats for that day; Tickets for this excursion will be 
freely given to a limited number of members, but none 
can be issued after Friday the 17th instant 

4* On the tame day there will be a dredging excursion 
in Plymouth Sound and oiling, under the direction of the 
Plymouth Institution. As this district is particularly rich 
in the Crustacea, echinodermata, and the rarer southern 
fauna, there will no doubt be many applicants for tickets. 
The boats for this excursion will leave Mill Bay pier at 
ten o’clock, and the number of the tickets, which must 
be applied for before twelve o’clock on Friday, will be 
limited to fifty. 

The excursions for Thursday, the 23rd inst*, will consist 
of the following : — 

1. Up the River Tamar to visit the Great Devon 
Consols Copper Mines. 

2. To Liskeard, the Cheese-Wring, and the Phoenix 
and South Carradon Tin Mines. 

3. To Totnes, Torquay, and Rrixham, including visits 
to Kent’s Cavern, to the Brixham Caves and the experi- 
mental works of Mr. Froude at Chelston Cross. 

4. To Penryn, Falmouth, Penzance, and the Land’s 

End. * 

For the first two of these excursions applications for 
tickets, which are limited, must be made before noon of 
Wednesday, the 22nd. The Totnes and Torquay excur- 
sion is by special invitation of the chairman of the Torquay 
Local Board of Health, on behalf of the inhabitants of 
the town, and, as such, is of a semi-private nature. 

The 94 Red Lion v dinner, which is now almost as great 
an institution as {the British Association itself, will come 
off on Tuesday next, at five o’clock, at Farley’s Menagerie, 
Union Street. 

As we intimated last week, Mr. John Edward Henry 
Gordon, B.A., late of Cambridge, has been appointed as 
the successor to Mr. Griffith. Mr. Griffith will, however, 
Tetain office until the Dublin meeting, M r. Gordon being 
his assistant for the year, after which Mr. Gordon will be 
fully installed as Assistant General Secretary. 

Inaugural Address of Prof. Allen Thomson, M.D., 
LL.P., F.R.S., F.R.S.E., President. 

After the long interval of six-and-thirty years the British 
Association for the Advancement of Science holds its annual 
meeting, the forty-seventh since its foundation, in this beautiful 
and interesting locality ; and, strangely enough, on this occasion 
as on the former, it passes from Glasgow to Plymouth. We are 
delighted to be assembled here, and are even surprised that 
the Association has been able so long to resist the power of 
attraction by which it has been gravitating towards this place. 
While we are prepared to be charmed by the surpassing beauty 
of its scenery, and know the deep interest of its prehistoric 
vestiges, its historic memories, and its artistic associations, we 
have been frequently reminded of its scientific vigilance by the 
records of its active scientific work ; and we are now ready and 
anxious to witness all we can behold of its energy and success in 
the application of scientific discovery to the practical arts. 
Should we, as might be expected in a place hitherto so famous 
In its relations to our naval and military history, find most pro- 
minent those relating to the mechanism of war, we shall still 
hope that the effect of greater perfection in the engines of de- 
struction may only be the means of rendering peace mote per- 
manent and secure. 

It is a source of regret to myself, and may be, I fear, a 
cause of detriment to this meeting that the choice of a Presi- 
dent should have fallen upon one whose constant occttpa- j 
tion with very special branches of science has fitted him to 
inadequately for the distinguished position to which he has been 
called, I can only derive comfort from knowing that, wherever 
it may be necesrary, there are many others present most aide to 
supply what may be wanting on ay part ; and 1 must, therefore, 
at once bespeak theft assistance and your indulgence. 

I have selected for the subject of the remarks which I am 
about to offer for your acceptance a biological topic, namely, the 
* Development of the Forms of Anun^itfe, with which my 
Studies have been occupied, and which has important bearings 
^ the nKneinune^tli^lnologicalque rt hnw i m>w agitating 
the scientific world. But before proceeding with 


! of my special subject, it Is my desire to call your attention shortly 
to the remarkable change in the manner of viewing biological 
questions which has taken place in this country during the last 
naif century— a change so great, indeed, that it can scarcely he 
fully appreciated except by those who have lived through the 
period of its occurrence. 

three earlier decades of this century it was the common 
belief, in this country at least, shared by men of science as well 
as by the larger body of persons who had given no special atten- 
tion to the subject, that the various forms of plants and animals 
recognized by naturalists in their systematic arrangements of 
genera and species were permanently fixed and unalterable j that 
they were not subject to greater changes than might occur as 
occasional variations, and that such was the tendency to the 
maintenance of uniformity in their specific characters that, when 
varieties did arise, there was a natural disposition to the return, 
in the course of succeeding generations, to the fixed form and 
nature supposed to belong to the parental stock ; and it was also 
a necessary part of this view of the permanency of apccies that 
each was considered to have been originally produced from an 
individual having the exact form which its descendants ever after- 
wards retained. To this scientific dogma was further added the 
quasi-religious view that in the exercise of infinite wisdom and 
goodness, the Creator, when He called the successive species of 
plants and animals into existence, conferred upon each precisely 
the organization and the properties adapting it best for the kind 
of life for which it was designed in the general scheme of creation. 
This was the older doctrine of “Direct Creation,'* of “ Teleo- 
logical Relation,” and of “Final Causes" ; and those only who 
have known the firm hold which such views had over the public 
mind in past times con understand the almost unqualified appro- 
bation with which the reasoning on these questions in writings 
like the Bridgewater Treatises (not to mention older books on 
Natural Theology) were received in their time, as well as the 
very opposite feelings excited by every work which presented a 
different view of the plan of creation. 

On the continent of Europe, it is true, some bold speculators, 
such as Goethe, Oken, Lamarck, and Geoffroy St Hilaire, had 
in the end of the last and commencement of this century broached 
the doctrine that there is in living beings a continuous series of 
gradations as well as a consistent and general plan of organiza- 
tion ; and that the creation, therefore, or origin of the different 
forms of plants and animals must have been the result of a 
gradual process of development or of derivation one from another, 
the whole standing connected together in certain causal relations. 
But in Britain such views, though known and not altogether re- 
pulsive to a few, obtained little favour, and, by some strange 
process of reasoning, were looked upon by the great majority as 
little short of impious questionings of the supreme power of the 
Almighty. 

How different is the position of matters in this respect in our 
day ! — when the cautious naturalist receives and adopts with the 
greatest reserve the statement of fixed and permanent specific 
characters as belonging to the different forms 01 organized beings, 
and is fully persuaded of the constant tendency to variation which 
all species snow even in the present condition of the earth, and 
of the still greater liability to change which must have existed in 
the earlier periods of its formation — when the belief prevails 
that so far from being the direct product of distinct acts of 
creation, the various forms of plants and animals have been 
gradually evolved in a slow gradation of increasing complexity ; 
and when it is recognized by a large majority of naturalists that 
the explanation of this wonderful relation of connection between 
previously existing and later forms is to be found in the constant 
tendency to variation during development and growth, and the 
perpetuation of such variations by hereditary transmission through 
successive generations in the long but incalculable lapse of the 
earth’s natural mutations. These, as you must all be aware, are in 
their essential features the riews now known as Darwinism, which 
were first simultaneously brought forward by Wallace and Darwin 
in 1858, and which, after being more fully elaborated in the works 
of the latter and ably supported by the former, secured, in the 
incradibly;«hort space of ten or twelve yra*% the gsweral approval 
of a large portion of the scientific world* The change ofoomton 
is, in (act, now such that them on Natural 

History, whether of a special or more general character, tn which 
the relation which the facts of science bear to the newer doc- 
trines is not carefully pointed ont * that, with the general pubhc 
too, the words “ Evolution” and “ Development 71 have erased 
tc cactte the Minga m<W&*g almost to horror, which timf at 
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flrtt produced in the minds of those to whom they were equally 
unfamiliar and suspicious ; and that even in popular literature 
and ephemeral effusions, direct or metaphorical illustrations are 
drawn in such terms of the Darwinian theory as “ struggle for 
existence,* "natural selection,” “survival of the fittest, * “here- 
dity,” “atavism,” and the like. 

It cannot be doubted that in this country, as on the Continent, 
the influence of authority had much to do with the persistence of 
the older teleotoical views ; and, as has been well remarked by 
Hackel, one of the ablest and keenest supporters of the modern 
doctrine, the combined influence more especially of the opinions 
held by three of the greatest naturalists and biologists who have 
ever lived, via., Linnceus, Haller, and Cuvier, men unsurpassed 
in the learning of their time, and the authors of important dis- 
coveries in a wide range of biological science, was decidedly 
adverse to the free current of speculative thought upon the more 
general doctrines of biology. And if it were warrantable to 
attribute so great a change of opinion as that to which I have 
adverted as occuriing in my own time, to the influence of any 
single intellect, it must be admitted that it is justly due to the vast 
range and accuracy of his knowledge of scientific facts, the quick 
appreciation of their mutual interdependence, and above all the 
unexampled clearness and candour in statement of Charles 
Darwin. 

But while we readily acknowledge the large share which 
Darwin has had in guiding scientific thought into the newer 
tracks of biological doctrine, we shall also lie disposed to allow 
that the slow and difficult process of emancipation from the 
thraldom of dogmatic opinion in regard to a system of creation, 
and the adoption of large and independent views more con- 
sistent with observation, reason, philosophy, and religion, has 
only been possible under the effect of the [general progress of 
scientific knowledge and the acquisition of sounder methods of 
applying its principles to the explanation of natural phenomena. 

I have already referred to Goethe, Oken, Lamarck, and Geof- 
froy St, Hilaire as among the most prominent of the earlier 
pioneers in the modem or reformed conceptions of biological 
laws. But were it desirable to mark the progress of opinion by 
quoting other authors and labourers whose contributions have 
mainly supplied the materials out of which the new fabric has 
been constructed, I should have to produce a long catalogue of 
distinguished names, among which would be found those of Lyell 
and Owen, as earliest shaping the doctrines and guiding opinion 
in thi* country, Johannes Muller and von Baer, as taking the 
places of Haller and Cuvier on the Continent ; and a host of 
other faithful workers in Biology belonging to the earlier part of 
this century, such as those of G. Treviranus, J. F. Meckel, 
Carus, and many more. 1 To Huxley more especially, and to 
Herbert Spencer, the greatest influence on British thought in the 
same direction is to be ascribed. 

Let us hope that in these times, when it has been found neces- 
sary to modify the older teleological views to so great an extent, 
although there may still be much that is unknown, and wide 
differences of opinion in regard to the nature and sequence of 
natural phenomena and the mode of their interpretation, all I 
naturalists will now concur in one important principle, viz., that 
truthful observation and candid judgment must alone be our 
guides in the interpretation of nature, and that that theory of 
creation is most deserving of oqr adoption which is most con- 
sistent with the whole body of facts carefully observed and com- 
pared. 

To attempt to trace, within the limits to which my remarks 
must be confined, the influence which the progress of knowledge 
has exercised upon the scientific and general conception of 
biological doctrines would be impossible, for the modification of 
opinion on these subjects has proceeded not less from the rapid 
advance which our age has witnessed in the progress of general 
science, especially of physics and chemistry, than from that of 
departments belonging to biology itself. 

Thus, to go no further tlian the most general laws ol nature, 
the whole doctrine of the conservation and transmutation of 
force m physics, so ably expounded to this Association by Mr. 
Justice Grove, the theory of compound radicals and substitution, 
with the discovery of organic synthesis, in chemistry, and the 
more recent advance in speculation with regard to the molecular 

* It would b* uttju&t to omit to mention here tme of the eorHett 
attempt* to bring British opinion imo a new channel, by the remarkable 
work entitled ” Vertiges of Creation/' which appeared in 1844. aor to conceal 
from oumlvvs the unmerited ridicule and obloquy attempted to be thrown 
upon the author, not perhaps so much on account of the many inaccuracies 
unavoidable in an attempt at the time to overtake so large a field, ns directed 
against the dangerous tendencies supposed to>rk in its reasoning. 


constitution and properties of matter, with which we must 
associate the names of our last President and of Clerk Maxwell, 
in completely changing the aspect of physical and chemical 
sciences within the last thirty-five years, have paved the way for 
views of the constitution and I action of organised bodies very 
different from those which could be formed at the time of the 
first meeting of the Association in this place. And if, confining 
ourselves to the department of Biology, we add the discovery by 
microscopical observation of the minuter elementary forms of 
organisation, more especially as flowing from the comprehensive 
views of organised structure promulgated by Schleiden and 
Schwann nearly forty years ago, the later discovery and investi- 
gation of living protoplasmic substances, the accumulated 
evidence of progressive types of animal and vegetable forms in 
the succession of superimposed strata composing the crust of the 
earth, the recent discoveries as to the conditions of life at great 
depths in the ocean, the vast body of knowledge brought together 
by the labours of anatomists and physiologists as to the structure 
and functions of almost every plant and animal, and (still more, 
perhaps, than any other single branch of biological inquiry) if 
we note the rapid and immense progress which has been made 
during the last fifty years in the study of the entirely modem 
science of the development of living beings — we shall be able 
to form some conception of the enormous extension in our time 
of the basis of observation:, and fact from which biological 
phenomena may now be surveyed, and from which just views 
may be formed as to their mutual relations and general nature. 

It is now familiarly known that almost all (if not indeed all) 
the plants and animals existing on the earth’s surface derive their 
origin from parents or previously-existing beings whose form and 
nature they closely reproduce in their life’s history. By far the 
greater number spring from germs in the form of visible and 
known spores, seeds, or eggs. A few may be traced to germs, 
or to vestiges of the parental body, the exact nature of which 
may be doubtful ; and some, including even a certain number of 
those also produced from known germs, are either constantly or 
occasionally multiplied by budding, or by a process of cleavage, 
or direct and visible division of the parent body. 

The germ constituting the basis of new formation, whether it 
have the form of spore, seed, or ovum, is of the simplest kind 
of organisation, and the process by which a new plant or animal 
is produced is necessarily one of gradual change and of advance 
from a simpler to a more complex form and structure : it is one 
of "evolution,” or, as I would rather name it, “development” 
But before proceeding to discuss the subject of development in 
the higher animals, it is right to advert to the preliminary and 
often debated question, which naturally presents itself, viz. — Do 
ail living or organised beings, without exception, spring from 
germs, or from any kind of organised matter that has belonged 
to parents? or may there not be some, [especially among the 
simpler forms (with regard indeed to which alone there has of 
late been any question), which are produced by the direct com- 
bination of their component elements, in the way of the so- 
called spontaneous or equivocal generation, heterogenesis or 
1 abiogenesis? 

The importance of the right solution of this problem is not 
confined merely to the discovery of the mode of origin of the 
lowly organisms which have been the more immediate object of 
investigation by naturalists in recent times, but is one of much 
wider significance, seeing that, if it shall be satisfactorily proved 
or even rendered probable that in the course of co&mical 
development all the various kinds of plants and animals have 
been gmdually produced by evolution out of pre-existing simpler 
forms, and thus the whole series of organised beings in nature 
has been shown to be one of hereditary connection and deriva- 
tion, then it would follow that the history of the origin of the 
simplest organisms may be the key to that of the first commence- 
ment of life upon the earth's surface, and the explanation of the 
relation in which the whole succeeding progenies stand to their 
parental stocks. 

From the very lucid and masterly view of this subject, given 
by Prof. Huxley in his address to the Association at Liverpool, 
so recently as in 1870, in which the conclusion he formed was 
based very much on the exhaustive and admirable researches of 
Pasteur, 1 might almost have dispensed with making farther 
reference to it now, but for the very confident statements since 
made by the supporters of the doctrine of abiogenesis, among 
whom Dr. Bastion stands most prominent in this country, and 
to the circumstance that the life -history of many of the lower 
organisms was still imperfectly known. 

During the last seven or eight years, however, renewed inves- 
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t Rations by most compe ten t inquirers have fallowed one another 
in quick succession* from a review of which we cannot but arrive 
at a conclusion adverse to the theory of heterogenesis, via,, that 
no development of organisms, even of the most simple kind, has 
been satisfactorily observed to occur in circumstances which 
entirely excluded the possibility of their being descended from 
germ*, or equivalent formative particles, belonging to pre-exist- 
ing bodies of a similar kind. I can do no more now than name 
the authors of the most conclusive experiments on this subject, 
which I do nearly in the order of the publication of their re- 
searches, as those of Mr. W. N. Hartley in 187a, Messrs. Pode 
and Kay Lankester in 1873, Dr. Burdon Sanderson in that and 
the following years, Dr. w. Roberts in 1S74., Frof. Lister in 
1875, and most recently of Prof. Tyndall, Prof. Cohn, and of 
Messrs. Dallmger and Drysdale/ 

But, admitting that the evidence from direct experiment is 
such as entirely to shut us out from entertaining the view that 
spontaneous generation occurs in the present condition of the 
earth, we are not relieved from the difficulty of explaining how 
living organisms or their germs first made their appearance ; nor 
are we debarred from attempting to form hypotheses as to how 
this may have taken place. First, upon the theory of evolution, 
which, strictly carried out, supposes the more complex organisms 
to be derived from the more simple, it might be held that the 
conditions affecting the combination of the primary elements of 
matter into organic forms may at one time have been different 
from those which now prevail ; and that, under those different 
conditions, abiogenesis may have been possible, and may have 
operated to lay the foundations of organic life in the simpler 
forms in which it at first appeared — a state of things which can 
only be vaguely surmised* nut in regard to which no exact infor- 
mation can be obtained. Or, fecondly, evading the difficulty of 
strict cosmical evolution, we might suppose that vital conditions 
may have been coeval with the first existence of physical and 
chemical properties in the rest of natural bodies. But this hypo- 
thesis would be exposed to the objection that, according to the 
cosmical view generally held by physicists, the whole materials 
composing the earth have originally been subject to incandescent 
heat. Hot is the difficulty abolished, but only removed to a more 
remote period by the supposition of the transport of germs from 
another planet or their introduction by means of meteorites or 
meteoric dust ; for, besides the objection, arising from the cir- 
cumstance that these bodies must have been subjected to a very 
high temperature, we should still have everything to learn as to 
the way in which the germs arose in the far distant regions of 
space from which they have been conveyed. 

The incompleteness of the geological record leaves us in the 
dark as to the time at which the first dawning^ of life appealed 
in the lower strata of the earth’s furface. The most recent 
researches tend to carry the origin of life back to a much earlier 
period than was at one time believed, and if the famous Eozoon 
be admitted as evidence, even into that of the Laurentian strata. 
But even if doubts should prevail with regard to the presence of 
definite organised forms in the older sedimentary strata, the 
occurrence in them of carbon in the form of graphite in large 
quantities makes the previous existence of living organisms at 
least possible, and it may be that the complete metamorphosis 
which these rocks have undergone has entirely removed all 
definite traces of organisation. 

Nor have we the means from geological data of determining 
whether the beings of the vegetable or of the animal kingdom 
first made their appearance. If we adopt the view which has 
for some time been entertained by physiologists that animals are 

* I may refer to Ihr. Batuisu/* paper in Nature of June 30, 1S70, and to 
bis two works, “The Origin of the Lowest Organisms/' and "The 
Beginnings of life/' Mr. Hartley's researches, which were commenced in 
1BS5, am described in a paper printed in the Protending* of the Royal 
Society for r#?*, and in his " Lectures <m Air," and edition, 1876, where au 
interesting account of the whole subject wilt be found. The experiments of 
Mr, Pode, of Oxford, and Prcf, Ray Lankester are deRcrilted in a paper on 
the "I#evekjpn»eot«f Bacteria in Organic Infusions" in the Roy. Soc, 
Prr'C. for 1 $73, p. 349. I)r. Burden Sanderson'* researches are contained 
in the Report* of the Medical Officer of the Privy Council, and in various 
papers in Nature ; Dr. W, Roberts's paper is primed in the Transactions 
of the Royal Society far 1874, vnL cbm* p. 457 - P*of. Lister's 0 Comri- 
btttion to the Germ Theory of Putrefaction and other Fermentative 
Chang*/' &c., h contatned in thnTran&utient of the Royal Society of 
Edinburgh for *875, p, jrx and ft also given in Natvkk. Prof, Tyndall's 
researches am -described in his papers in the Proceedings of the Ro>al 
Society during the last tw^ yearn. The work of Prof, Cohn, of Breslau, 
epthied " BeitrSge star Btoiugfe der Pffiuuwn/' *873-7$ contains many 
mtmt* bearing up at this subject, which have been partly published in 
abstract tn the MicroscaguttU Journal, in which « 3#0 Wftt he found* i» A 
write <vf c.m?ributhm» extending from 167310 iht prooeot time, the interest- 
ing observation* of Mr. W. it, T>AJ8n*er Dr, J, Dryrdafe. 


I antfreiy dependent, directly or indirectly* on plant* forth* mute* 
ml which constitutes their living substance, and that plants, «i 
constructive Agents, alone have the power to bring together the 
elements of lifeless mutter from such states as carbonic add, 
water, ana ammonia, into the condition of the living solid* the 
inference would be inevitable, at least for the great majority of 
the animal creation, that they must have been preceded by 
plants. But palaeontology is os yet silent on this interesting 
question j and, if we consider the remarkable approach which is 
made in structure and properties between the lowest and simplest 
members of the two kingdoms of organic nature, so that at last 
all distinction between them seems entirely to vanish, and a set 
of organisms is found which partake equally of animal and vege- 
table characters, or, rather, exhibit properties which are common 
to them both, we shall hesitate to postulate confidently for the 
primitive antecedence of vegetable life, although, perhaps, in 
later epochs the pre-existence of vegetables may oe looked upon 
as necessary to the life of more developed animal organisms. 

The reflection forces itself upon us that we are just as ignorant 
of the mode of first origin of all the compounds of the inorganic 
elements as we are of that of living matter ; and we may there- 
fore be excused if we suspend all theory and conjecture until we 
shall be guided to more reliable hypotheses through the plain 
track of observation and experiment. 

Tbe practical applications of the increased knowledge of 
the origin of minute animal and vegetable organisms are so 
numerous that it would occupy a much longer time than is at 
my disposal to give any detailed account of them ; but they are 
of such immense importance in their commercial, social, and 
sanitary relations that they ought never to be lost sight of. 

It is now proved beyond doubt that the origin of putrefaction 
and fermentation is dependent on the presence in the substances 
which are the seat of change in these processes, or in the sur- 
rounding air, of the germs of minute organisms of an animal 
or vegetable nature, and that the maintenance of the chemical 
changes in which these processes mainly consist is coincident 
with and casually (if not essentially) dependent upon the growth 
and multiplication of these organisms. 

Prof. Lister had the merit of being the first to apply the germ- 
theory of putrefaction to explain the formation of putrid matters 
in the living body ; and he has founded on this theory the now 
well-known antisteptic treatment of wounds, the importance of 
which it would be difficult to over-estimate. 

The success or failure of plans for the preservation of meat 
and other articles of food without question depends on the 
possibility of the complete exclusion of the germs which are the 
cause of putrefaction and fermentation ; and their management 
muit therefore he founded on the most accurate knowledge of 
these organisms, and the circumstances influencing the 
persistence of their vitality and the vigour of their growth. 

The theory of biogenesis has also lately been the guide in the 
investigation of the cause* of various forms of disease, both in 
the lower animals and in man, with the result of showing that 
in many of them the infective substance consists in all probability 
of germs of minute animal or vegetable organisms. 

There is very great probability, indeed, that all the zymotic 
diseases, by which we understand the various forourof fevers, 
have a similar origin. As has been well remarked by Baxter in 
an able paper on ** The Action of Disinfectants,” the analogic* 
Of action Of contSgia are similar to those of septic organisms, 
not to processes simply of oxidation or deoxidation. These 
organisms, studied in suitable fluids, multiply indefinitely when 
introduced in all but infinitesimal proportions. Thus they arc, 
as near as we can perceive, the very essence of cotitagia. 1 

leaving* however, these and many other general questions 
regarding the origin of the lowest forms of animal and vegetable 
life, let us now tom our attention to the mode of development 
of a new being in those belonging to the higher groups* The 
general nature of the formative process, In all instances where 
fertilised germs are produced, will be best understood by a short 
sketch of the phenomena ascertained to occur in different kinds 
of plants. 

In the higher or phanerogamic plants it is generally well 
known that the combination of two parts of the flower is neces- 
sary to the production of a seed eontabdng the embryo or young 
plant. Beginning with the discovery or the pollen tubes by 
Amici in 1823, the careful wLmmte investigations of a long 


1 For the m<y»t interest Jo* iufatitoiumpfc <h» subject, 1 vnmot dahetter 
than refer to *be xciy report# g»mon Samlefaoii m» tho 

"Reports of the MwfiUkOfliir to* Frivy Council," rilya* ** 74 * W»A 

1875. ■'■■■ • ■ , ' j y . ■„ ..... 
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lineof illustrious vegetable physiologists have brought to light 
the details of the process by which fertilisation is effected, and 
have shown in tact bow the minute tube developed from the 
inner membrane of the pollen-granule, as soon as it falls upon 
the stigm&tic tissue of the seed-bearing plant, insinuates itself 
by a rapid process of development between the cells of the style, 
and reaches at last the ovute, in the interior of which is the 
embryo-sac ; how, having passed into the micropyle, or orifice of 
the ovule, it makes its way to the embryo-sac ; how a minute 
portion of the fertilising substance of the fovilla transudes from 
the pollen tube into the cavity of the embryosac, in which by 
this time a certain portion of the protoplasm has become differ, 
entiated into the germinal vesicle, thereby stimulating it to 
further growth and development, the earliest phenomena of 
which manifest themselves by the formation of an investing 
cell-wall, and by the occurrence of cell-division, which results in 
the formation of the embryo or plantule of the seed. 

Thus it appears that the essential part of the process of pro- 
duction in phanerogamic plants is the formation in the parent 
plant of cells of two different kinds, which by themselves have 
little or no independent power of further growth, but which, by 
their union, give rise to a product in which the power of 
development is raised to the highest degree. 

By further researches it is now known that the same law 
prevails in all the remaining members of the vegetable kingdom, 
with the exception only of the very simplest forms. 1 

In viewing the reproductive process in the serids of crypto- 
gamic plants, two facts at once strike us as remarkable in the 
modifications which arc observed to accompany the formation of 
a productive germ, viz. : First, that the difference between the 
two productive elements becomes, as it were, more prominent, 
or more highly specialised, in the cryptogamic than in the 

f >banerogamic plants ; and second, that in the simpler and 
ower forms this difference gradually disappears till it is lost in 
complete uniformity of the productive elements. 

Thus m the whole trfl>e of the ferns and vascular crypto- 
gams, in the higher algae and fungi, in the characeas and in 
the mosses, the differentiation of the productive elements is 
carried to a very high degree ; for while that belonging to the 
embryo or gem presents the structure of a simple cell which 
remains at rest, or in a comparatively passive state, and, 
absorbing into itself the substance of the other, becomes the 
seat of subsequent development ; the other, corresponding to 
the pollen of the staminiferous phanerogam, is usually separated 
from the place of its formation, and having undergone a peculiar 
modification of structure by which it acquires active moving 
ctlia, it changes place, and is directed towards the germinal 
structure, and coming in contact with its elementary cell, is 
more or less absorbed, or lost in the fertilising process. The 
protoplasm of the germinal cell, thus acted on and fertilised, 
then proceeds to undergo the changes of development by which 
the foundation is laid for the new plant. 

In the alga? and fungi, however, there are gradations of the 
differentiation of the two reproductive cells, which are of the 
greatest interest ie leading to a comprehension of the general 
nature of the formative process. For in the lower and simpler 
forms of these plants, such as the Desmidi^e, Mesocarpem, and 
other Conjugatee, we find that there is no distinction in structure 
or form to be perceived between the two cells which unite or 
undergo conjugation ; and a complete fusion or intermixture of 
the two masses of potoplasm results in the production of a 
single, usually spherical, mass holding the place of an embryo. 
An! that there is an absence of specialisation between the two 
uniting cells is clearly shown in both Dcsmidium and Mtsocarpus, 
by the fact that the embryo or zygospore is formed in the mass 
resulting from the union of the protruded portions of the two 
cells ; and in more ordinary cases, as in Spirogyra, where the 
embryo is formed in one of the two cells, it seems to be 
indifferent in which of them it is formed. 

From this, winch may be regarded as the most elementary 
type of new production by the union of the two celts, the transi- 
tion is not a great one to the development of a progeny without 
any such union. We might conjecture* then, that the capacity 
for separate or individual existence extents in the lowest 
organisms to the whole, or to each structural element of their 
organisation, while as we rise in the scale of vegetable life (and 
the same view might apply to the animal kingdom) this capacity 

* It will be ( observed that 1 leave entirely nvit of view the whole subject 
of tbs multjrtictttfon of plants by budding or simple division, 


is m6re and more divided between the two productive element?, 
or, at least, is only called into full action by their combination. 

The germinal element consists of a simple primordial cell, 
varying in different kinds of plants, but in all of them probably 
containing the essential substance protoplasm, and the most 
immediate result or effect of fertilisation is the multiplication by 
repeated fissiparous division of the previously -existing ceilB. 
The new individual resulting from this cellular growth usually 
remains within the parent body, without, however, direct union 
or continuity of tissue, till the embryo has attained some 
advancement, as in the well-known case of the seeds of a phane- 
rogam ; but there are many varieties in the mode of its disposal 
among the lower plants. 

A remarkable exception to the more direct relation of the 
process of fertilisation to the formation of the new individual or 
embryo occurs in some plants, simulating m some respects that 
kind of variation in animal reproduction which has been named 
alternate generation. A well-known instance of this belongs to 
the vascular cryptogams. The prothallium of the ferns, for 
example, results from the development of so-called spores or 
unicellular buds, which are familiar as being formed in small 
capsules on the lower leaf-surface ; and in this prothallium, when 
it has reached a certain stage of vegetation, there are formed the 
archegbnia, containing the oospheres, or germ cells, which are 
fertilised by the moving ciliated particles developed in the celts 
of the antheridia, leading to the production of a new spore- 
bearing plant. 

Recent researches have also called attention to the remarkable 
arrangements in phanerogamic plants for the prevention of 
fertilisation of the pistils by pollen from the same flower, or even 
from the same plant. In the latter case this is effected by the 
separation of stamens and pistils in different flowers on the same, 
or on different plants. In the former case, where both organs 
occur in the same flower, the adaptations, whether of a mechanical 
or of a physiological character, by which self-fertilisation is 
prevented, as ascertained by numerous recent investigations 
(among which those of Darwin are most conspicuous), are of the 
most varied and often the most complicated kind. 

I At us now turn to the consideration of the development of 
animals, and let me say in the outset that it will be necessary for 
me to confine my remarks chiefly to the higher or vertebrated 
animals, and to certain parts only of the history of their develop- 
ment ; more particularly the structure and formation of the ovum 
or egg, its earlier developmental changes, and the relation of 
these to the formation of the new animal. 

I cannot enter upon the consideration of this topic without 
adverting to the very recent acquisition of some of the most im- 
portant facts upon which this branch of knowledge is founded ; 
and I feel it to be peculiarly appropriate, in the year of his 
death, to refer to a biologist whose labours contributed more 
powerfully than those of any other person to give to animal 
embryology the character of a systematic branch of science, and 
to whom we owe some most important original discoveries, — I 
mean Karl Ernst von Baer of Koaigsberg, St Petersburg, and 
Dorpat 

Of observers who, previous to von Baer, were mainly instru- 
mental in preparing the way for the creation of a more exact 
modem science of embryology only two can be mentioned, viz., 
Caspar Frederick Wolff of St Petersburg, well known as the 
author of a work entitled ** Theoria Generation! s,” published in 
} 759» *y which the epigenesis, or actual formation of the organs 
in a new being, was first demonstrated, and Christian Pander, 
who by his researches made at Wurzburg explained, in a work 
published in 1817, the principal changes by which the embryo 
arises and is formed. 

Von Baer was bom in the Russian province of Esthonia on 
February 29, 1 792. After having been fifteen years professor in 
the Prussian University of Kbnigsberg, he was called to St 
Petersburg, and having some year s later been appointed to a 
newly-established professorship of Comparative Anatomy and 
Physiology, he remained in that city for nearly thirty years as the 
most zealous and able promoter of scientific education and 
research, stimulating ana guiding all around him by his un- 
exampled activity, comprehensive and original views, Maud 
judgment, and cordial co-operation. In 1868, at the age of 
seventy-six, he retired to Dorpat, from the University of which 
he had received his degree in 1814, and continued stftl to occupy 
himself with working and writing in his &vourite atihiects, as 
Well as interesting himself in everything that /was related to 
educational and scwntffic progress, to very near the time of his 
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death, which occurred on November aS # 1876, in his eighty-fifth 
year* 

Although too Baer’s researches, according to the light in 
which we may now view them, contributed in no small degree to 
the introduction of the newer views of the morphological relations 
of organic structure which have culminated in the Theory of 
Dement, yet he was unwilling to adopt the views of Darwin ; 
and one of his latest writings, completed in the last year of his 
life, was in vigorous opposition to that doctrine. 

It would have been most interesting and instructive to trace 
the history of the progress of discovery in embryology from the 
period of von Baer down to the present time, but such a history 
wfcmld not be suitable to the purpose of this address ; and I can 
only venture here, in addition to Katbke, the colleague of Baer 
hi Konigsberg, to select two names out of the long list of dis- 
tinguished workers in this field during the last foity years, viz. : 
Thomas Bischoflf, of Giessen and Munich, to whom we owe the 
greatest progress in the knowledge of the development of mam- 
malt, by his several memoirs, appearing from 1842 to 1854 ; and 
Robert Reznak, of Berlin, whose researches on the development 
of birds and batrachia, appearing from 1850 to 1855, gave 
greatly-increased exactness and extension to the general study of 
development. 

The germinal element, from which, when fertilised, the new 
' animal is derived, is contained within the animal ovum or egg — 
a compact and definite mass of organic matter, in which, not- 
withstanding great apparent variations, there is maintained 
throughout all the members of the animal kingdom, excepting 
the protozoa, which are destitute of true ova, a greater uniformity 
in some respects than belongs to the germinal product of 
plants. 

Usually more or less spherical in form, the animal ovum 
presents the essential characters of a “complete cell,” in the 
signification given by Schwann to that term. The germinal 
substance is inclosed by an external vesicular membrane or eel/* 

3 vail. Within this covering the ccll~uibstance, generally named 
yolk or vitellus, from the analogy of the fowl’s egg, consists, to 
a greater or less extent, of a mass of protoplasm, and imbedded 
in this mass, in a determinate situation, there is found a smaller 
internal vesicular body, the gtrmmal-vesule or nucleus, with its 
more or less constant or variable macula or nucleolus. 

Now the first thing which strikes us as remarkable connected 
with the ovum is the very great variation in size as compared 
with the entire animal, while in all of them the same simple or 
elementary structure is maintained. The ovum of mammals is, 
for example, a comparatively small body, of which the average 
diameter is about the 1 ^ ir th of an inch, and which consequently 
scarcely weighs more than a very minute fraction of a grain, 
which may be calculated perhaps only at the * 5 { V9 th pari. And 
further, in two animals differing so widely in size as the elephant 
and the mouse, the weights of which may be held to stand towards 
each other in the proportion of 150,000 to 1, there is scarcely 
any difference in the size of the mature ovum. 

On the other hand, if we compare this small ovum of the 
mammal with the yolk of the egg in the common fowl, the part 
to which it most nearly corresponds, it may be estimated that 
the latter body would contain above three millions of the smaller 
ova of a mamma). 

The attribute of size, however, in natural objects ceases to 
excite feelings of wonder or surprise as our knowledge of them 
increase*, whether that be by familiar observation or by more 
scientific research. We need not, at all events, on account of 
the apparent minuteness of the ovum of the mammifer, or of any 
other animal, have any doubts as to the presence of a sufficient 
amount of germinal substance for explaining in the most material- 
istic fashion the transmission of the organic and other jnopertits 
and resemblances between the parent and offspring. For we are 
led to believe, by those who have recently given their attention 
to the size of molecules composing both living and dead matter, 
that in such * body a* this minute ovum of the mammal, there 
may be as many as fike thousand billions of molecules, and even 
if we restrict ourselves to the smaller germinal vesicle, and, 
indeed, to the smallest germinal particle which might be made 
visible by the behest microscopic enlargement, there are still 
sufficient molecules for all the requirements of the most exacting 
material biologist. 1 

* According w a calculation wade by Mr. Sorby, the number of mole- 
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this great disparity of size is, however, connected with an 
important difference in the disposition of the yolk substance, 
according to which ova may be distinguished as of two kinds— 
the large* and the small-yolked ova, between which there are 
also many intermediate gradations The larger yolked ova 
belong to the whole tribe of birds, scaly reptiles, osseous and 
cartilaginous fishes* and the cephalopoda among the inverte- 
brates ; and am distinguished by the strictly germinal part or 
protoplasm being collected into a small disc, known familiarly 
as the cicatricula of the foal’s egg, and to be seen as a whitish 
spot on that side of the yolk which naturally floats uppermost ; 
while the rest of the yolk, of a deeper yellow colour, contains a 
large quantity of vitelline granules or globules of a different 
chemical nature from the protoplasm. 

The phenomena of embryonic development are, ia the first 
instance at least,* confined to the germinal disc, and the rest of 
the yolk serves in a secondary or more remote manner to furnish 
materials for nourishment of the embryo and its accessory parts. 
Thus we distinguish the germinal from the nutritive or food-yolk, 
or, as the younger Van Beneden has named them, the protoplasm 
and the deutoplasm. 

In the smaller ovum of the mammal, on the other hand, it seems 
as if the whole, or nearly the whole, of the yolk were proto- 
plasmic or germinal. There may be some admixture of yolk- 
granules ; but there is not the marked separation or limitation 
of the protoplasmic substance which is so distinct in birds, and 
the earliest changes of development extend to the whole com- 
ponent substance of the yolk, or, in other words, the yolk , is 
entirely germinal. Hence some have given the names of 
meroblastic and hclcblmtic^ meaning partially and entirely 
germinal, to these two contrasting forms of ova. There are 
many of the invertebrate animals of which the ova present the 
same entirely germinal arrangement as in those of mammals, and 
the amphiexus may be included in the same group. 

The amphibia stand in some measure between the two ex- 
tremes ; the purely protoplasmic or germinal part occupying one 
side, and the nutritive or vitelline the other. But among the 
invertebrates the gradations are often such as to make it difficult 
to deteimine under which group the ova should be placed. 

The genesis or formation of the ovum itself, if it be considered 
with reference to its first origin, carries us back to a very early 
period of the formation of the parent in which it is produced ; 
and it is one of the most interesting problems to determine What 
is the source of the cells in the parent from which the ova 
originally spring. All that J can venture to say at present in 
regard to this point is, that the primordial ova or germs appear 
in the parental body while still embryonic, at a very early period 
of its development, and clearly derive their origin from a deeply- 
seated part of the formative cells which are undergoing trans- 
formation into the primitive organs ; but the exact seat of the 
origin of the reproductive cells is still a matter of doubt. 

When the ovum attains its full maturity iu the ovary, the scat 
of its formation within the parent , it is separated from that 
organ, and when perfected proceeds to undergo embryonic deve- 
lopment ; a matked difference in this respect existing between 
thegenninal product of the higher plants and animals. 

The period of maturation of the ovum k marked in the greater 
number of animals by a series of phenomena which have gene- 
rally been interpreted as the extrusion or absorption of the ger- 
minal vesicle ; and various observers have actually traced the 
steps of the process by which that vesicle appears to leave the 
yolk and is lost to sight, or has passed into the space betwene 
the yolk and its membrane in the shape of the peculiar hyaline 
bodies named the polar or directing globules* But recent re- 
searches, afterwards to be referred to, tend to show that some 
part at least of the substance of the germinal vesicle remains to 
form, when combined with the fer tubing cl meat, the newly- 
endowed basis of future development* 

Among the earliest changes to which the perfect animal ovum 
is subject, I have first to refer to the segmentation of the germ, 
a series of phenomena the observation of which has been pro- 
ductive of most important results in leading to a comprehjmsiou 
of the intimate nature of the formative process* and which is of 
the deepest interest both in a morphological and histological 
point of view. This process, which was first distinctly observed 
by Prtvost and Dumas more than fifty ye*r» *go# and is now 
known to occur in all animal ova* consists essentially in the 
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cleavage or flitting up of the protoplasmic substance of the 
yolk, by which it becomes rapidly subdivided into smaller and 
more numerous elements, *0 as at last to give rise to the pro- 
duction of an organised stratum of cells out of which by subse- 
quent changes the embryo is formed. 

The process of yolk segmentation may at once be distinguished 
as of two kinds, according as it affects in the small-yolked ova 
the whole mass of the yolk simultaneously, or in the large-yoiked 
ova is litniud to only one part of it. The cleavage process, in 
fact, affects the germinal and not the food-yolk ; so that to take 
the two most contrasting instances of the bird and mammal to 
which 1 have before referred, it appears that while the mammal's 
ovum undergoes entire segmentation, this process is confined to 
the substance of the cicatricula or geiminat disc of the bird's 
egg. This process is essentially one of cell-division, but it is 
also in some measure one of cell-formation. The best idea of its 
nature will be obtained from a short description of the total 
segmentation occurring in tjm mammal's ovum. 

When, as before mentioned, the germinal vesicle has been in 
part extruded or lost to sight, the whole yolk-substance of the 
ovum forms a nearly uniform mass of finely granular proto- 
plasm, inclosed within the external cell-membrane. Within a 
few hours later a clear nucleus has arisen in this mass. To this 
more definite form of organisation, assumed by the germinal 
substance of the future animal which is about to be the subject 
of the segmenting process, the name of the first segment- 
sphere may be given. * 

By the process of cleavage, which now begins, this first seg- 
ment-sphere and its nucleus undergo division into two nucleated 
spheres of smaller size, the whole substance of the yolk, in a 
holoblastic ovum, such as that of the mammal, being involved 
in the segmenting process. 

The second stage of division follows after the lapse of a few 
hours, and results in the formation of four nucleated segment 
spheres ; and the process of division being repeated in a certain 
definite order, there result in the succeeding stages, that is, the 
third, fourth, fifth, and up to the tenth, the numbers of 8, 12, 

1 6, 24, 32, 48, 64, and 96 nucleated yolk-spheres, germ-spheres, 
or formative cells. 

In the rabbit's ovum the tenth stage is reached in less than 
three days ; and as during that time the size of the whole ovum 
has undergone very little increase, it follows that the spheres of 
each succeeding set, as they become more numerous, have dimi- 
nished greatly m size. These segment-spheres are all destitute 
of external membrane, but are distinctly nucleated ; and their 
protoplasmic substance is more or less granular, presenting the 
usual histological characters of growing cells. 

By the time that segmentation has reached the seventh or 
eighth stage, when 32 0148 spheres have been formed, the ovum 
has assumed the appearance of a mulberry, in which the outer 
smaller spheres, closely massed together, project slightly and 
uniformly over the whole surface ; while the interior of the ball 
is filled with cells of a somewhat larger size and a more opaque 
granular aspect, also resulting from the process of segmentation. 

Already, however, the mutual compression of the spheres or 
cells on the surface, by their crowding together, has led to the 
flattening of their adjacent sides ; and by the time the tenth 
stage is reached, when the whole number of the ceils is about 
96, the more advanced superficial cells having ranged them- 
selves clotely together, form a nucleated cellular layer or 
covering of the yolk, inclosing within them the larger and more 
opaque cells, derived like the first from the segmenting process. 
In a more advanced stage, the deeper cells now referred to 
having also taken the form of a layer, there results at last the 
bilaxnmar blastoderm or embryonic germinal membrane. 

The process of partial segmentation, such as occurs in the 
bird's egg, though perhaps fundamentally the same as that of 
the mammal previously described, stands in a different relation 
to the parts of the whole yolk or egg, and consequently differs 
in its general phenomena. The segmentation Is mainly re- 
stricted in the meroblastic ova of birds to the germinal disc or 
cicatricula, and does not immediately involve any part of the 
lamer remainder of the yolk. This takes place during the time 
of the descent of the yolk through the oviduct, when the yolk 
is receiving the covering of the white or albumen, the membrane 
and the shell, previous to being laid— a progress which, in the 
common domestic fowl, usually occupies less than twenty-four 
bouts. Corresponding essentially to the more complete segmen- 
tation of lim mamtnaTs ovum, the process leads to the mm 
result in the production of two layers of nucleated formative 
cells in the 'original seat of a protoplasmic disc ; a bUaminar 


blastoderm resulting as in the. mammal's ovum, though in a 
somewhat different relation to the yolk. 

I wiii not fatigue you with a description of the details of these 
phenomena, interesting as they may be, but only mention gene- 
rally that they consist In the formation of deep fissures running 
from the surface into the substance of the germ-disc. The first 
of these fissures crosses the disc in a determinate direction, 
dividing it into two nearly equal semicircular parts. In the next 
stage another fissure, crossing the first nearly at right angles, 
produces four angular segments. Then come four intervening 
radial fissures, which subdivide the four segments into eight ; 
and next afterwards the central angles of these eight radial seg- 
ments are cut off from their peripheral portions by a different 
fissure, which may be compared to one of the parallels of lati- 
tude on the globe near the pole where the radial or Imgitudt 
fissures converge. And so thereafter, by the succession and 
alternation of radial and circular clefts, winch, however, as they 
extend outwards, come soon to lose their regularity, the whole 
germinal disc is divided into the two layers of nucleated, cells, 
constituting the blastoderma or germinal membrane of Pander 
and all subsequent embryologists. 1 If a laid egg be sub- 
jected to the heat of incubation for eight or ten hours, the cica- 
tricula, now converted into this segmented blastoderm, is found 
to be considerably expanded by a rapid multiplication of its 
constituent cells, and in as many more hours, by further changes 
in its substance, the first lineaments of the chick begin to make 
their appearance. Similar changes affect the blastoderm of the 
mammal, and thus it appears that the result of segmentation, 
in the bird as well as in the mammal and other animals, is the 
production of an organised laminar substratum, which is the 
seat of the subsequent embryonic development 

I must still request your attention to some details connected 
with the process of segmentation, which bear upon the question 
of the origin of the new cells, and on which recent research has 
thrown a new and unexpected light. 

With respect to the nature of the first segment-sphere of the 
ovum and the aotirce of its nucleus, as well as of the other 
segment-spheres or cells which follow each other in the successive 
steps of germ-subdivision, it appears probable from the re- 
searches of several independent observers, and more especially 
of Edward Van Beneden and Oscar Hertwig, that in the course 
of the extrusion of the germinal vesicle, a small portion of it 
remains behind in the form of a minute mass of hyaline substance, 
to which Van Beneden lias given the name of pronuclms> and 
that, as the result of the fertilising process, there is formed a 
second similar hyaline globule or pronucleus, situated near the 
surface, which gradually travels towards the centre and unites 
with the first pronucleus, and that these two pronuciei, being 
fused together, form the true nucleus of the first segment sphere. 
According to this view the original germinal vesicle, when it dis- 
appears, or is lost to sight, as described by so many embryo- 
logists, is not dissipated, but only undergoes changes leading to 
the formation of the new and more highly endowed nucleus of 
the first embryonic or segmental sphere. It further appears that 
the sub-division of each segmenting mass is preceded by a change 
and division of the nucleus, ahd that this division of the nucleus 
is accompanied by the peculiar phenomenon of a double conical 
or spindle-shaped radial llneation of the protoplasm, which, if 
we were inclined to speculate as to its nature, seems almost as if 
it marked out the lines of molecular force acting in the organising 
process. These lines, however, it will be understood, if visible 
with the microscope, even of the highest magnifying power yet 
attained, belcng to much larger panicles than those of the sup- 
posed molecules of the physicist ; but considered in connection 
with what we know of the movements which frequently precede 
the act of division of the yolk-spheres, we seem in this pheno- 
menon to have made some near approach to the observation of 
the direction in which the molecular forces operating in organisa- 
tion may be supposed to act.* 


The more exact nature of the process of segmentation was first made 
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ly described in the mammal's ovum w Bwchoff $ Ucscnpoon ot me l>e- 
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But whatever may be the first origin of the mesoblast, we 
kabur that in the vertebrate this layer, separating from between 
the other two, and acquiring rapidly by its cell multiplication 
larger proportions and much greater complexity than belongs to 
either ectoderm or endod<wm, speedily undergoes further sub* 
division and differentiation in connection with the appearance of 
the embryonic organs which arise from it, and in this respect 
contrasts greatly with the simplicity of structure which remain* 
in the developed parts of the ectodermic and endodermic layers, 
Thus, while the ectoderm supplies the formative materials for the 
external covering or epidermis, together with the rudiments of 
the central nervous organs and principal sense-organs, and the 
ettdoderm by itself only gives rise to the epithelial lining of the 
alimentary canal and the cellular part of the glands connected 
with it, the mesoblast is the source of far more numerous and 
complex parts, viz,, the whole of the true skin or corium, the 
vertebral column and osseous system, the external voluntary 
muscles and connective tissue, the muscular walls of the alimen- 
tary canal, the heart and blood-vessels, the kidneys, and the 
reproductive organs thus forming much the greatest bulk of the 
body in the higher animals. 1 

There is, however, a peculiarity in the mode of the earliest 
development of the mesoblast which is of great importance in 
connection with the general history of the disposition of parts in 
the animal body to which I must now refer. This consists in 
the division of the mesoblast in all but its central part into two 
laminae, an outer or upper and an inner or lower, and the 
separation of these by an interval or cavity which corresponds to 
the space existing between the outer wall of our bodies and the 
deeper viscera; and which from the point of view of the 
vertebrate animals is called the pleuro-peritoneal cavity, but 
viewed in the more extended series of animals down to the 
atmuloida, may receive the more general appellation of pleuro- 

? >lanchnic or parieto-viscersd cavity, or, shortly, the axiom* 
bus, from an early period in the vertebrate embryo, and in a 
considerable number of the invertebrate, a division of the 
mesoderm takes place into the somato-pleural or outer lamina, 
and the splanchno-pleural or inner lumina ; the outer being the 
seat of formation of the dermal, muscular, and osseous systems 
— the voluato-motory of Hemak ; and the inner of the muscular 
wall of the alimentary canal, as well as of the contractile sub- 
stance of the heart and the vascular system generally. 

It is interesting to find that there is a correspondence between 
the later division of the mesoderm of the higher animals derived 
from the two primitive blastodermic Jamirue, and the original 
absence of mesodermic structure in the lowest animals, followed 
by the gradual appearance, first of one layer (the external 
muscular m the higher cudenterata), and soon afterwards by the 
two divisions or laminae with the intermediate ccelom. 

In this account of what may be termed the organised founda- 
tion of the new being, 1 have entered into some detail, because 
I felt that our conception of any relation subsisting between the 
ontogenetic history of animals and their phylogenetic evolution 
can only be formed from the careful study of the earliest pheno- 
mena of embryonic organisation. But, notwithstanding the many 
difficulties which unquestionably still block the way, 1 am inclined 
to think that there is great probability in the view of a common 
bilaminar origin for the embryo of all animals above the protozoa, 
and that the vertebrate equally with the invertebrate animals may 
be shown to possess in the first stages of their blastodermic or 
embryonic formation the two primitive layers of ectoderm and 
entoderm. 

To attempt, however, to pursue the liistory of the develop- 
ment of animals in detail would be equivalent' to inflicting upon 
you a complete system of human and comparative anatomy. 
But I cannot leave the subject abruptly without an endeavour 
to point out in the briefest possible manner the bearing of one 
or two of the leading facts in embryology upon the general 
relation of ontogeny and phytogeny. 

We are herd brought into the contemplation of those re- 
markable changes, all capable of being observed and de- 
monstrated, by which the complex organisation of the body is 
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gradually built up out of the elementary materials furnished by 
the blastodermic layers,-— a process which has been looked 
upon by all those who have engaged in its study with the 
greatest interest andadmiratiem. And if, by comparing these 
phenomena as observed in individuals belonging to different 
classes and orders of animals, it is found not only that they are 
not different, but on the contrary, that they present features of 
the most remarkable resemblance and conformity, we shall be 
led to conclude that there is a general plan of development 
proved to extend to the members of considerable groups, and 
possibly capable of being traced from one group to another. 
But this is cleaily nothing else than another way of stating 
that there is a similar type of structure pervading the animals 
of each group, and a probability of a common type being ascer- 
tained to belong to them all. The main question, therefore, to 
be answered is whether there is or is not a general correspond- 
ence between the phenomena of development and the gradation 
of type in animal structure upon which anatomists and zoologists 
are agreed ; and my object will now be to bring rapidly before 
you one or two of the most marked illustrations of the corre- 
spondence, drawn from the early history of development in the 
higher animals. 

As one of the examples of the earlier phenomena of develop- 
ment I may refer to the change which is perceptible as early as 
the eighteenth or twentieth hour of incubation in the chick, 
and which is reproduced in the course of development of every 
member of the vertebrate sub-kingdom. It consists in the 
formation of cross clefts on each side of the primitive neural 
cavity which divide off from each other a number of segments 
ot this wall in the length of the axis of the embryo. At first 
there are only one or two such clefts ; but they rapidly increase 
in a backward direction in the body of the embryo, and as 
development proceeds they extend into the tail itself. These 
are the protwertebrx of embryologists, not corresponding, as 
might at first be supposed, with the true or actual vertebrae 
which are formed later, but representing in an interesting manner 
transverse vertebral segments of the body, and containing within 
each the elements erf a great part of the structure belonging 
to the body- wall afterwards to be developed, including the true 
cartilaginous or osseous vertebral arches, and the muscular 
plates. 

This change, however, belongs to the mesodermic lamina, 
and occurs in an elongated thick portion of it, which makes its 
appearance on each side of the primitive neural canal between 
the epiblast and the hypoblast. The transverse cleavage is 
ascertained to commence near what afterwards forms the first 
cervical vertebra, but does not extend into the base of the 
cranium. And it is most interesting to note in this cleavage the 
formation at so early a period of the succession of metameres 
or series of similar parts, which forms a main characteristic of 
vertebral organisation. 

As intimately connected with the formation of the vertebral 
column, the appearance of the chorda dorsalis, or notoe hord % 
present# many points of peculiar interest in embryological 
inquiries. 

The notochord is a continuous median column or thread of 
cellular structure, running nearly the whole length of the 
rudimentary body of the embryo, and lying immediately below 
the cerebro-spinal canal. It occupies in fact the centre of the 
future bodies of the vertebrae. It exists aa a primordial 
structure in the embryo of all vertebrates, including man him- 
self, and extending down to the ampbioxus, and, according to 
the remarkable discovery of Kowalevsky in 1866, it is to be 
found among the invertebrates in the larva of the ascidia.* 

In amphioxus and the cyclostomatous fishes the notochord, 
growing with the rest of the body into a highly developed form, 
acts as a substitute for the pillar of the bodies of the vertebrae, 
no vertebral bodies being developed ; but in cartilaginous and 
osseous fisbts various gradations of cartilaginous and osseous 
structures come to surround the notochord and give nse to the 
simpler forms of vertebral bodies, which undergo more and 
more distinct development in the higher vertebrates, In m 
instances the substance forming the vertebral bodies is deposited 
on the surface of or outside the notochord and its ahe ag h# >o 
that this body remains for a time as a vestigial structure within 
the vertebral bodies of the higher animals. _ 
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vascular development in the ventral aspect of the body ; while 
the heart of the invertebrate, whether in the more concentrated 
form existing in the mticulata and muscula, or in a more 
subdivided shape prevalent in the anneKda, is most frequently 
dorsal ; yet the main aorta of the vertebrates is also dorsal ; 
and it Is not impossible through the intermediate form* of 
amphioxus, to understand how the relation between the verte- 
brate and the invertebrate type of the blood-vascular system 
may be maintained. 

But I am warned by the lapse of time that I must not attempt 
to pursue these illustrations farther. In the statement which 
lhave made of some of the more remarkable phenomena of 
organic production— too long, I fear, for your endurance, but 
much too brief to do justice to the subject — it has been my 
object mainly to show that they are all more or less closely related 
together by a chain of similarity of a very marked and unmistak- 
able character ; that in their simplest forms they are indeed, 
in so far as our powers of observation enable us to know them, 
identical; that in the lower grades of animal and vegetable 
life they are so similar as to pass by insensible gradations into 
each other ; and that in the higher forms, while they diverge 
most widely in some of their aspects in the bodies belonging to 
the two great kingdoms of organic nature, and in the larger 
groups distinguishable within each of them, yet it is still possible, 
irom the fundamental similarity of the phenomena, to trace in 
the transitional forms of all their varieties one great general plan 
of organisation. , 

In its simplest and earliest form that plan comprises a 
minute mass of the common nitrogenous hydrocarbon compound 
to which the name of protoplasm has been given, exhibiting 
the vital properties of assimilation, reproduction, and irritability ; 
the second stage in this plan is the nucleated and inclosed 
condition of the protoplasmic mass in the organised cell. We 
next recognise the differentiation of two productive elements, 
and their combination for the formation of a more highly-endowed 
organising dement in the embryonic germ-sphere or cell ; and 
the fourth stage of advance in the complexity of the organising 
phenomena is in the multiplication of the fertilised embryo-cell, 
and its converskw into continuous organised strata, by further 
histological changes in which the morphological foundations of 
the future embryo or new being are laid. 

I need not now recur to the Turther series of complications in 
the formative process by which the bilaminar blastoderm is 
developed, and becomes trilaminar or quadrilaminar, but only 
recall to your recollection that while these several states of the 
primordial condition of the incipient animal pass insensibly 
into each other, there is a pervading similarity in the nature of 
the histological changes by which they are reached, and that in 
the production of the endless variations of form assumed by the 
organs and systems of different animals in the course of their 
development, the process of cell-production, multiplication and 
differentiation remains identical. The more obvious morpholo- 
gical changes are of so similar a character throughout the whole, 
and so nearly allied in the different larger groups, that we are led 
to regard them as placed in some very dose and intimate relation 
to the inherent properties of the organic substance which is their 
seat, and the ever-present influence of the vital conditions in which 
alone these properties manifest themselves. 

The formative or organising property, therefore, resides in the 
living substance of every organised cell and in each of its com- 
ponent molecules, and is a necessary part of the physical and 
chemical constitution of the organising elements in the conditions 
of life ; and it scarcely needs to be said that these conditions 
may be as varied as the countless numbers oi the molecules 
which comoose the smallest particles of their suUtance. But, 
setting aside all speculation of a merely pangenetic kind, it 
appears to me that no one could have engnged in the study 
of embryological development for any time without becoming 
convinced that the phenomena which hive been ascertained as to 
the first origin and formation of textures and organs in any indi- 
vidual animal are of so uniform a character as to indicate forcibly 
a law of connection and continuity between them ; nor will his 
study of the phenomena of development in different animals have 
gone far before he is equally strongly convinced of the similarity 
of plan in die development of the larger groups, and, to some 
extent, of the whole. 1 consider it impossible, therefore, for any 
one to boa faithful student of embryology, in the present state of 
science, without at the same time becoming an evolutionist 
There may still be many difficulties, some inconsistencies, and 
much to leant, and there may remain t>eyond much which we shall 


never know ; but I cannot conceive any doctrine professing to 
bring the phenomena of embryonic development within a general 
law which is not, like the theory of Darwin, consistent with their 
fundamental identity, Their endleis variability, their subjugation 
to varying external influences and conditions, and with the 
possibility of the transmission of the vital conditions and pro- 
perties, with all their Variations, from individual to individual, 
and, in the long lapse of ages, from race to race. 

I regard it, therefore, as no exaggerated representation of the 
present state of our knowledge to say that the ontogenetic 
development of the individual in the^ higher animals repeats 
in its 'more general character, and in many of its specific 
phenomena, the phylogenetic development of the race. If We 
admit the progressive nature of the changes of development, 
their similarity in different groups, and their common characters 
in all animals, nay, even in some respects in both plants and 
animals, we can scarcely refuse to recognise the possibility of 
continuous derivation in the history of their origin ; and how- 
ever far we may be, by reason of the imperfection of our know- 
ledge of palaeontology, comparative anatomy, and embryology, 
from realising the precise nature of the chain of connection by 
which the actual descent has taken place, still there can be little 
doubt remaining in the minds of any unprejudiced student of 
embryology that it is only by the employment of such an hypo- 
thesis as that of evolution that farther investigation in these 
several departments will be promoted so as to bring us to a 
fuller comprehension of the most general law which regulates the 
adaptation of structure to function in the universe. 


SECTION A. 

MATHEMATICAL AND PHYSICAL. 

Opening Address by the President, Prof. G. Carey 
Foster, F.R.S. 

When any one fears that he has accepted a duty that is too 
difficult for him, or that he has allowed himself to be placed in 
a position, the responsibilities of which are greater than he can 
properly discharge, probably the very worst thing he can do is 
to proclaim his misgivings to the world. But though I fully 
believe in this rather obvious maxim, I c&nnoc avoid saying that 
1 enter upon my duties here to-day with very great diffidence, 
and that l feel the necessity of asking your indulgence at the 
outset for what I fear will be my inevitable shortcomings in dis- 
charging the functions of the honourable post that has been 
assigned to me. And I am sure that no one who calls to mind 
the names of some of those who, within recent years, have occu- 
pied the Chair of this Section, and who knows— however im- 
perfectly — what those names stand for in connection with 
mathematics and physics, will be surprised that I should 
deprecate comparisons which might tend to degenerate into 
contrasts, or that I should shrink from having my performances 
measured by the standard of such predecessors. But I have 
neither the right nor the desire to detain you longer with this 
purely personal topic, and I therefore proceed to ask your atten- 
tion to matters more closely connected with the business which 
has brought us here. 

The periodically recurring character of these meetings un- 
avoidably suggests, at each recurrence, a retrospect at the 
scientific work of the year, and an attempt to estimate the 
advances which have been the result of this work. At first 
sight nothing would seem to be more natural or appropriate 
than that each president of a section should occupy the intro- 
ductory remarks, which the custom of the Association demands 
from him, with an account of the chief forward steps made 
during the past year in the branches of science represented by 
his Section. 

Very little consideration, however, is sufficient to show that, 
in the case at least of Section A, to give anything like a general 
report of progress would be a task which few, if any, men could 
perform single-handed. To say nothing of the enormous ammnt 
of the material which is now the result of a year’s scientific 
activity, the wr'v/r— or I might even say the unhkeness*— -of the 
subjects of which this Section takes cognizance is so great that, 
in most cases* it would be safe to conclude, from the mere feet 
of a man being able* adequately to expound the recent advances 
in one of these subjects, that he must have §pveu so much atten- 
tion to this one as to have made it impossible for him to have 

followed carefully the progress of the rest. 

But even supposing that all presidents of Section A were able 
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to discourse with full end equal knowledge of hypcr-Jacobian 
sui^ce^ die influence of temperature on the oapilliu'T constant 
cf dilute sulphuric acid, or the latest improvement m the con* 
Junction of aneroid barometers, some consideration would still 
be due to their audience. And, long-suffering as British Associa- 
tion audiences have often shown themselves to be, there is no doubt 
that before a tenth part could be read of a report on the year’s 
work cm the subjects included in this Section, the room would be 
cleared end most of those who came to hear about mathematics 
and physics would have gone to try whether they could not find 
in Section E or F something appealing more directly to the 
Common sympathies o! mankind, 

But although a serious report of progress would thus be both 
impossible and unsuitable in the form of an Address to the 
Section, it remains none the less true that such reports are in 
themselves of the utmost scientific value, and, as has been 
pointed out repeatedly, there are few ways in which the British 
Association could more effectually fulfil its function of promoting 
the advancement of science than by aiding in their preparation 
and publication. But when one tries to think out in detail the 
way in which the Association could do this, the practical diffi- 
culties of the scheme are seen to be neither few nor trifling. It 
may be sufficient to point out that there is no evident reason 
why help of this kind should be afforded to one branch of 
science rather than to another, and that the publication of reports 
upon all branches would completely overtax the resources of the 
Association. 

In the case of some important sciences, however, the work of 
reporting recent advances is already undertaken by other bodies, 
— thus there are the ‘‘Abstracts 1 * published monthly in the 
Journal of the Chemical Society, and there are the Zoological 
Record^ the Geological Record^ and other publications of a like 
nature,— but hitherto nothing of the kind has been done in this 
country for those departments of science with which this Section 
is specially concerned. But without attempting to commit the 
Association to any burdensome outlay, or to any larger scheme 
than it would be practicable to carry out, it seems to me posable 
that a systematic series of reports might be established in con- 
nection with this Section which would have a very high value. 
In the early volumes of the British Association’s Transactions we 
find more frequently than in recent ones, reports, not merely on 
some special investigation, but on the recent progress and present 
state of some more or less comprehensive branch of science. 
Thus in the first four volumes we find the following, among 
other reports, presented to this Section On the Progress < 3 * 
Astronomy, On the Present State of Meteorology, On the Present 
State of the Science of Radiant Heat, On the Progress of Optics, 
On the Magnetism of the Earth, On Capillary Attraction, On 
Physical Optics, On the Recent Progress and Present Condition 
of the Mathematical Theories of Electricity, Magnetism, and 
Heat Now I venture to think that this form of the activity oi 
the Association might with great advantage be revived and 
systematised. I would suggest, as a plan that seems to me 
worth consideration by the Committee of this Section, the ap- 
pointment of committees charged to report to the Section 
periodically on the advances made in each of the chief depart- 
ments of science of which we here take cognizance. For 
example, to confine myself specially to physics, we might have a 
committee on Optics, a committee on Acoustics, one on Heat, 
one on Electricity, and so on. It would not be in accordance 
with the usages of the Association to nominate these as standing 
committees, but they might be made virtually such by an nual re- 
appointment. I would suggest that they should not report 
annually, but at intervals of perhaps five or six years, the times 
being so arranged that different committees should report in 
different years, the report in each case being a systematic account 
of all the work of any importance done on the subject and with- 
in the period to which it related . In order not to make the 
work too heavy, it would probably be needful to make each 
committee comparatively numerous, so that individual members 
might each undertake to report upon some limited part of the 
general subject Some one member of each committee would also 
require to act as editor ; his function would be not merely to put 
together the detached fragments sent in by his colleagues, but to 
distribute to them the materials on which they would have to 
repmt For this purpose it would be needful that copies of all 
the important scientific periodicals relating to Physics should be 
•applied to die committee ; but besides providing these and 
printing the reports, I do not see that the Association need be 
I** Jf ******* 5 end if it were thought well to sell the 
Reports independently of the yearly volumes of the Associa- 


tbn, pro bably a good part even of this expense might be 
recovered. 

The mutual relations subsisting between die two great groups 
of sciences, which we discuss in this Section under the names 
Mathematics and Physics, offer so many deeply interesting points 
for consideration that, at the risk of reminding you how 
admirably and with what fulness of knowledge the same subject 
bss been treated by more than one of my predecessors in this 
Chair, I venture to ask your attention once more to a few remarks 
on this topic. 

The intimate connection between Mathematics and Physics 
arises out of the fact that all scientific knowledge of physical 
phenomena is based upon measurem**fu-~th$x is to say, upon 
the discovery of relations of number, quantity and position, 
of the same kind as those which form the subject matter of 
mathematics. It is true that in studying physics we have to learn 
much about the quality of phenomena and of the conditions 
under which they occur, as well as about their purely quantitative 
relations ; but even in the qualitative study of physical pheno- 
mena we find it impossible to determine what is really charac- 
teristic and to distinguish the essential from the accidental, 
except by the aid of measurements. In fact if we take the moat 
elementary treatise upon any branch of physics that we can 
meet with, a book it may be which aims at giving a purely 
descriptive account of phenomena, we find, when we examine it, 
that numberless careful measurements have been required to 
establish the truth of the merely qualitative statements which it 
I contains. To take a simple and well-known example, the old 
question whether the ascent of water in a pump was due to the 
pressure of the atmosphere, or to Nature’s horror of a vacuum, 
was not conclusively settled by Torricelli** discovery that mercury 
would not rise beyond a certain height in a glass rube, even to 
prevent a vacuum being formed at the top of it, for the same 
thing was already known about the water in a pump. But, when 
he measured the height of the mercury-column in his tube and 
found that if he multiplied it by the specific gravity of mercury, 
the product wu equal to thirty-two feet, the height to which, 
as Galileo said (probaby between jest and earnest) nature’s 
abhorrence of a vacuum in a pump extended, it was clear that 
the ascent both of water and of mercury depended upon the 
particular depth of each liquid that was needed to produce 
some definite pressure ; and when Pascal had persuaded his 
brother-in-law to cany a T orrtcelli’s tube to the top of the l*uy de 
Dome, and he had measured the height of the mercury-column 
at the top of the mountain as well as at the foot, the proof was 
completed that the pressure which determined the height of 
both the water and the mercury was the pressure of the 
atmosphere. 

Again, let us examine a still more familiar phenomenon, the 
falling of heavy bodies to the ground. So long as we 
consider this merely under its general, or, as we may call them, 
its qualitative aspects, we might reasonably infer Unit it is the 
result of some inherent tendency of bodies ; and, so far from 
its seeming to be true, as stated in Newton’s “ First l*aw of 
Motion,” that bodies have no power to alter their condition of 
rest or of motion, we might infer that however indifferent they 
may be as to horizontal motion, they have a distinct tendency 
to move downwards whenever they can, and a distinct disincli- 
tkra to move upwards. But when we measure the direction in 
which bodies tend to fall and the amount of the tendency in 
different places, and find that these vary in the way that they 
are known to do with geographical position and distance from 
the sea level, we are obliged to conclude that there is no Inherent 
tendency to motion at all, but that falling is the result of some 
mutual action exerted between the earth and the falling body. 
For if we suppose falling to be due to any internal c ause, we 
must imagine something much more complicated than a mere 
tendency to motion in one direction, else, how could a stone that 
has always fallen in one direction in England, fall in almost exactly 
the opposite direction as soon as it is taken to New Zealand? 

These two simple examples illustrate a principle that we meet 
with throughout Physics: namely that, in the investigation Of the 
causes of physical phenomena, or in other words, of the connec- 
tion between these phenomena and the conditions under which 
they occur, the really decisive guidance is afforded by the study 
of their measurable aspects. 

The consequence is that from the very outset of his investi- 
gations the physicist has to rely constantly on the aid of the 
mathematician, for even in rite simplest cases, the direct results 
oi his measuring operations are entirely without meaning until 
they have been submitted to more or less of m e t h e m ari oa l 
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discussion. And when in this w ay tome interpretation of the 
experimental results has been arrived at, and it has been proved 
that two or more physical quantities stand in a definite relation 
to each other, the mathematician is very often able to infer, 
from the existence of this relation, that the quantities in question 
also fulfil some other relation, that was previously unsus- 
pected. Thus when Coulomb, combining the functions of 
experimentalist and mathematician, had discovered the law of 
the force exerted between two particles of electricity, it became 
a purely mathematical problem, not requiring any further experi- 
ment, to ascertain how electricity is distributed upon a charged 
conductor, and this problem has been solved by mathematicians 
in several cases. 

It thus happens that a very large part of our knowledge of 
physics is due in the first instance to the mathematical discussion 
of previous results, and is experimental only in the second, or 
perhaps still more remote degree. 

Another way in which the mathematician co-operates in the 
discovery of physical troths is almost exactly the converse of 
that last-mentioned. In very many cases the most obvious and 
direct experimental method of investigating a given problem 
is extremely difficult, or for some reason or other untrustworthy. 
In such cases the mathematician can often point out some 
other problem more accessible to experimental treatment, the 
solution of which involves the solution of the former one. 
For example, if we try to deduce from direct experiments the 
law according to which one pole of a magnet attracts or repels 
a pole of another magnet, the observed action is so much 
complicated with the effects of the mutual induction of the 
magnets and of the forces due to the second pole of each 
magnet, that it is next to impossible to obtain results of any 
great accuracy. Gauss, however, showed how the law which 
applied in the case mentioned can be deduced from the deflec- 
tions undergone by a small suspended magnetic needle when 
it is acted upon by a small fixed magnet placed successively in two 
determinate positions relatively to the needle ; and being an 
experimentalist os well as a mathematician, he showed likewise 
how these deflections can be measured very easily and with 
great precision. 

It thus appears not only that mathematical investigations 
have aided at every step whereby the present stage in the 
development of a knowledge of physics have been reached, 
but that mathematics has continually entered more and more 
into the very substance of physics, or, as a physiologist might 
say, has been assimilated by it to a greater and greater extent. 

Another way of convincing ourselves how largely this process 
has gone on would be to try to conceive the effect of some intellec- 
tual catastrophe, supposing such a thing possible, whereby all 
knowledge of mathematics should be swept away from men’s 
minds. Would it not be that the departure of mathematics 
would be the destruction of physics ? Objective physical pheno- 
mena would, indeed, remain as they are now, but physical 
science would cease to exist. We should no doubt see the same 
colours on looking into a spectroscope or polariscope, vibrating 
strings Would produce the same sounds, electrical machines 
would give spam, and galvanometer needles would be deflected ; 
but all these things would have lost their meaning ; they would 
be but as the dry bones — the disjecta membra — of what is now 
a living and growing science. To follow this conception further, 
and to try to image to ourselves in some detail what would be 
the kind of knowledge of physics which would remain possible, 
supposing all mathematical ideas to be blotted out, would be 
extremely interesting, but it would lead us directly into a dim 
and entangled region where the subjective seems to be always 
passing itself off for the objective, and where I at least could 
not attempt to lead the way, gladly as I would follow any one 
who could show where a firm footing is to be found. But 
without venturing to do more than look from a safe distance 
over this pusading ground, we may see clearly enough that 
mathematics is the connective tissue of physics, binding what 
would else be merely a list of detached observations into an 
organised body of science. 

In my opinion, however, it would be a very serious miscon- 
ception to suppose that on this account an elaborate apparatus 
of technical mathematics is in general needful for the proper 
presentstioa of physical truths. The ladders and ropes of 
formal* are no doubt often essential during the building up of a 
nearly -discovered physical principle* but the more thoroughly the 
bsiMitg is finished, the mote completely will these signs that it 
Is stUlxn progress be cleared away, and easy ascents be 
provided to all parts of the edifice. In an address delivered 


from the Chair of this Section four years ago, Prof. Henry 
Smith quoted the saying of an old French geometer, u that a 
mathematical theory was never to be considered complete rill 
you had made it 90 clear that you could explain it to the first 
man you met in the street* 1 Very likely Prof. Smith was right 
to call this “ a brilliant exaggeration,” at any rate I know of no 
reason for disputing his opinion, but I believe the exaggeration 
would really be very small if the dictum were applied to the 
theories of physics instead of to those of pure mathematics. 
When a physical principle or theory is grasped with thorough 
clearness, I believe it is possible to explain it to the man in 
the street ; only he must not be hurrying to catch a train ; and 
it would, I think, be difficult to find a more wholesome maxim to 
be kept in mind by those of us whose business it is to teach physics, 
than that we should never think we understand a principle till we 
can explain it to the man in the street I do not say that our modes 
of exposition should always be adapted to him, for as a rule, he 
forms but a small part of our audience, but even when the 
conditions are such that a teacher is free to avail himself to the 
fullest extent of mathematical methods, I believe he would find 
his mathematical discussions gain marvellously in freshness and 
vigour if he had once made up his mind how he would treat his 
subject supposing all use of mathematical technicalities denied 
him. 

So far, in considering the mutual relations of mathematics 
and physics, I have placed myself, as it was natural for me to 
do, at a physical point of view, and, starting from the fact that 
the existence and progress of the latter science are essentially 
dependent upon help derived from the former, I have tried to 
point out some of the ways in which this help is rendered. If 
we turn now to inquire in what light the relations between the 
two sciences appear from the side of mathematics, we find that 
mathematicians are not slow to admit the advantages which their 
science derives from contact with physics. It was a saying of 
Fourier that “a more attentive study of nature is the most 
fruitful source of mathematical discoveries and Prof. Henry 
Smith, in the Address I have already referred to, says that 
“ probably by far the greater part of the accession) to our mathe- 
matical knowledge have been obtained by the efforts of mathe- 
maticians to solve the problems set to them by experiment.” 
We may perhaps regard such expressions as equivalent to the 
statement that the law of inertia is not without application even 
to the mind of the mathematician, and that it, too, continues to 
move in a straight line “ except in so far as it may be compelled 
by impressed forces ” to change its direction ; or, to put the 
matter a little differently, may we not look upon the fact as 
illustrating what is probably a general principle of mental action, 
namely, that the human mind has no more power to create an 
idea than the hand has to create matter or energy — our seemingly 
most original conceptions being in reality due to suggestions 
from without ? But however tins may be, the fact remains that 
the origin of many most important mathematical theorems, and 
even entire departments of mathematics, can be distinctly traced 
to the attempt to express mathematically the observed relations 
among physical magnitudes. By way of illustration of this 
statement, it may suffice to refer to the well-known cases of the 
theory of Auctions, to Fourier's theorem and the doctrine of har- 
monic analysis, to spherical harmonics, and to the theory, of the 
potential. 

The way in which physics reacts, so as to promote the advance- 
ment of a knowledge of mathematics, finds in many respects a 
close parallel in the influence exerted by the practical industrial 
arts on the progress of physics. This influence shows itself very 
distinctly, first, in the new conceptions and new points of view 
which practical pursuits supply to scientific physics, and, secondly, 
in the new subjects and opportunities which they offer for physical 
investigation. 

A very remarkable and important example of the former kind 
of influence is afforded by the idea of Work and the correlative 
one of Energy. These ideas, which have been found to have a 
most for- reaching significance, and have exerted a transforming 
effect upon every branch of physics, owe their recognition, not 
to the spontaneous growth of science, but to their having been 
forced on the attention of physicists by the cultivators of prac- 
tical mechanics.* Very much the same thing may also be said of 
the modern conception of the nature of heat, and of the relation 
between thermal phenomena and those of other branches of 
physics. The notion of heat as a measurable magnitude, of 
which definite quantities could be given to or taken away from 

* on thU point, Dttbriot, “ Kritische Geschkhte der oUgentehiett 
prladpU der MccWk ” (Baffin, 1873 ). PP« 4*3~48& 
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bodies, was fully established [by the researches of Black and 
Wilke on latest and spec&c fed. This was at the time when 
the idea of chemical composition was Just taking its modem 
shape through the recognition of aeriform bodies as possible 
constituents of solids asm liquids, and it was natural that the 
new knowledge with regard to heat should be embodied in the 
conception of a matter of heat, or caloric, capable of entering 
Into or separating from combination like fixed air or dephlo* 
giitifi ted air. And in fact this conception not only took the 
place of philosophical speculations upon the nature of heat such 
at those of BaCon and Locke, but it withstood the experimental 
onslaughts of Rumford and Davy, as well as the penetrating 
•dentine criticism of Thomas Young. It is to the steam-engine, 
atfd to the attempt to find out the connection obviously existing 
between the amount of heat supplied and the work done by the 
engine, that we must trace the downfall of the idea of the 
materiality of heat and the origin of our modem views. 1 

Probably it would be impossible to find a more remarkable 
instance of what I referred to just now as the second way in 
which practice may react upon science so as to promote its 
advancement, than is presented to us in the case of electric 
telegraphy. This is an example of an industrial undertaking 
which is the direct offspring of scientific research, and could nor 
have co-existed in its actual state of development with a less 
advanced condition of electrical science ; but if it were possible 
to establish any common measure for such things, it may be 
doubted whether it would not be found that telegraphy has 
repaid to science benefits equal to those it has received. For 
instance, the discovery of earth-currents was a direct result of 
the large scale of the instrumental arrangements which are 
needed for telegraphic purposes, and is one which would pro- 
bably have long remained unmade in the absence of some 
inducement to make experiments on a scale greater than that 
indicated by the visible wants of scientific inquiry. The same 
is true of the discovery of the influence of electro-static induction 
upon the transmission of electric currents through metallic con- 
ductors, and of the consequent additions to our knowledge of the 
specific inductive capacity of insulators and of the whole subject of 
electrostatic capacity. But by far the most important of the 
benefits conferred by electric telegraphy upon electrical 
science have resulted from the necessity under which the 
practical electrician found himself, of not only being able to 
produce certain results, but of producing them under definitely 
ascertained conditions as to the expenditure of time and material. 
When it was perceived that slight variations in the electrical con- 
ductivity, insulating power, or specific inductive capacity of certain 
materials might affect the pecuniary return upon investments 
reckoned in millions of pounds sterling, measuring instruments 
were devised which fir surpassed in delicacy and accuracy those 
that had been previously made for purely scientific purposes, or 
the cost of which exceeded the means usually at the disposal of 
scientific investigators. The multiplication and wide diffusion 
Of such instruments has led to the rapid accumulation of numerical 
data of great scientific importance, and has hugely contributed to 
the spread of accurate conceptions as to die quantitative laws of 
electrical phenomena. But the further necessity experienced by 
practical electricians, that, besides being able to make accurate 
measurements, they should be able mutually to communicate 
and to understand each other’s results, has probably done more 
than anything else to hasten the introduction for scientific 
purposes of so-called “ absolute” measurements, instead of mere 
comparisons Of each quantity to be estimated with a standard 
magnitude Of its own kind. The use of absolute measures 
constitutes one of the most characteristic differences between the 
physics of today and that of the time when the British Associa- 
tion was instituted, and it may be even said to He at the base of 
the doctrine of rim Conservation of Energy, which implies the 
principle that every kind of energy can be reduced to the same 
denomi nation. 

Perhaps, after speaking as I have done of the necessity for the 
co-operation of mathematics in rim advancement of physics, it is 
not inappropriate that 1 should, in conclusion, refer to the 
possibility that, by a too implicit reliance upon mathematical 
guidance, the physicist may be led away from the discovery of 
fresh truth, or even into actual error. Mathematics is seen to 
be so indispensable and usually so powerful an aid in physical 
investigation, that there is a danger of forgetting that mere are 
after all limitii to its power. Partly fee want of sufficient 
knowledge of the physical data en which mathematical discussion 
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must be based, and partly from the imperfection of mathematical 
methods themaehres, it happens that it is not possible to give a 
thoroughly complete mathematical account of even the simplest 
physical phenomenon. In all real esses, although some one 
effect may oftenpredomiaate so gTeatly as aloud to attract 
attention on a cursory view, the actual complexity is so great that 
it is only by deliberately leaving out of consideration what we 
believe to be the accidental accompaniments of a phenomenon) 
and confining our attention to what seems to be its essential and 
characteristic part that it is possible to make It the subject of 
mathematical calculation. The consequence is that the problems 
treated of in mathematical physics ate not the problems pre- 
sented by nature, but are problems suggested by these, and 
derived from them by a process of ideal simplification. There is, 
therefore, always a possibility that, in this simplifying process, 
some apparently trivial but really important feature of the actual 
phenomenon, to which the ideal one is meant to correspond, 
may have been overlooked. When this is the case, the fact will 
reveal itself sooner or later by the occurrence of discrepancies 
between the results of mathematical theory and those of experi- 
mental investigation. Such discrepancies are the finger-posts, 
pointing to new discoveries ; but the experimenter who forgets 
the inevitable limitation of the authority of theoretical conclu- 
sions, arising from the conditions I have alluded to, is apt to 
disregard them, and, perhaps conscious of laziness and want of 
care in his method of working, or sometimes from a want of 
proper self-confidence, he attributes all anomalous results to “the 
unavoidable errors of observation.” 

Two classes of experimenters are safe from falling into this 
danger. There are first, those who, the first time they observe 
anything that is not provided for in their text-books, conclude 
that the law of gravitation ought to be reconsidered. Secondly, 
there are those who, with scrupulous care, take account of all 
the conditions which are known to be able to affect the pheno- 
menon they are investigating, and are thus able to say, with 
well-founded confidence, when they meet with some unforeseen 
result, that it must indicate the operation of some unrecognised 
cause. 

A brilliant example of this latter mode of working and of the 
discoveries to which it may lead has recently been afforded to us 
by the researches of Mr. Crookes, some of whose results, as 
embodied in the now well-known instrument which he has called 
the radiomter, have attracted much attention. It has appeared 
to me however, that the surprising nature of these results has to 
some extent called off attention firom the remarkable character of 
the scientific investigation which led to them, and it was at one 
time my intention to take advantage of the present opportunity 
for the purpose of trying, on the one hand, to render to Mr. 
Crookes the credit which I think his researches deserve, and, on 
the other hand, to 'give a connected account of the farther 
investigations, both experimental and theoretical, to which these 
researches have given rise. There seemed to be the more reason 
for endeavouring to carry out the former part of my intention, 
inasmuch as an eminent and accomplished scientific man had 
published, within the last few months, an account of the dis- 
covery of the radiometer, the unmistakable tendency of which 
was, either intentionally or unintentionally, to depredate Mr. 
Crookes’s merits, and to make it appear that he had put a wrong 
interpretation upon his own results. 1 found, however, that the 
time at my disposal would not enable me to make myself suffi- 
ciently master of the whole subject to treat it in the way that I 
wished, ami I have therefore been obliged to content myself with 
merely making this allusion to it as an illustration of the more 
general considerations to which I have ventured to ask your 
attention. 


SECTION B. 

CHEMICAL SCIENCE. 

Opening Address py the President, Prop; Aiel, F,R,S* 
The subject which my predecessor in the honourable position 
of President of this Section, made the chief topic of his in- 
teresting and instructive address, affords excellent Illustrations of 
the operation of purely scientific research in creating and de- 
veloping important branches of industry- Mr. Perkin, whose 
name has from the very commencement of the history of coal- 
tar colours been identified with their discovery and their scientific 
and technical history, referred to Severn series of resea r che s 
each one of which formed a Hak in a chain of discoveries hi 
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organic chemistry of the highest value, as establishing, illus- 
trating, or extending important chemical theories, but, at the 
time, and for long afterwards, of value purely from a scientific 
point of view. These researches, undertaken and pursued by 
ardent and philosophical investigators under more or less 
formidable difficulties, and solely in the interests of science, 
resulted in the discovery of certain organic bodies which were 
produced originally only on a very small scale and at great cost, 
but which, after the lapse of years, have been readily manu- 
factured from abundant sources, and have constituted important 
elements in the development of the industry of artificial colouring 
matters. In fact, this industry, which owes its origin to the 
discovery of mauve by Mr. Perkin about twenty years ago, 
and which is second to no branch of chemical industry in regard 
to the rapidity of its development, and its influence upon other 
important branches of manufacture, affords more copious illus- 
trations than any other of the immediate influence of pure 
science upon industrial progress. It therefore affords a topic 
which the chemist may well be excused for continually recurring 
to, with an interest bordering on enthusiasm, when illustrating 
the material advantages which accrue to communities from the 
promotion of scientific training and the encouragement of 
chemical research. 

The iron and steel industry presents a great contrast to that of 
the artificial colours in regard to the extent of influence which 
the labours of purely scientific investigators have exerted upon 
its development The efforts of scientific men to unravel such 
problems as, for instance, the true chemical constitution of steel, 
or the precise differences between the various combinations 
known as cast iron, and the conditions which determine their 
individual production or conversion from one to another, have 
hitherto been attended by results not at all proportionate to the 
patient experimental investigation of which from time to time 
they have been mode the subject Thus, the protracted experi- 
ments and discussion carried on by Fremy and Caron some years 
back, with reference to the dependence of the characteristics of 
steel upon the existence in it of nitrogen, cannot be said to have 
led to results of a more conclusive or even definite nature, re- 
garding the conditions which regulate the production, com- 
position, and properties of steel, than those arrived at by previous 
distinguished experimenter! ; — and the same must be said, with 
respect to cast iron, of such experiments as those carried on for 
several years by Matthiessen (in which I also took some part) 
under the auspices of the Association, with the view to eliminate 
many existing points of doubt regarding the chemical constitution 
of cast iron, by preparing chemically pure iron, and studying 
its combination with carbon and other elements occurring in 
cast iron. 

The prosecution of purely scientific investigation may, there- 
fore, of itself fail to bear direct fruit in regard to the development 
of new metallurgic achievements, or even to the elucidation of 
the comparatively complicated and numerous reactions which 
occur in furnaces, either simultaneously or in rapid and difficultly 
controllable succession, between materials composed of a variety 
of constituents in variable proportions. There can, however, be 
no question regarding the important benefits which have accrued 
from the application of chemical knowledge to the study and the 
perfection of furnace-operations by those who happily combine 
that knowledge with practical experience, and with the power of 
putting to the test of actual practice, the results of reasoning 
upon an intelligent observation of the phenomena exhibited in 
such operations, and upon the data which chemical analysis has 
furnished* In the hands of such men, the scientific results 
arrived at by Kars ten, Berthius, Bunsen, Scheerer, Percy, and 
other eminent investigators, acquire new value, 4nd by them the 
fruits of the labours of the patient toiler at analytical processes 
meets with that appreciation which their solid and permanently 
valuable work does not always command at the hands of their 
numerous brother-workers in chemical science, who follow the 
far more attractive paths of organic research. 

Naturally, the bnUiaut results achieved from time to time by 
investigators in organic chemistry, the rapidity with which, by 
those results, theories are established cur extended, types founded, 
their offspring multiplied, and their connection with other 
families traced and developed, impart to organic research a Charm 
peculiarly its own. This, and the general ease with which new 
results sue obtained by the pursuit of methods of research com* 
P>atMy in their nature and few in kind# have for many 
years not duly secured to organic chemistry an overwhelming 
majority of worker they also appear to have hid a tendency 
to bad the younger labourers in the field of organic research to 


under-estimate the value and importance, in reference to the ad- 
vancement of science, of the labours of the plodding investigator 
of analysis* Vet no higher example can be furnished of the 
patient pursuit of scientific work purely for its own sake than 
that of the deviser or improver of analytical processes, who, 
undeterred by failure upon failure, Indefatigably pursues his 
laborious work, probing to its foundation each possible source of 
error, carefully comparing the results he obtains with those fur- 
nished by other methods of analysis, and patiently accumulating 
experimental data, till they suffice fully to establish the value and 
trustworthiness of the process which he then publishes for the 
benefit of his fellow-workers in science. Truly, the results of 
such labours do not stand in unfavourable contrast, from whatever 
light they may be viewed, to those of the investigator of organic 
chemistry. It is not to be denied that the labourer at organic 
research may, so far as the analytical work which should fall to 
his share in the course of his investigations is concerned, be 
tempted to reduce this, the least attractive portion of his work, 
to within the smallest possible limits ; and having, for example, 
by a boiling point determination, or a single analytical operation 
of the simplest kind, such as the examination of a platinum-salt, 
obtained a numerical result approximative to that which his 
theory demands, may hasten on to the further development of 
bis airy structure, possibly not without risk to its stability. 
Unquestionably there are instances of frequent occurrence, in 
the pursuit of a particular line of organic research, in which more 
is not required than the identification of a particular product by 
some such simple means as above indicated. It is certain more- 
over that the labours of the organic investigator also not unfre- 
quently afford bright examples of indomitable perseverance under 
formidable difficulties, and this alone should constitute a strong 
bond of union between the worker in organic research and hi* 
brother worker in analytical chemistry, if one did not already 
exist in the active interest which each, if a true lover of science, 
must take in the work of the other. 

It has been remarked by one of the most distinguished investi- 
gators and, at the same time, one of the most brilliant lecturers 
and successful teachers of our time, that the contrivance of a new 
and good lecture-experiment may rank In importance with the 
preparation of a new organic compound ; and it may certainly 
be said with equal truth that the elaboration of a new and good 
method of analysis may rank in importance with a good research 
in organic chemistry, in reference both to the part it plays in the 
advancement of science, and to its influence upon industrial 
progress. 

An excellent illustration of this is afforded by reference to the 
Proceedings of the British Association when it met in this town 
thirty-six years ago. In a letter to Dr. Playfair, Liebig, who 
took a very active part in the proceedings of the Association in 
the earlier years ol its existence, reports that Doctors Will and 
Varrentrapp have devised an excellent method for determining 
the amount of nitrogen in organic bodies, u very exact and easily 
performed.” He then described in a few lines the process so 
well known to chemists, which not only has been, and continues 
to be, invaluable to those engaged in organic research, but 
which, as may be testified by such researches as those of Lnwes 
and Gilbert, has borne a most important and indispensable part 
in the advancement of agricultural chemistry. It is, I believe, 
but an expression of the unanimous conviction of chemists to say 
that the achievements in analytical chemistry of such men as 
Berzelius, Heinrich, Rose, and Fresenius, take equal rank with 
the brilliant researches and theoretical expositions of such 
chemists as Liebig, Laurent, Gerhardt, and Berthelot ; and that 
of all the important contributions to the development of organic 
chemistry which we owe to Liebig, there is none which has 
exerted so great an influence on the progress of this branch of 
chemical science as his beautifully simple method of organic 
elementary analysis. 

Reverting to the industry of iron and steel, which, in regard 
to some of the most important branches, cannot fail to be a sub- 
ject of special interest in Plymouth and Devonport, it is not 
difficult to demonstrate that the labours of the analytical chemist 
have exercised, and continue to exert, an important influence on 
the very considerable advance which has in recent years , been 
made, and still proceeds towards securing complete control over 
the quality and character of the products obtained. The epoch 
is well within the recollection of chemists of my generation, when 
the British iron-master first awoke to the bimdits which migiit 
accrue to him from an application of the labours oi the analytical 
chemist in connection with iron- s m elting . 

When the last great stride was made in the manufacture of 
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cast-iron by the introduction of the hot blast, the iron-smelter 
was naturally led to seek profit* to the Meet extent, with respect 
both to the great increase in the rate of production of pig-iron 
attainable thereby and to the economy achievable in regard to 
the proportions and characters of the materials employed in the 
production of pig-iron. But after a time the great falling- off in 
the quality of a large proportion of the products of the blast- 
furnace, and the difficulties experienced in the production of 
malleable iron of even very moderate quality, aided by the great 
impetus to competition in respect of quality, given by the first 
International Exhibition in 1551, directed the attention of our 
more enlightened iron-masters to the likelihood of their deriving 
important aid from chemical science, and more especially from 
the investigations of the analytical chemist. 

Among the earliest to realise the importance of trustworthy 
and detailed information regarding the composition of the iron 
ores of the country was Mr, S. H. Blackwell, who, in presenting 
to the Royal School of Mines a very extensive and interesting 
series of British ores which he had collected with great labour 
and expense for exhibition in 1851, placed at the disposal of Dr. 
Percy the requisite funds for engaging the services of competent 
analysts (Messrs. J. Spilier and A, H, Dick) who, under his 
direction and with subsequent pecuniary aid from himself and 
from Government funds, carried out a very careful and complete 
examination of this series, the results of which have been of 
great value, for purposes of reference, to those actively interested 
m the iron industry. It was, however, the first connection of 
Messrs. Nicholson and D. S. Price and of Mr. E. Rllev with 
two of the most important iron works of this country, about a 
quarter of a century ago {iu, at the time when the above investi- 
gation was commenced), that marked, I believe, the commence- 
ment of systematic endeavours to apply the results of analytical 
research to the improvement and regulation of the quality of the 
products of our iron works. 

It is, perhaps, but natural that the primary object sought by 
applications of the knowledge of the analytical chemist should 
have been to eliminate or reduce the existing elements of uncer- 
tainty in obtaining the most abundant yield of pig-iron capable 
of conversion into rail way -bar sufficiently good to meet the 
minimum standard of quality, and to reduce still further the cost 
of production of such bar-iron by utilising materials concerning 
the composition of which (richness in iron, &c.) the iron- 
smelter was completely in the dark. The information accumu- 
lated by the analyst respecting the composition of the ores, fuel 
and duxes available at the works, and the composition of the 
pig-iron and slags or cinders, produced under varied conditions, 
in regard to materials employed, and to the proportion of ore, 
fuel* and flux used in the blast furnace, could nor, however, exist 
long without exerting a marked beneficial influence upon the 
quality of iron produced, and generally upon the iron industry of 
the country. 

Percy’s invaluable work of reference on Metallurgy furnishes 
abundant evidence of the scientifically interesting, as well as 
practically useful, nature of the results obtained at that time by 
the chemists above named, and others, working under Dr. Percy, 
with respect both to the elaboration of important analytical pro- 
cesses (in which direction Mr. Riley has continued to the present 
day to do valuable work) and to the elucidation of the reactions 
occurring in the processes of reduction and refining of the 
metal* It is needless to dwell upon the fact that the aid of the 
analyst has now long since become absolutely indispensable to 
the iron and steel m a n u f acturer 3 but I may, perhaps, be allowed 
briefly to refer to one or two recent illustrations of the indispens- 
able part which analytical research has played, and continues to 
play* in the extension of our knowledge of the chemical reactions 
involved in the production of cast and wrought iron and of steel, 
and of the influences which the chief associates of iron in its 
mercantile forms exert upon its physical characters. 

Among the many valuable communications made to that most 
important body* the Iron and Steel Institute of Great Britain, 
by men who combine great practical knowledge and experi- 
ence in iron and steel manufacture with high attainments in 
mechanical science and such knowledge of ch e m i ca l science as 
insures a full appreciation of its value at their hands* one of tee 
most interesting and suggestive to the chemist is teat on the 
separation of carbon* sulphur, silicon, and phosphorus in the 
waning and puddling furnace and in tee Bessemer Converter* 
contributed to the Transactions of tee Institute’s recent meeting* 
Mr. JLowteian Bell, whose valuable inve st ! g at kg s in connec- 
tion with the mm industry me as intereadftjg to tee chemist as 
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they are useful to the manufacturer. Mr. Belt has brought 
together the results of an extensive series of practical experi- 
ments on the treatment of different kinds of pig-iron of known 
composition, in the finery, the puddling-furnace, and the Bes- 
seiner Converter, and, by comparing the results of analytical 
investigation of tee products of those experimental operations 
with each other and with those of the materials operated upon, 
he has obtained valuable confirmation of the views already held 
by metallurgy chemists regarding the succession in which 
carbon, silicon, sulphur, ana phosphorus are attacked when 
pig-metal is submitted to the above purifying processes, and the 
extent to which those foreign associates of iron are abstracted or 
resist removal, by the more or less thorough application of those 
several modes of treatment. He has also thrown new light on 
the reasons why the most difficultly-available impurity, phos- 
phorus, obstinately resists all attempts to effect even a slight 
diminution in its amount by application of the Bessemer treat- 
ment The earnestness with which Mr. Bell wages war against 
this enemy of the iron-master in one of its most favourite haunts, 
the Cleveland District, not simply with the old British pluck* 
which acknowledges not defeat, but systematically, on scientific 
principles, calling to his aid all the resources which the con- 
tinual advances in applied mechanical and chemical research 
place within his reach, cannot fail to contribute importantly, if 
it does not of itself directly lead, to the complete subjection of 
this most un tractable of tee associates to which iron becomes 
linked in the blast-furnace. «. Indications have lately not been 
wanting that the existence of phosphorus in very notable pro- 
portion in iron may not of necessity be inimical to its conversion 
into steel of good quality, and it may be that this element, 
which is now turned to useful account to impart particular 
characteristics to the alloys of copper and tin, is even destined 
to play a distinctly useful part in connection with the production 
of steel possessed of particular characters valuable for some 
special purpose. 

In the great development which steel manufacture has received 
within the last few years, one most prominent feature has been 
the production, with precision, upon a large scale, of steel of 
desired characteristics, in regard to hardness, &c., by first adding 
to fluid cast-iron of known composition the requisite proportion 
of a rich iron ore (with or without the addition of scrap iron) .to 
affect a reduction of the carbon to the desired amount, concurrent 
with a refining of the metal by the oxidising action of the ore, 
and then giving to the resulting steel the desired special qualities 
by the addition of suitable proportions of iron compound of known 
composition, rich in manganese and carbon (Sniegeletsen and 
the similar product called ferro- manganese). The germ of this 
system of producing steel varieties of predetermined character- 
istics exists in crucible processes like that of Uchatius, which have 
been in more or less extensive use for many years past, but it is 
to such invaluable arrangements as are most prominently repre- 
sented by the Siemens-Martin Furnace— wherein several tons of 
metal may be fused and maintained at a very high temperature 
with a little liability to change from causes not under control, as 
if the operation were conducted in a crucible — that we art 
indebted for the veiy great expansion which the direct application 
of the analytical chemist’s labours to the development of tee 
steel industry is now receiving. 

The production of steel upon tee open hearth, to tee elaboration 
of which Dr. C. 1 C Siemens has solargely contributed since he first 
established the process at Llandorc in 1868, has in fact, become 
assimilated in simplicity of character and precision of results to a 
laboratory operation, and may be justly regarded as a triumph of 
the successful application of chemical principles and of the power 
of guidance ana control afforded by utilising analytical research, 
to the attainment of prescribed results upon a stupendous scale, 
with an accuracy approaching that which the experienced chemical 
operator secures in the laboratory upon a small scale, under 
conditions which he can completely control. The production of 
steel by a large number of small separate operations in pots has 
now become supplanted with great advantage by tee Siemens- 
Martin system of working at some of our largest establishments 
at Sheffield ; this system has also secured a footing at highly 
renowned Continental works, which are formidable competitor* 
with us in the manufacture of steel, such te those of Essen* 
Creusot, and Terrenoire. It it spedaUy interesting to notice that* 
in the hands of those who* on tee Continent at least equally with 
ourselves, have learned to combine tee results of practical expe- 
rience with the teachings Of chemi c al science, the facilities now 
existing for dealing in a single receptacle with large masses Of 
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fluid steel have greatly facilitated tbe application of chemical 
means to the production of masses of considerable size, 
thereby reducing, if not altogether dispensing with the necessity 
for submitting Urge steel castings to costly mechanical opera- 
tions with the object of closing up cavities caused by the escape 
of occluded gas as the liquid metal cools. The success in this 
direction which appears to have attended the addition of silicon, 
in combination with iron and manganese, to the steel before 
costing in preventing the formation of so-called Mow- holes, and 
in contributing at the same time to the production of the 
particular character of steel required, bids fair to be of special 
importance in connection with the application of steel to the 
production of projectiles for use against armour-plates, as 
affording ready and comparatively very economical means of 
ensuring the production of perfectly sound castings, or which 
in compactness of structure will, it is asserted, compete success- 
fully with carefully forged castings, and even with the magnificent 
material which Whitworth produces by submitting the fluid 
metal to powerful pressure. 

The part which silicon plays by its comparatively high suscep- 
tibility to oxidation, in promoting the production of sound steel 
castings is readily intelligible, but the functions of the manganese 
compounds which are an indispensable adjunct to the Bessemer 
process, and the application of which has become an integral 
part of steel manufacture, are still far from being thoroughly 
understood, and there is ample scope for chemical research, in 
co-operation with practical experiment, in the further study of 
the influence not only of manganese in the production, and upon 
the properties of steel, but also of elements such as titanium, 
tungsten, and boron, and of chromium, which exists, associated 
in considerable quantities with iron, in a very abundant 
Tasmanian ore, to which prominent attention has lately been 
directed. The achievements of the mechanical engineer have so 
facilitated the handling and perfected the means of production 
and the mechanical treatment of malleable iron ana of steel, 
that the full advantage may now be reaped of any improvement 
of a chemical nature which may be effected in the production of 
those materials ; and it must be a source of pride to the chemist 
to observe with what success the teachings of his science are 
being applied by practical men of the present day in the con- 
struction of furnaces capable of withstanding the high tempe- 
ratures required for the production and working of iron and steel 
in large masses, and in combining the perfect consumption and 
consequent great economy of fuel with the attainment of those 
high temperatures and with a thorough control over the character 
of the gaseous agents to which the fluid metal is exposed in the 
furnace. I need not quote the names of those men who have 
already rendered themselves prominent by their services in this 
particular direction, but may refer in special illustration of the 
results achieved by purely practical men to the success in apply- 
ing very simple furnace-arrangements to the attainment of the 
above results which has recently attended the labours of Mr. 
William Price, a principal foreman in the Royal Gun Factories 
at Woolwich. 

A few experiments made in the early days of the application 
of armouring to ships and forts appeared to demonstrate on the 
one hand that steel was quite incapable of competing with mal- 
leable iron of even very moderate quality as a material for armour- 
plates, and, on the other hand, that the penetrative power of pro- 
jectiles made of chilled iron upon the Patliser system could not be 
surpassed or evenattained with any degreeof certainty, by projectiles 
of steel produced at comparatively very great cost But some 
recent results obtained on the Continent, and especially in the 
course of the important experiments instituted by the Italian 
Government at Spezzia, have afforded derisive indications that 
steel, the application of which to the construction of ordnance 
has since that time been very greatly extended, may now be 
looked to hopefully as capable of affording greater pro- 
tection against the enormous projectiles of the present day than 
can be secured by proportionately huge additions to the stu- 
pendous iron-armouring of the most modern ironclads, and also as 
applicable at a cost very moderate, when compared with that of 
ten years ago, to the production of projectiles of large dimensions 
superior in point of penetrative power and of uniformity in this 
respect to those of chilled iron, the difficulties in the production of 
which ore very greatly increased by the formidable increase which 
has lately been made m their size. Promising results have also qu it 
recently been obtained at Shoeburyness with a new system of 
applying steel in conjunction with malleable iron, by which a 
perfect union of the two materials at one of their surfaces, is 
effected by the aid of heat. 


The superiority of soft and very homogeneous steel over 
wrought iron of the beat quality in regard to lightness, combined 
with strength and toughness, axe leading to its very advantageous 
employment in the construction of a particular class of vessels 
for the navy ; and the perfect confidence which con be placed in 
the uniformity in structure and strength of steel of such character 
as is produced by the Whitworth system of manufacture has 
greatly facilitated the production of air-chambers of small 
weight, but capable of being quite safely charged with sufficient 
air, under a pressure of 1,000 pounds on the square inch, to 
carry the Whitehead torpedo through water to a distance of 
1,000 yards in little more than a minute and a half. 

Thus, the results of the recent development of steel- industry, 
to which the labours of the chemist have not unimportantly 
contributed, give promise of erecting a great influence upon the 
resources of nations for defence and attack* Although the 
necessity for the continual expansion of such resources cannot 
but be deeply deplored, there can be no doubt that the 
problems which it presents, and the special requirements to 
which it gives rise, must operate, and perhaps as importantly 
as the demands created by peaceful industries and commercuu 
enterprise, in encouraging the metallurgist, the chemist, and 
the engineer to continue their combined work in following up 
the successes, to the achievement of which the results of scien- 
tific research have greatly, though indirectly, contributed. 

If it were necessary to add to the illustrations which Mr. 
Perkin gave in his address last year of the practical fruits of 
research in organic chemistry, I might be tempted to dilate 
upon the important esults which have, especially during the last 
ten years, grown out of the discovery and study of the pro- 
ducts of the action of nitric acid upon cellulose and glycerine. 
During the six years which have elapsed since I had the honour 
of bringing before the members of the British Association the 
chief points of scientific interest and practical importance 
presented by the history of those remarkable bodies, their 
application to technical and war purposes has been greatly 
developed. Nitro-glycerine and gun-cotton may now be justly 
classed among the most interesting examples of the practical 
importance frequently attained by the results of chemical 
research, while the history of the successive steps by which 
their safe manipulation and efficient application have been 
developed affords more than one striking illustration of the 
achievements effected by combined physical and chemical re- 
search in the solution of problems of high scientific interest 
and practical importance, and in the vanquishment of difficulties 
so formidable as tor a time to appear fatal to the attainment of 
permanently practical success. 

It is to a careful study of the influence which the physical 
character of gundowder (its density, hardness, &c.) and its 
mechanical condition (#./., form and size of the masses and 
condition of their surfaces), exert upon the rapidity of its explo- 
sion under confinement, that we chiefly owe the very important 
advance which has been made of late years in controlling its 
explosive force ; in its applications as a propelling agent, and 
the consequent simple and effectual means whereby the violence 
of action of the enormous charges now used in siege and ship- 
guns is effectually reduced to within their limits of endurance 
without diminution of the total explosive force developed. But, 
concurrently with these important practical results, the applica- 
tion of combined chemical and physical research to a very 
extended and comprehensive investigation of the action of fired 
gunpowder has furnished results which possess considerable 
interest lrom a purely scientific point of view, as in many re- 
spects modifying, in others supplementing, the conclusions based 
upon earlier experiments and theoretical considerations with 
respect to the nature and proportions of the products formed, 
the heat developed by the explosion, the tension of the pro- 
ducts of combustion with the conditions which regulate it both 
when the explosion is brought about in a close vessel and when 
it occurs in the bore of a gun. The results of these physico- 
chemical researches have, moreover, already acquired practical 
importance in regard to the light they have thrown upon the 
influence exerted by variable conditions of a mechanical nature 
upon the action of and pressure developed by fired gunpowder in 
the bore of a gun, and in demonstrating that modifications in the 
composition of gunpowder, not unimportant from an economical 
point of view in dealing with the very large charges now em- 
ployed, may importantly contribute to render the storing of the 
maximum of work in the projectile, when propelled from a gun, 
compatible with a subjection of the gun to comparatively very 
moderate and uniform strains. 
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Other arresting illustrations of the intimate manner in which 
physical ami chemical research ere linked together, and of the 
important extent to which some of our most ilxustrions workers in 
chemistry haw contributed to demolish the semblance of a barrier 
which existed in past times between die two branches of science, are 
furnished and suggested by the recently published List of Grants 
of Money* which the Government has made to scientific men, on 
the recommendation of the Royal Society, from the fund which, 
for the first time last year, was added to the very modest sum 
previously accorded from national resources in support of re- 
search. The perusal of that list, representing as it does a most 
carefully considered selection by the highest representatives of 
science in the country, from a very large number of applications, 
affords important evidence, on the one hand, of the active pursuit 
of science in Great Britain, and, on the other, of the very wide 
range of subjects of interest and importance, the full investiga- 
tion of which demands the provision of adequate resources. That 
the necessity for such resources needs but to be thoroughly made 
known to ensure their provision, even from other than national 
sources, has been demonstrated by the success which, in a com- 
paratively brief space of time, has attended the efforts of the 
Chemical Society to establish, upon the foundation patriotically 
laid by one of its original members. Dr. Longstaff, a special 
fund, to be administered by the Society for the advancement of 
chemical science. An inspection of the list of contributors to 
this special fund in aid of chemical research which, in about two 
years, has reached the sum of four thousand pounds, and from 
the proceeds of which the first applications for grants have 
recently been met, is suggestive of two observations. One is, 
that the proportion and amount of contributions hitherto received 
are comparatively small from the source whence the greatest 
support of such a fund may naturally be looked for, namely, from 
those who most directly benefit by the results of chemical research. 
It is to be hoped that there are many prominent representatives 
of the chemical and metallurgic industries in this country who 
still intend to give practical effect to their natural desire to 
aid in the advancement of chemical science, and to the appre- 
ciation which they can hardly fail to entertain of the usefulness 
of this fund. On the other hand, it is a matter well meriting 
dal notice that a very prominent section of the contributors to 
fund is composed of some of the most ancient corporate 
bodies of the city of London. Most welcome evidence is thereby 
afforded of the readiness with which the City Companies are 
prepared to respond to appeals for the substantial support of 
measures well calculated to promote progress in science. This 
evidence, and the combined action which they are even now con- 
templating for promoting the application of scientific research to 
the advancement of industry and commerce, by establishing an 
institution for technical education upon a scale worthy to serve 
as a monument of the true usefulness of wealthy confederations, 
must be cordially hailed as very substantial proofs Unit these 
representatives of our national wealth and commercial supremacy 
are entering upon a new sphere of activity which will more than 
restore their ancient prestige, by according them a new rank, 
more elevated than any which their civic importance could, in 
the past or future, confer upon them— a rank high among the 
chief promoters of our national enlightenment. 


SECTION C. 

GEOLOGY. 

OPENING ADDRESS hY THE PRESIDENT, W. PENGELTY, 
F.R.S., F.G.S. 

Wren, as long ago as 1841, the British Association made H$ 
only previous visit to Plymouth, some of us, now amongst its 
oldest members, thought ourselves too young to take any part m 
its proceedings. If the effects of that meedng are still traceable 
in this district, it will be admitted, of course, that the seed then 
sown was of excellent quality and that it fell on good soil. Be 
this as it may, the hope may be cherished that thirty-six years 
will not again be aHowed to ebtpsfc between two consecutive 
visits to the capital of the two south-western counties. 

One effect of this wide hiatus IS the loss of almost all the 
human links whose presence on this occasion would have plea- 
santly connected the present with the past A glance at the 
lists of Trustees and fife General, Sectional, and Local officers 
in 1841 wiB show that the presence of scarcely one of them cm 
be hoped for on this occasion ; and there hi but Brile probability 
that any of those who prepared Reports or -Papers lor the last 


Plymouth Meeting will have done so for that which is now 
assembled. 

Nor are these the only changes. In 184* Section C embraced, 
as at the beginning, the geographers as well as the geologists j 
but ten years later the geographers were detached, whether to 
nim room foe themselves, or to make room for the students of an 
older geography, it is not necessary to inquire. 

Some years afterwards came an innovation which, until 
entering oft the preparation of this address, I always regarded as 
a. decided improvement The first Presidential Address to this 
Section was delivered at Leeds in 1858 by the late Mr. Hopkins, 
so well known to geologists for his able application of his great 
mathematical powers to sundry important problems in their 
science ; and from that time to the present, with the exception 
of the Meetings of i860 and 1870 only, the President of this 
Section has delivered an address. 

None of the local geological papers read in 1841 appear to 
have attracted so much attention as those on Lithodomons Per- 
forations, Raised Beaches, Submerged Forests, and Caverns (see 
Athcmrum for 7th to 28th of August, 1841) ; and, as an effort 
to connect the present with the past, 1 have decided on taking 
up one of these threads, and devoting the remarks I have now 
to offer to the History of Cavern-Exploration in Devonshire. I 
am not unmindful that there were giants in those days ; and no 
one can deplore more than I do our loss of Buckland and De la 
Bcche, amongst many others ; nor can I forget the enormous 
strides opinion (has made since 1841, when, in this Section, 
Dr. Buckland 44 contended that human remains had never been 
found under such circumstances as to prove their contemporaneous 
existence with the hy etnas and bears of the caverns/' and added 
that “in Kent’s Hole the Celtic knives. . . . were found in 
holes dug by art \ and which had disturbed the floor of the cave 
! and the bones below it” (Athemrum^ 14th Aug. 1841, p. 626). 
This scepticism, however, did the good service of inducing 
cavern explorers to conduct their researches with an accuracy 
which should place their results, whatever they might prove to 
be, amongst the undoubted additions to human knowledge. 

The principal caverns in South Devon occur in the limestone 
districts of Plymouth, Y ealmpton, Brixham, Torquay, Buck- 
fastleigh, and Chudleigh ; but as those in the last two localities 
have yielded nothing of importance to the anthropologist or the 
palaeontologist, they will not be further noticed on this occasion. 
In dealing with the others it seems most simple to follow mainly 
the order of chronology ; that is to say, to commence with the 
cavern which first caught scientific attention, and, having 
finished all that the time at my disposal will allow me to say 
about it, but not before, to proceed to the next, in the order thus 
defined ; and so on through the series. 

Oreston Caverns . — When Mr. W hid bey engaged to superintend 
the construction of the Plymouth Breakwater, Sir Joseph Banks, 
President of the Royal Society, requested him to examine nar- 
rowly any caverns he might meet with in the limestone-rock to 
be quarried at Oreston, near the mouth of the river Plym, not 
more than two miles from the room in which we are assembled, 
and have the bones or any other fossil remains that were met 
with carefully preserved (see Phil. Trans 1817, pp. 176 — 182). 
This request was cheerfully complied with, and Mr. Wbidbey 
had the pleasure of discovering bone-caves in November, 1816, 
November, 1820, August and November, 1822, and of sending 
the remains found in them to the Royal Society. 

It is, perhaps, worthy of remark that, though cavern-re- 
searches received a great impulse from the discoveries in Kirk- 
dale, Yorkshire, and especially from Dr. Buckland’* well-known 
and graphic descripiions of them, such researches had originated 
many years before. The request by Sir J oseph Batiks was made 
at least as early as 1812 (see 7 'rans. Devon. Assoc., v* pp, 252, 
253), and a paper on the Oreston discoveries was read to rite 
Royal Society in February 1817, whereas the Kirkd&te Cavern 
was not discovered until 1821. British cave-hunting appears to 
have been a science of Devonshire birth. 

The Oreston Caverns soon attracted a considerable number of 
able observer* 5 they were visited in 1822, by Dr. Buckland and 
Mr. Warburton ; and in a comparatively short time became the 
theme of a somewhat voluminous literature. Nothing of im- 
portance, however, seems to have been, met with from 1822 
until 1858, when another cavern, dootaimng a large number of 
bones, was broken into. Unfortunately, there was no one at 
hand to superintend the exhumation of the specimen* j the work 
was left entirely to the common workmen, and was badly done j 
many of the mantas were dispersed beyond recovery? the 
matrix in which they were buried was never adequately examined 7 
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and we are utterly ignorant, and most for ever remain so, ms to 
whether they did or did not contain indications of humaa 
existence. I visited the spot fro® time to time, and booghl up 
everything to be met with i but other scientific work in another 
part of the county occupied me too closely to allow more than 
on occasional visit The greater part of the specimens I secured 
were lodged in the British Museum, where they seem to have 
been forgotten, whilst a few remain in my private collection. 

Some difference of opinion has existed respecting the character 
of the successive caverns, and much mystery has been imported 
into the question of the introduction of their contents. Mr. 
Whidbey, it is said, 44 saw no possibility of the cavern of 1816 
having had any external communication through the rock in 
which it was inclosed” ( PkU. Trans . , 1817, pp. 176—182) ; but 
Dr, Buckland was of opinion that they were all at first fissures 
open at the top, and 41 that the openings had been long filled up 
with rubbish, mud, stalactite, or fragments of rock cemented, as 
sometimes happens, into a breccia as solid as the original rock, 
and overgrown with grass ** {Phil. Trans., 1822, pp. 171 — 240). 

The conclusion I arrived at, after studying so much of the 
roof of the cavern of 1858 as remained intact, was that Dr. 
Buckland's opinion was fully borne out by the facts ; that, in 
short, the Oreston Caverns were Fissure Caverns , not Tunnel 
Caverns , 

The cavern of 1858 was an almost vertical fissure, extending 
a length of about 90 feet from N.N.E. to S. S. W. It commenced 
at about 8 feet below the surface of the plateau, continued thence 
to the base of the cliff, but how much further was not known, 
and its ascertained height was about 52 feet It was 2 feet wide 
at top, whence it gradually widened to 10 feet at bottom. The 
roof, judging from that part which had not been destroyed, wa3 
a mass ot limestone-breccia, made up of lar**e angular fragments, 
cemented with carbonate of lime, and requiring to be blasted as 
much as oidinary limestone. The cavern was completely filled 
with deposits of various kinds. 

The uppermost 8 feet consisted of loose angular pieces of lime- 
stone, none of which exceeded 10 lb. in weight, mixed with a 
comparatively small amount of such sand as is common in 
dolomitised limestone districts, but without a trace of stalagmite 
or fossil of any kind. The 32 feet next below were occupied 
with similar materials, with the addition of a considerable quantity 
of tough, dark, unctuous clay. Between this mass and the outer 
wall of the cavern was a nearly vertical plate of stalagmite, 
usually about 2 feet thick, and containing, at by no means wide 
intervals, firmly cemented masses of breccia identical in composi- 
tion with the adjacent bed just mentioned. The bones the cavern 
yielded were all found within these 32 feet ; and were met with 
equally in the loose and the coherent breccia, as well as in the 
stalagmite. A somewhat considerable number of ellipsoidal 
balls of clay, , from 1*5 to 2*5 inches in greatest diameter, 
occurred in the day of this bone-bed, but not elsewhere. Still 
lower was a mass of dark, tough, unctuous clay, containing a 
very few, small, angular stones, but otherwise perfectly homo- 
geneous, and known to be 12 feet deep, but how much more was 
undetermined. 

The osseous remains found at Oreston prior to 1858 have been 
described by Sir E. Home, Mr. Clift, Dr. Buckland, Prof. 
Owen, Mr. Busk, and others. The animals represented were 
Ursus prisons , U. speltms, weasel (?), wolf, fox, cave hyaena, 
cave lion, Rhinoceros leptorhinus, Equhs fossilis , £. plicidens, 
Asians fossilis , Bison minor , Bos longifrms , and, according to 
the late Mr. Bellamy, mammoth and hippopotamus (see Nat Hist, 
of S, Devon, 1839, p. 82). With regard to hippotamus, I can only 
say that I have never met with satisfactory evidence of its 
occurrence in Devonshire ; but the mammoth was certainly 
found at Oreston in 1858 ; and, unless I am greatly in error, 
remains of Rhinoceros lichorhimts were also met with there, and 
lodged by me in the British Museum. It may be added thatthe 
skull and other relics of a hog were exhumed on that occasion, 
and now belong to my collection. There was nothing to suggest 
that the cavern had been the home Of the hyaena : and whilst I 
fully accept Dr. Buckland’s opinion that animals had fallen into 
the open fissures and there perished, and that the remain* had 
subsequently been washed thence into the to wer vaultings ( 44 Keliq. 
DU./’ and. ed., 1834, p. 78), I venture to add that some of the 
animals may have rettred thither to die ; a few may have been 
dragged or pursued there by beasts of prey ; whilst rams, such 
as are not quite unknown in Devonshire in the present day, 
probably washed in some of the bones of such as diet near at 
hand on the adjacent plateau. Nothing appears ,to have been 
met with suggestive of human visits. 


Kenfs Holt* — About a mile due east from Torquay harbour 
and half a mile north from Torbay there is a small wooded 
limestone hill, the eastern side of which is, for the uppermost 
30 feet, a vertical cliff, having at its base, and 54 feet apart, two 
apertures leading into one ana the same vast cavity in the interior 
of the hill, and known as Kent's Hole or Cavern. These open- 
ings are about 206 feet above mean sea-level, and from them the 
hill slopes rapidly to the valley at its foot, at a level of from 60 
to 70 feet below. 

There seems to be neither record nor tradition of the discovery 
of the cavern. Richardson, in the 8th edition of 44 A Tour 
through the Island of Great Britain,” published in 1778, speaks 
of it as 44 perhaps the greatest natural curiosity ” in the county ; 
its name occurs on a map dated 1769 ; it is mentioned in a lease 
1659 ; visitors cut their names and dates on the stalagmite from 
1571 down to the present century; judging from numerous 
objects found on the floor, it was visited by man through 
mediaeval back to pre- Roman times ; and, unless the facts 
exhumed by explorers have been misinterpreted, it was a human 
home during the era of the mammoth and his contemporaries. 

In 1824 Mr. Nortbraore, of Clcve, near Exeter, was Jed to 
make a few diggings in the cavern, and was the first to find 
fossil bones there. He was soon followed by Mr. (now Sir) 
W. C. Trevelyan, who not only found bones, but had a plate of 
them engraved. In 1825, the Rev. J. MacEnery, an Irish 
Roman Catholic priest residing in the family of Mr. Cary, of 
Tor Abbey, Torquay, fir*t visited the cavern, when he, too, 
found teeth and bones, of which he published a plate. Soon 
after, he made another visit, accompanied by Dr. Buckland, 
when he had the good fortune to discover a flint implement ; the 
first instance, he tell* us, of such a relic being noticed in any 
cavern (see Trans, Devon Assoc., ill, p, 441). Before the close 
of 1825, he commenced a series of more or less systematic 
diggings, and continued them until, and perhaps after, the 
summer of 1829 {ibid , , p. 295). Preparations appear to have 
been made to publish the results of nis labours ; a prospectus 
was issued, numerous plates were lithographed, it was generally 
believed that the MS. was almost ready, and the only thing 
needed was a list of subscribers sufficient to justify publication, 
when, alas 1 on February 18, 1841, before the printer had re- 
ceived any 44 copy,” before even the world of science had 
accepted his anthropological discoveries, before the value of his 
labours was known to more than a very few, Mr. MacEnery died 
at Torquay. 

After his decease his MS. could not be discovered, and its loss 
was duly deplored. Nevertheless, it was found after several 
years, and, having undergone varieties of fortune, became the 
property of Mr. Vivian, of Torquay, who, having published 
portions of it In 1859, presented it in 1867 to the Torquay 
Natural History Society, whose property it still remains. In 
1869 I had the pleasure of printing the whole, in the Transact 
lions of the Devonshire Association. 

Whilst Mr. MacEnery was conducting his researches, a few 
independent diggings, on a less extensive scale, were taken by 
other gentlemen. The principal of these was Mr. Godwin* 
Austen, the well-known geologist, whose papers fully bore out 
all that MacEnery had stated. (See Trans. Geol. Soc. LoncL, 
and series, vi, p. 446). In 1846 a sub- committee of the Torquay 
Natural History Society undertook the careful exploration of 
very small parts of the cavern, and their Report was entirely 
confirmatory of the statements of their predecessors— that un- 
doubted flint implements did occur, mixed with the remains of 
extinct mammals, in the cave-earth, beneath a thick floor of 
stalagmite. The sceptical position of the authorities in geo- 
logical science remained unaffected, however, until 1858, when 
the discovery and systematic exploration of a comparatively 
small virgin cavern on Windmill Hill, at Brixham, led to a 
sudden and complete revolution ; for it was seen that whatever 
were the facts elsewhere, there had undoubtedly been found at 
Brixham flint implements commingled with remains of the 
mammoth aud his companions, and in such a way as to render 
it impossible to doubt that man occupied Devonshire before the 
extinction of the cuve mammak _ 

Under the feeling <tmt tuc statements made by MacEhety xhd 
his followers respecting Kent’s Hole were perhaps, a* ter all, 
to he accepted *» ve ities, the British Association, in 1864, 
appointed a committee to make a complete, systematic, aud 
accurate exploration of the cavern, in wmch it was known that 
very extensive portions remained entirely intact. This committee 
Commenced its labours on March 38 , 1865 it has been re- 
appointed, year after year, with sufficient grants of money, up to 
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the present time ; the work has gone on continuously throughout 
the entire thirteen yews & end the result has been, not only a 
complete confirmation of Mr. MacEnery's statements, but the 
discovery of far older deposits than he suspected— deposiu 
implying great changes of, at least, local geographical conditions ; 
changes in the fauna of the district ; and yielding evidence of 
men more ancient and far ruder than even those who made the 
oldest Hint tools found in Kent’s Hole prior to the appointment 
of rite committee. 

The cavern consists of a series of chambers and passages, 
which resolve themselves into two main divisions, extending from 
nearly north to south in parallel lines, but passing into each other 
near their extremities, and throwing off branches, occasionally 
of considerable size. 

The successive deposits, in descending order, were : — 

1st, or uppermost. Fragments and blocks of limestone from 
an ounce to upwards of 1 00 tons weight each, which had fallen 
from the roof from time to time, and were, in some instances, 
cemented with carbonate of lime. 

and. Beneath and between these blocks lay a dark -coloured 
mud or mould, consisting largely of decayed leaves and other 
vegetable matter. It was from 3 to 12 inches thick, and known 
as the black mould. This occupied the entire eastern division, 
with the exception of a small chamber in its south-western end 
only, but was not found in the other, the remoter, parts of the 
cavern. 

3rd. Under this was a stalagmitic floor, commonly of 
granular texture, and frequently laminated, from less than an 
inch to fully five feet in thickness, and termed the granular 
stalagmite. 

4th. An almost black layer, about four inches thick, composed 
mainly of small fragments of charred wood, and distinguished as 
the black band, occupied an area of about 100 square feet, 
immediately under the granular stalagmite, and, at the nearest 
point, not more than thirty-two feet from one of the entrances to 
the cavern. Nothing of the k*nd has occurred elsewhere. 

5th. Immediately under the granular stalagmite and the 
black band lay a light red day, containing usually about 50 per 
cent, of small angular fragments of limestone, and somewhat 
numerous blocks of the same rock as large as those lying on the 
Mack mould. In this deposit, known as the cave-earth, many 
of the stones and bones were, at all depths, invested with thin 
stalagmitic Aims. The cave-earth was of unknown depth near 
the entrances, where its base had never been reached ; but in the 
remoter parts of the cavern it did not usnalty exceed a foot, and 
in a few localiutes it “ thinned out ” entirely. 

6th. Beneath the cave-earth there was usually found a floor of 
stalagmite having a crystalline texture, and termed on that 
account the crystalline stalagmite. It was commonly thicker 
than the granular floor, and in one instance but little short of 
12 feet 

7th. Below the whole occurred, so far as is at present known, 
the oldest of the cavern deposits. It was compoied of sub- 
angular and rounded pieces of dark-red grit, embedded in a 
sandy paste of the same colour. Small angular fragments of 
limestone, and investing Aims of stalagmite, both prevalent in 
the cave-earth, were extremely rare. Large blocks of lime- 
stone were occasionally met with ; and the deposit, to which the 
name of breccia were given, was of a depth exceeding that to 
which the exploration has yet bten carried. 

Except in a very few small branches, the bottom of the cavern 
has nowhere been reached. In the cases m which there was no 
cave-earth, the granular stalagmite rested immediately on the 
crystalline ; and where the crystalline stalagmite was not pre- 
sent the cave-earth and breccia were in direct contact. Large 
isolated masses of the crystalline stalagmite, as well as concreted 
lumps of the breccia, were occasionally met with in the cave* earth, 
thus showing that the older deposits had, in portions of the 
cavern, been partially broken up, dislodged, and re-deposited. 
No instance was met With of the incorporation in a lower bed 
of fragments derived from an upper one. In short, wherever ail 
the deposits were found in one and the same vertical section, the 
order of superposition was dear and invariable; and elsewhere 
the succession, though defective, was never transgressed. 

Excepting the overlying blocks of limestone, of course, all the 
deposits contained remains of animals, which, however, were not 
abundant in the stalagmites. 

The black mould, the uppermost bed, yielded teed* and bones 
©f dog, fox, badger, brown bear, Bos longlfrons, roe* 
W sheep, goat, pig, tee, rabbit, and seal— species still 
mfflfctinp, and almost all of them h» T>ev<w M** « hem* 


called the Ovine bed, the remains of sheep being restricted *0 it. 
In it were also found numerous flint flakes and u strike-lights,” 
stone spindle-whorls, fragments of curvflineal pieces of slate, 
amber beads, bone tools, including awls, chisels, and combs ; 
bronze articles, such as rings, a fibula, a spoon, a spear-head, 
a socketed celt, and a phi ; pieces of smelted copper and a 
great number and variety of potsherds, including fragments of 
Samian ware. 

The granular stalagmite, black band, and cave-earth, taken 
together as belonging to one and the same biological period, 
may be termed the Hy&nine beds, the cave hyaena being their 
most prevalent species, and found in them alone. So far as 
they have been identified, the remains belong to the cave 
hyaena, Bquus cabatlus, Rhinoceros t ichor kinus, gigantic Irish 
deer, Bos primigenms, Bison priscus, red deer, mammoth, 
badger, cave bear, grizzly bear, brown bear, cave lion, 
wolf, fox, reindeer, beaver, glutton, Mac hair odus latidens, 
and man — the last being a part of a jaw with teeth, in the 
granular stalagmite. In the same beds were found unpolished 
ovate and lanceolate implements made from flakes, not nodules, 
of flint and chert ; flint flakes, chips, and ** cores ; ” “whet- 
stones,” a “ hammer* stone,” “dead” shells of Pectm, bits of 
charcoal, and bone tools, including a needle or bodkin having a 
well- formed eye, a pin, an awl, three harpoons, and a perforated 
tooth of badger. The artificial objects, of both bone and 
stone, were found at all depths in each of the hymnine beds, 
but were much more numerous below the stalagmite than 
in it 

Tne relics found in the crystalline stalagmite and the 
breccia, in some places extremely abundant, were almost 
exclusively those of bear, the only exceptions being a very few 
remains of cave lion and fox. Hence these have been termed 
the Ursine beds. It will be remembered that teeth and bones 
of bear were also met with in both the hyasnine and the ovine 
beds ; and it should be understood that this biological classifica- 
tion is intended to apply to Kent’s Cavern only. The ursine 
deposits, or rather the breccia, the lowest of them, also yielded 
evidences of human existence ; but they were exclusively tools 
made from nodules , not flakes, of flint and chert 

Anst/s-Cave Cavern . — About three furlongs from Kent’s Hole 
towards N.N.E., near the top of the lofty cliff forming the 
northern boundary of the beautiful Ansty’s Cove, Torquay, there 
is a cavern where, simultaneously with those in Kent's Cavern, 
Mr. MacEnery conducted some researches, of which he has left 
a brief account (see Trans. Devon. Assoc., vi., pp, 61-69). I have 
visited it several times, but it seemB to be frequently kept under 
lock and key, as a tool and powder-house, by the workmen in a 
neighbouring quarry. It is a simple gallery, and, according to Mr. 
MacEnery, 63 feet long, from 3 to 9 feet high, and from 3 to 6 
feet broad. Beneath some angular stones he found a stalagmitic 
3oor 14 inches thick, and in the deposit below remains of deer, 
horse, bear, fox, hysena (?), coprolites, a few marine and land 
shells, one white flmt tool with fragments of others, a Roman 
coin, and potsherds. 

In a letter to Sir W. C. Trevelyan, dated 16th December, 
1825, Dr. BuckUnd states that Mr. MacEnery had found in this 
cave ** bones of all sorts of beasts, and also flint knives and 
Roman coins ; in short, an open-mouthed cave, which has been 
inhabited by animals of &U kinds, quadruped and biped, in alt 
successive generations, and who have all deposited their exuviae 
one upon another” (tbid. t p. 69). 

Y calm- Bridge Crnern . — About the year 1832 the workmen 
broke into a bone-cavern in Y ealm- Bridge Quarry, about one mile 
from the village of Yealmpton, and eight miles E.S.E, from 
Plymouth ; and through their operations tt was so nearly destroyed 
that but a small arm of it remained in 1835, when it was visited 
by Mr. J. C. Bellamy, who at once wrote an account of it, from 
which it appears that, so far as he could learn, the cavern was 
about 30 feet below the original limestone surface, and was 
filled to from 1 foot to 6 feet of the roof (see ** Nat. Hist. 
S. Devon.,” 1839, pp. 86-105). ** the same year, but sub* 
•equently, it was examined by Capt. (afterwards CoL) Madge, 
who states that there were orgmally three openings into the 
cave, each about 12 feet above the river YeaJm ; that the 
deposits were, in descending order j — 


1 . Loam with bones and Stones 

2. Stiff whitish clay, . , , v 

3. Sand 

4. Red clay . , * \ « . 

5. Ar*pU***0* * id * , , ♦ 


3*5 feet 
6*0 
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and that, where they did not reach the roof, the deposits were 
^Jivered with stalagmite. 

On the authority of Mr. Clift and Prof. Owen, Capt. 
lodge mentions relies of elephant, rhinoceros, horse, ox, sheep, 
lysena, dog, wolf, fox, bear, n&re, and water-vole. The bones, 
nd especially the teeth, of the hyaena exceeded in number those 
dT all the Other animals* though remains of horse and ox were 
'ery abundant. Mr. Bellamy, whilst also mentioning all the 
oregoing forma, with the exception of dog only, adds deer, pig, 
glutton, weasel, and mouse. He also speaks of the abundance 
>f bones and teeth of hyaena, but seems to regard the fox as 
reing almost as fully represented ; and next in order he places 
ior*c, deer, sheep, and rabbit or hare; whilst the relics 
>f elephant, wolf, bear, pig, and glutton are spoken of as very 
a re. The bones, he says, were found in the uppermost bed 
mly. They were frequently mere fragments and splinters, some 
icing undoubtedly gnawed, and all had become very adherent 
iurough loss of their animal matter. Those of cylindrical form 
were without their extremities; there was no approach to 
anatomical juxtaposition ; and the remains belonged to indi- 
viduals of sal ages. Reliquiae of carnivorous animals greatly 
exceeded those of the herbivora, and teeth were very abundant 
Coprolites occurred at some depth below the stalagmite, in the 
jpper bed, which also contained granitic and trappean pebbles, 
and lumps of breccia made up of fragments of rock, bones, 
pebbles, and stalagmite. The bones found prior to 1835 had been 
removed as rubbish, and some good specimens were recovered 
from materials employed in making a pathway. Nothing 
indicating the presence of man appears to have been found. 

The Ash- Hole. — On the southern shore of Torbay, midway 
between the town of Brixham and Berry Head, and about half 
a mile from each, there is a cavern known as the Ash- Hole, It 
was partially explored, probably about, or soon after, the time 
Mr. MacEnery was engaged in Kent’s Hole, by the late Rev. 
H. F. Lyte, who, unfortunately, does not appear to have left 
any account of the results. The earliest mention of this cavern 
I nave been able to find is a very brief one in Bellamy’s 
41 Natural History of South Devon,” published in 1839 (p. 14). 
During the Plymouth Meeting in 1841, Mr. George Bartlett, a 
native of Brixham, who assisted Mr. Lyte, described to this 
Section the objects of interest the Ash-Iiole had yielded (see 
Report Brit, Assoc, 1851, 7 Vans . Sections , p. 61). So far as 
was then known the cave was thirty yards long and six yards 
broad. Below a recent accumulation, four feet deep, of loam 
and earth, with land and marine shells, bones of the domestic 
fowl and of man, pottery, and various implements, lay a true 
cave-earth, abounding in the remains of elephant. Prof. Owen, 
who identified, from this lower bed, relics of badger, polecat, 
stoat, water-vole, rabbit, and reindeer, remarks, that for the 
first good evidence of the reindeer in this island he had been 
indebted to Mr. Bartlett, who stated that the remains were 
found in this cavern (see “ Brit Foss. Mam.” 1846, pp. 109-110, 
113-114, 116, 204, 212, 479-480). 1 have made numerous 

visits to the spot, which, when Mr. Lyte began his diggings, 
must have been a shaft-like fissure, accessible from the top only. 
A lateral opening, however, has been quarried into it ; there is 
a narrow tunnel extending westward, m which the deposit is 
covered with a thick sheet of stalagmite, and where one is 
tempted to believe that a few weeks’ labour might be well 
invested. 

Brixham Cavern . — Early in 1858 an unsuspected cavern was 
broken into by quarrymen at the north-western angle of Wind- 
mill Hill at Brixham, at a point seventy-five feet above the 
surface of the street, almost vertically below, and 100 feet above 
mean tide. On being found to contain bones, a lease in it was 
secured for the Geological Society of London, who appointed 
a committee of their members to undertake its exploration ; 
funds were voted by the Royal Society, and supplemented by 
pivate subscriptions; the conduct of the investigation was 
intrusted to Mr. Prestwich and myself ; and the work, under 
my superintendence, as the only resident member of the 
committee, was begun in July, 1858, and completed at mid- 
summer, 1859. 

The cavern, comprised within a space of 135 feet from north 
to south, and 100 from east to west, consisted of a series of 
tunnel galleries from six to eight feet in greatest width, and ten 
to fourteen feet in height, with two small chambers and five 
external entrances. 

The deposits, in descending order, were 

1st, or uppermost A floor of s ta lag mite , Irian a few inches 


to a foot thick, ami continuous over vety considerable areas, but 
not throughout the entire cavern. ' 
and. A mass of small angular fragments of limestone, 
cemented into a firm concrete with carbonate of lime, com* 
menced at the principal entrance, which it completely filled, 
and whence it extended thirty-four feet only, It was termed 
the first bed . 

3rd. A layer of blackish matter, about twelve long, and 
nowhere more than a foot thick, occurred immediately beneath 
the first bed, and was designated the second bed. 

4th. A red, tenacious, clayey loam, containing a large number 
of angular and subasgular fragments of limestone, varying from 
very small bits to blocks a ton in weight, made up the third 
bed » Pebbles of trap, quarts, and limestone were somewhat 
prevalent, whilst nodules of brown hematite of iron and blocks 
of stalagmite were occasionally met with in it. The usual 
depth of the bed was from two to four feet, but this was 
exceeded by four or five feet in two localities. 

5th. The third bed lay immediately on an accumulation of 
pebbles of quartz, greenstone, grit, and limestone, mixed with 
small fragments of shale. The depth of this, known as the 
Jourth or gravel bed \ was undetermined ; for, excepting a few 
feet only, the limestone bottom was nowhere reached. There 
is abundant evidence that this bed, as well as a stalagmitic 
floor which had covered it, had been partially broken up and 
dislodged before the introduction of the third hid. 

Organic remains were found in the stalagmitic floor and in 
each of the beds beneath it, with the exception of the second 
only ; but as ninety- five per cent of the whole series occurred 
in the third, this was not unfrequentiy termed the bone bed. 

The mammals represented in the stalagmite were bear, 
reindeer, Rhinoceros tichorhirtus , mammoth, and cave lion. 

The first bed yielded bear and fox only. 

In the third bed were found relics of mammoth, Rhinoceros 
t ichor hinus, horse, Bos pritnigenius, B.longi/rons y red deer, rein- 
deer, roebuck, cave lion, cave hyaena, cave bear, grizzly bear, 
brown bear, fox, hare, rabbit, Lagomys spells, water-vole, 
shrew, polecat, and weasel. 

The only remains met with in the fourth bed were those of 
bear, horse, ox, and mammoth. 

The human industrial remains exhumed in the cavern were 
flint implements and a hammer-stone, and occurred in the third 
and fourth beds only. The pieces of flint met with were thirty- 
six in number. Of these fifteen are held to show evidence of 
having been artificially worked, in nine the workmanship is 
rude or doubtful, four have been mislaid, and the remainder 
are believed not to have been worked at mil (see Phil. Trans , , 
vol. 163, 1873, PP- 5^1, 562). Of the undoubted tools, eleven 
were found in the third and four in the fourth bed. Two of 
those yielded by the third bed, found forty feet apart, in two 
distinct but adjacent galleries, and one a month before the 
other, proved to be parts of one and same nodule- tool ; and I 
have little or no doubt that it had been washed out of the 
fourth bed and redeposited in the third. 

The hammer- stone was a quartzite pebble, found in the upper 
portion of the fourth bed, and bore distinct marks of the use 
to which it was applied. 

Speaking of the discovery of the tools just mentioned, Mr. 
Prestwich said in 1859 It was not until I had myself 
witnessed the conditions under which flint implements had been 
found at Brixham, that I became fully impressed with the 
validity of the doubts thrown upon the previously prevailing 
opinions with respect to such remains in caves” (Phil. 7 'rans. t 
i860, p. 280) ; and according to Sir C. Lyell, writing in 1863 : 
— “A sudden change of opinion was brought about in England 
respecting the probable co-existence, at a former period, of man 
ana many extinct mammalia, in consequence of the results 
obtained from the careful exploration of a cave at Brixham. 

. . . The new views very generally adopted by English 
geologists had no small influence on the subsequent progress of 
opinion in France ” (“ Antiquity of Man,” pp. 9 $ 97 )- 
Bench Cavern. — Early in 1861 information was brought me 
that an ossiferous cave had just been discovered at Brixham, 
and, on visiting the spot, I found that, of the limestone quarries 
worked fromrime to time in the northern slope of Furzeham 
Hill, one known as Bench Quarry, about half a mile due north 
of Windmill Hill Cavern, and almost overhanging Torbay, had 
been abandoned in 1839, and that work had been recently 
resumed in it It appeared that in 1839 the workmen had laid 
bare the greater part of a verticaldyke, composed of red clayey 
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through hit agency, lost their condyles and lower borders ; their 
bones are fractured after a fashion known by experiment to be 
his ; and the splinters into which they are broken are deeply 
scored with his teeth-mark* His presence is also attested by 
the abundance of his droppings in every branch of the cavern. 
In short, Kent’s Hole Was one of his hornet ; he dragged thither, 
piecemeal, such animals as he found dead near it ; and the well- 
known habits of his representatives of our day have led us to 
expect all this from him. When, however, we turn to the 
breccia, a very different spectacle awaits us. We meet with no 
trace whatever of his presence, not a single relic of his skeleton, 
not a bone cm which he has operated, not a coprolite to mark as 
much as a visit Can it be doubted that had he then occupied 
our country he would have taken up his abode in our cavern ? 
Heed we hesitate to regard this entire absence of all traces of so 
decided a cave-dweller as a proof that he had not yet made his 
advent in Britain ? Are we not compelled to believe that man 
formed part of the Devonshire fauna long before the hyaena did ? 
Is there any method of escaping the conclusion that between the 
era of the Breccia and that of the Cave-earth it was possible for 
the hyaena to reach Britain? — in other words, that the last con- 
tinental state of our country occurred during that interval ? I 
confess that, in the present state of the evidence, 1 see no escape ; 
and that the conclusion thus forced on me compels me to believe 
also that the earliest men of Kent’s Hole were interglacial , if 
not preglacial , 


Use following table will serve to show at one view the co- 
ordmations ana theoretical conclusions to which the fact* dT 
Kent'* Cavern have fad me, aa stated briefly In the forego kg 
remarks. The table, it will be seen, consists of two divisions, 
separated with double vertical lines. The first, or left hand, 
division contains three columns, and relates exclusively to Kent’s 
Cavern, as is indicated by the words heading it. The second, 
or right hand, division is of a more general character, mod shows 
the recognised classification of well-known facts throughout 
Western Europe. The horizontal lines are intended to convey 
the idea of more or less well-defined chronological horizons, 
and their Occasional continuity through two or more columns 
denotes contemporaneity. Thus, to take an example from the 
two columns beaded “Archaeological” and “Danish- Bog,” in 
the second division s the horizontal line passing continuously 
through both, under the words “Iron” and “Beech,” is 
intended to suggest that the “Iron Age” of Western Europe 
and the “ Beech M zone of the Danish Bogs take us back about 
equally far into antiquity ; whilst the position of the line under 
the word “ Bronze ” indicates that the “ Bronze age ” (still of 
Western Europe) takes us back from the ancient margin of the 
Beech era, through the whole of that of the Pedunculated Oak, 
and about half-way through the era of the Sessile Oak 3 and so 
on in all other cases. 
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SECTION D. 

BIOLOGY. 

Opening Address by the President, J. Gwyn Jeffreys, 
LL.D., F.R.S., The as. G. and L.SS. v 

4 Being merely an amateur naturalist, and not having had any 
f strictly scientific education, I consider it a great honour to be 
j> invited to preside over this important Section of the Association. 
.>)'/ 1 cannot pretend to give such an address a* may be expected 
& from the president 3 but I will offer some remarks on a subject 
t In which X fake considerable interest and have done Some work, 
the,dc«p-sea,nioUtt», 

The historical part of the subject has been fully treated by Dr. 
$ G. C» WalBch £a Ms “North- Atlantic Sea-bed,” 1 $62 3 
I Trof. fa hi* Presidential Address to the 


Society of London in 1871 ; and by Prof. Sir Wyville Thomson 
in his “ Depths of the Sea,” 1873. 

By the term “ deep-sea ” I do not mean the zone which the 
late Prof Edward Forbes called the eighth, and which he 
supposed to be the lowest and the limit of habitafafay, fa his 
elaborate and excellent “Report on the .Egean Invertebrate,” 
published by the Association in 1844* Tbat * one comprised the 
depths lying between 105 and 230 fathoms. Nor would I refer 
to it the “deep-sea ” zone which I defined in the Introduction to 
my work on h British Conchology,” 1862 ; this applied to the 
British seas only, aadextended to the “line of bring 

about 100 fathoms. Since that time the exploring expeditions fa 
H.M.SS. Lightning, Porcupine, Challenger, and Valorous, m 
well as fa the Norwegian frigate Voringm, have shown that 
mollusca inhabit the greatest depths that have been examined, 
and that life is not less abundant and varied fa the abysses of the 
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ocean than it it in tbeshallowert water. Instead of 300 fathoms 
or 1,800 feet, which Forbes assumes to be the extreme boundary 
of submarine life, we must now take 3,000 fathoms, or 18,000 
feet, and even much lower depths. It may be well to distinguish 
two zones of depth exceeding that which I have termed “the 
line of soundings * ; and I would propose the name “ abyssal ” 
for depths between 100 and 1,000 fathoms, and “ bcntbal ” (from 
the Homeric word & 4 * 8 os t signifying the depths of the sea) for 
depths of one thousand fathoms and more. 

The first knowledge that I had of the mollusca from the 
lowest or u benthal n zone I owe to Dr. Wallich, who kindly gave 
me ft few small shells which he got in a sounding of 1,622 
fathoms in N. Lat 55 0 36', W. Long. 54® 33', off the coast of 
Labrador, during his cruise in H.M.S. Bulldog in i860. These 
Consisted of undescribed species of Adis, Homalogyra, and 
JHeurotoma, PUurotoma tenuicostaia of M. Sara, and fragments 
of Saxuava rttgosa, Linntf, and of other shells which are un- 
known to me. Among these was a dead but perfect specimen 
of Crendla /aha, Fabricius, which is a common inhabitant of the 
laminarian zone in Arctic seas, and fnay have been voided by 
a fish or sea-bird. This would account for the occasional 
occurrence at great depths of other shallow-water shells and 
fragments. 

I bad the good fortune to take part in the two Porcupine ex- 
peditions of 1869 and 1870, and in the Valorous cruise of 1875 \ 
and the mollusca of the Lightning (1868), Challenger (1873-76), 
and Vdringen (1876) expeditions have been submitted to my 
inspection. I am consequently enabled to form some idea of 
the bathymetrical distribution of the mollusca thus obtained, 
with the aid of my dredging experience for upwards of forty 
years, 

Perhaps the best way of communicating this idea to others will j 
be by giving the subjoined list of the species of deep-sea mollusca 
dredged by me in the Valorous , all of which are found at depths 
exceeding 1,000 fathoms. The range of depth there and else- 
where in the North Atlantic and Mediterranean will be noted, 
as well as some geological and other observations. Four only 
of such deep dredgings were made during the cruise, viz., in 
1,100, 1,750, 1,450, and 1,785 fathoms. The first two were in 
Davis Strait, and the other two between Cape Farewell and W. 
Long. 26* on the return voyage. 


Names of specie*. 


Brachiopoda. 


j Range oi 
j depth in 
1 fathoms. 


Observations. 


Terebratula tenera, Jeffreys .. . 1450 ; 

Atrelia gnomon, y 1100-1750 

Discina Atiantica, King ... 690-2400 Coralline-Crag fossl 


CONCHiFBJtA. 

Pecten fragilis, J \ 

Amussium lucidum, J. 

Lima ovata, S. V. Wood . . . 

JL subovata, J 

L. gibba, 7 

Idas argenteus, 7 

Dacrydium vitreom, M oiler. 

Macula reticulata, % 

acuminata , 7 

L. pusio, Philippi , var. 

L. pustulosa, % ... 

trsCS* ::: 

L. sericea, y. 

Glomus niteas, J. 

Limopsis tenella, J, 

L. cristata, % 

Area pectunculoides, Scaccki, 

Maltetia excisa, Ph , 

M. enneata, J. 

Montacuia Dawsoni, J, 


1000-1785' 

156-1450 

1450 jCoralline-Crag ami 
Monte- Mario fossil. 

49 ** 45 °! 

1450-1785; 

i 994 ** 45 °; , 

Sicilian fossil. 


30 * 2435 ! 

420-1470! 

20-1750 


Sicilian fossil, as L, Mes* 
sanensis , Segucnza, 
Sicilian fossil. 

Sicilian fossil. 


I 257**7501 
I 202-1470 
1 690-1750 

165-1785 
740-1450 
$ 57 ** 75 ° 

145 ° 

292-1095 

\ 20-1 ioojCoralline-Crag and Sici 
ban fossil. 

i443-175o|$icilbKi fossil. 

718-1 

3-i75o;Fragments only at great- 
est depth. 


Name* of spades. 


Kellia symraefcros, y, ... 

Axinus cydadius, S. ft IVood 
A. eumyarius, M. San 
A. Croulinensis, 7 , 

A. incrassatus, y , 

Diplodoata Torelli, y 

Isocardia cor, L 

Tellina calcaria, Chemnitz , 


Range of 
depth in 
fathom*. 


Observations. 


Coralline-Crag fossil 


488-1750 
30-1750 C 
114-1456 
20-1785 
40 - 175 °] 

30- 1450 Fragment only at greatest 
! depth. 

40-1 785, Fry only at greatest 


Poromya rotundata, J. 
Pecchiolia abyssicola,^/. Sars j 

P. gibbosa, 7. 

P. tomata, 7* 

Neaira striata, 7 
N. exigua, J. 

N. notabilis, y 
N. circinnata, 7 
N, papyria, 7. 

N. angular) s, 7 - 

SOIJKNOCONCHIA. 

Dentalium candidum, y 
I), capillosum, 7 
I), ensiculns, J. 

D . subterfissum, 7 

D. vagina, J. 

Siphoderttalium viireum, M. 
Sars 

S. affine, M. Sars 
S. Lofotense, Iff. Sars 
Cadulus tumidosus, y 

C. Olivi, Sc 

1 C, cylindratus, 7 

Gastropoda. 

Propdidiumancyloiiies,/w'Arr j 

Puncturella profundi, 7 
Scissurella crispata, Fleming. 

S. tenuis, 7 

Cyclostrema hasictriatum, 7 

Acirsa prselonga, J, 

Eulima stenostoma, 7 
Natica affinis, Gmdtn 

N. sphaeroides, 7 

Seguenzia formosa, 7 

S. carinata, 7 

Cerithium procerum 

Trophon Fabric! i, Beck 

Fosus attenuatus, 7. 

F. Sabim, Gray 

Pleurotoma tenuicostata, M, 

Sars 

P. exarata, Moll 

Cylichna alba, Bfvum I 

Utriculus lacteus, 7. 

V, substrmt us, 7 

Acfceon exilis, % 

Scaphander puncto-striatus, 
Mighels and Adam 


i75o|Sicllian fossil. Frag- 
ments only at greatest 
depth. 

* 45 ° , 

1 10-14501 Fragments only at great - 
| est depth. 

1450 I Fragment only. 

1 785 | F ragment only. 

435 ** 45 °; 

* 45 ° ; 

* 45 ° j 

994 ** 45 ° 

* 45 ° ! 

290- 1 785! Fragment only at greatest 
depLh. 


410-24351 

220-1785, 

740-1785! 

1000- 1476! Fracmcnt only from 
Valorous . 

1450-1785, 

150-1750; 

100-1450 
j 20-1750! 

! uo-1450) 

| 539 ' * 45 °}SiciUan fossil 
(1215-1476; 


60- 1450; Sicilian fossil, a* RostrB 
septa parva , Seg. 

74 °'* 75 °i 

Sicilian fossil 


7**°95 
* 45 ° 
50-1095 
994-1450I 
50-1456] 
5-1 100! 


Sicilian fossil 


Fragments only at great- 
est depth. 

1750 A young shell 
325- 1 785 Sicilian fossil as S.mono- 
cingulaia, Seg. 


690-1095 

400-1450I 

35 ** 45 °] 

690-1215 

100-1450} 


C Daniel sent, Friele. 
Fragment only at greatest 
depth. 

Fragments only at great 
est depth. 


40-1622 

5 ** 23 ° 

7- 1400 Sicilian fossil 
1443-1450 Fragment only at greatest 
depth. 


* 75 ° 

49-145°! 

26-1450] 


Sicilian fossil, 

Sicilian fossil. Frag- 
ment only at greatest 
depth. 


^Besides undeterminable fragments of other and probably ne* 
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■ J The species named in the above list are 75 in number. Of 
these no less than 46 have been described by me for the first, 
time in the Annals and Magatine of Natural History , for 
>1876 and 1877. Several of them were also procured in the 
■ Porcupine, Challenger, and Vbringen expeditions. A great many 
' more deep-sea species remain to be worked out and described by 
me from the Porcupine expeditions of 1869 and 1870. 

I have not included the pteropods in the list, although their 
shells , occur at the greatest depths — because they are oceanic, 
and inhabit only the surface or superficial zone, their shells 
falling to the bottom after death and when evacuated by pre- 
daceous animals. 

The mollusca of very deep water, or the bentbal zone, are 
certainly peculiar, and constitute part of a distinct fauna, 
notwithstanding that some of them frequent shallower water. 
It is very difficult to say how far they may be affected by 
bathymetrical conditions. An important contribution to this 
part of the subject was made by Mr. Buchanan at a recent 
meeting of the Royal Society of Edinburgh, in which he stated, 
as the preliminary result of his analysis of the sea- water collected 
in the Challenger expedition, that as regards the percentage of 
oxygen present at different depths, it diminishes from the surface 
to a depth of 300 fathoms, ana increases from tliis point to lower 
depths/ See also my account of the behaviour of Trochus occi> 
dt nlalis , when dredged from the deep-sea zone on our northern 
coasts, which is explained by Mr. Buchanan's statement. 9 

They are not always of a small size. In the Porcupine expe- 
dition of 1869, the dredge brought up, at the depth of 1,207 
fathoms, in the Bay of Biscay, a living specimen of Fusus 
attenuatus , which measures two inches and a quarter in length ; 
and another dredging at the depth of 2,435 fathoms (nearly 
three miles) in the same part of the Bay, yielded a living specimen 
of Deniwlium candidum about an inch and a half long. In the 
Challenger expedition was trawled, at the depth of 1,600 fathoms, 
in the South Atlantic (S. Lat. 46* x6', E. Long. 48° 27"), a living 
specimen of a magnificent shell belonging to Cymbium or an 
' allied genus, which has a length of six inches and three-quarters 
and a breadth of four inches ! And during my cruise in the 
Valorous , I dredged, at the depth of 1,100 fathoms, in Davis 
Strait, a living specimen of Dental ium candidum an inch and 
three -quarters long. These treasures of the deep are so apt to 
entrance the imagination of a naturalist, that I have often dreamt 
of walking on the sea-bed and picking up unknown and won- 
derful shells ; and in my waking hours I have envied the faculty 
of the argonaut in Morris’s u Life and Death of Jason,” 

** Euphemus, who had power to go 

Drythod across the plain no man doth sow. ” 


I hope it is pardonable to avail one's self of a little poetical 
licence to make the quotation applicable to the bottom as well 
as to the surface of the sea. 

The distribution of tin. deep-sea mollusca is unquestionably 
caused by submarine currents, with the direction and extent of 
which, however, we are unacquainted. As far as I have had on 
opportunity of judging from the mollusca of the North and 
South Atlantic, I am inclined to think that the Arctic and Ant- 
arctic currents do not extend beyond the Equator. The South- 
Atl antic species procured by the Challenger party in deep water 
appear to oe different from those of the Nortn-Atlantic in similar 
depths, according to our present notion of species. It is un- 
necessary for me to renew my objection to the phrase “ repre- 
sentative species,” as Sir WyviUe Thompson has satisfactorily 
disposed of the matter in page 14 of his ” Depths of the Sea.” 

ft will be seen, on referring to the list of deep-water mollusca 
procured in the Valorous cruise, that several 01 the species are 
also Sicilian fossils. They occur in the Pliocene formation of 
the south of Italy, Professor Seguenxa has just published a very 
complete and valuable catalogue entitled 44 Elenco dei Cirripedi 
e dei Molluschi della zona superiore dell* antico plioceno,* which 
are arranged in two divisions, “Deposit! littorali”and “De- 
positi submarine.” But some further distinction would seem to 
be necessary in order te separate the strata, inasmuch as certain 
•pedes which are assuredly littoral are included in the submarine 
division. For instance, Actmbn pusillus, Forb. (which lives at 
depths varying from 40 to 1,450 fathoms), aud Cylkhna ovata , 
J. (66-862 fathoms), are entered in both divisions ; while pecu- 
liar;^ shallow-water species, such as Patella vulgata, Tectum 
Virginia, and six now also living species of Chiton, appear only 
in the submarine or deep-water division. Many of the species 
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in Seguenza's Catalogue (besides those noticed in the Valorous 
list of deep-water mollusca), which had been previously con- 
sidered extinct, were discovered by me in the Porcupine expe- 
ditions to be still living ; and I have no doubt that the rest of 
the so-called extinct species, from the upper zone of the older 
Pliocene in Sicily, will sooner or later be detected in future 
deep-sea explorations. In fact our examination of the abyssal 
fauna has been hitherto extremely slight and cursory, taking into 
account the enormous extent of area, the difficulties caused by 
unfavourable weather, and the inadequacy of the instruments 
used in the investigation. Our good neighbours, the Norwegians, 
have not relaxed in their work ; and while this Address is being 
delivered their second year’s expedition to the Arctic seas wiU 
almost have been completed. May every success attend them ! 

There has been lately a good deal of controversy as to the 
supposed “ continuity of the chalk ” ; and the affirmative of the 
proposition has been most ably argued by my colleague and 
friend, Sir Wyville Thomson, in his ** Depths of the Sea.” 

Prof. E. F orhes, in his M Report on /Egean Invertebrata ” (1844), 
was, I believe, the first to state the proposition. He says, at p. 
178, that the strata in his lowest region, or 230 fathoms, would, 
if filled up, “ present throughout an uniform mineral character 
closely resembling that of chalk, and will be found charged 
with characteristic organic remains and abounding in foramini- 
fera. We shall, in fact, have an antitype of the chalk.” 

Sir Wyville Thomson supports his view by the weighty autho- 
rity of Dr. Carpenter, Prof. Huxley, and Prof. Prestwich ; and 
although the late Sir Charles Lyell entered a vigorous protest 
against the hypothesis, and went so far a9 to designate it a 
“popular error,” I will refrain from expressing any opinion of 
my own, but will content myself with stating a few facts in 
elucidation of the question. 

The comparison of the deep-sea ooze with the geological 
formation known as chalk depends on two points, viz., the 
mineral composition and the organisms belonging to each. 

1. Mineral Composition . — The late Prof. David Forbes, whose 
knowledge as a mineralogist and chemist was universally recog- 
nized, furnished me, on my return from the Porcupine expedition 
of 1869, with a complete analysis of a sample erff Atlantic mud 
procured at a depth of 1,443 fathoms. He proved that it differed 
irom ordinary chalk in containing scarcely more than 50 per 
cent of carbonate of lime, whereas chalk consisted all but 
entirely of carbonate of lime. Indeed Sir Wyville Thompson 
admits that “ a more careful investigation shows that there are 
very important differences between them.” 

2. Organisms. — I must here confine myself chiefly to the 
mollusca, which Sir C. Lyell regarded as “ the highest or most 
specialized organization ” on which geological reasoning and 
classification are founded. 

Misled by the apparent resemblance of Mediterranean and 
Atlantic ooze to the ancient chalk, geologists have been accus- 
tomed to consider the chalk fauna as having lived in deep water. 
Let us see how this is with respect to the mollusca. I have 
lately, with the assistance of Mr. Henry Woodward and Mr. 
Etheridge, examined the cretaceous mollusca in the British 
Museum and the Museum of Economic Geology; and Mr. 
Etheridge has most obligingly prepared and furnished me with a 
tabular list of the genera and number of species in each genus in 
the upper cretaceous group (exclusive of the gault and green- 
sand), which list I will, with his permission, here insert : — 


Genera. 

No. of 
species in 
Chalk-marl. 

No. of 
species in 
Lower Chalk 

No. of 
species in 
Upper Clialk. 

Brachiopoda. 
Argiope 

I 

» 

r 

... 

Crania 

I 

2 

2 

Kingena 

I 

I 

X 

Magas 

2 

I 

X 

Rbynchonella 

*3 

7 

3 

Terebr&tella j 

2 

1 

2 

Terebratula ... j 

11 

10 

4 

Terebratulina ... ... . 1 

2 

2 

2 

Telebrirosura 

1 


I 

Thecidea ’ 


1 

Trigonosemus j 

1 

1 

I 

Total > 

35 

27 

*7 
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Gextanu 


No. of No. of 
species is , sped* in 
Chalk -marl. ; Lower Chalk. 


No. of 
. «pecM»in 
[Upper Chalk. 


Lameiximunchiata. 

(Coochifera.) 

Avicula 

Exogyra 

Gerviilia 

Inoceramus 

lima 

Osttea 

Pecten 

Pinna. 

Plicatula 


Spondylus ... 

Area 

Astarte 

Chama 


Cypricardia 

Diceras 

Isocardia 

Leda 

Modiola ... .. 

Opts 

Pholadomya 

Teredo 

Trigonia 

Umcardium 
Venus 





1 


J 


r 

1 


36 

Radiol ites , 

(Solenoconchia. ) j j 

Dentaliuro.. 1 J 1 


Gastropoda. 

Actaeon 

Aporrhais 

Avellana 

Calyptraea. 

Cerilhium 

ColumbeUina 

Dtmorphosoaoa 

Doliura 

Emarginula ... ... 

Fusus 

Gibbula 

Hipponyx 

Natica , 

Patella 

Pieurotomaria ... 
Pterocera 

Rostellaria 

Scalaria ... ... ... 

Solarium 

Trochus 

Turbo.. 

Tttrritella 


Cephalopoda, 
Ammonites 
Ancyloceras 
Aptychus ... 

Baculites ... 
Beicmnitella 
Belemnites.. 

Crioceras ... 

Hamites ... 
Hclicocera* 

Nautilus ... 
Scaphites ... 
Turrilites ... 
Annisoceras 


X 

I 

2 

3 

X 

1 

i 

* 

2 

... 

2 

... 

1 

"l 

2 


1 

1 


I 


I 

3 

X 

x 

s 

3 


1 

Ts j 

22 

29 

3i 

X 

2 

10 

10 

I 


11 

it 

I 



1 
x 

2 


*3 


A glance at the above list, and, much more, an inspection of 
the chalk mollusca In a good collection, ought to convince any 
conchologist that all these genera were comparatively shallow- 
water forms. I should infer that the depth might have been 
from low-water mark to 40 or 50 fathoms, None of the geneva 
are deep-water, Chama, Ostrea, Pittna, Calyptroea, Hipponyx, 
and, most assuredly, Patella cannot be placed in the latter 
category ; and the old proverb, “noscitur ex sodls,” wilt apply 
to moUuska as well as to men. Teredo may have been littoral or 
have come from floating wood. Not a single species of Leda, 
Ptecltiolia (ox Verticordia), Ne&ra, not one of the SoJenOconohia, 
nor of the Bulla family occurs in the upper or white chalk, 
although they now inhabit the deep-sea ooze and especially 
characterize the modern deposit. 

But Nautilus and Spirula are believed by some to be deep, 
water forms. This must be a mistake. Although the animal of 
that common species Nautilus pornpilius has rarely been met 
with, the shells are often found on beaches in the Indian Ocean 
and South Pacific ; and I am not aware of any instance of a 
deep .water molluric being cast ashore. It is not likely. Rum- 
phius (the “ Plimui Indtcus”), in his " Amboinsche Rariteit- 
kamer,” or Cabinet of the Curiosities of Amboyna, 1705, has 
| given an interesting account of the habits of the pearly nautilus, 
a translation of which l will copy from the admirable monograph 
of Professor Owen : — u When the nautilus floats on the water, 
he puts out hia head and all his tentacles, and spreads them upon 
the water, with the poop of the shell above water ; but at the 
bottom he creeps in the reverse position, with his boat above 
him, and with his head and tentacles upon the ground, making 
a tolerably quick progress. He keeps himself chiefly upon the 
ground, creeping also sometimes into the nets of the fishermen ; 
but after a storm, as the weather becomes calm, they are seen in 
troops, floating on the water, being driven up by the agitation of 
the waves. This sailing, however, is not of long continuance, 
for having taken in all their tentacles, they upset their boat, and 
so return to the bottom. 1 ’ 

As to the Spirula , the old Dutch naturalistVremarked that it 
attaches itself to the rocks, and is thrown up on the beach When 
the north wind blows. Peron found the first living specimen in 
-Australia ; Mr. Percy Earl obtained one on the coast of New 
Zealand ; the late Sir Edward Belcher another in the Indian 
Archipelago ; Mr. Bennett got one off Timor ; and an imperfect 
specimen was procured in the Challenger Expedition. I was 
favoured, in January, 1875, by Mr. J. Tyerman, of Tregeny, 
sending for my inspection a perfect specimen of Spirula australis 
and one of Argonauta gondola in spirit of wine, with a memo- 
randum that “ the Spirula and Argonaut a were taken by a friend 
while dredging or, rather, skimming for pteropods in the Persian 
Gulf,” Mr. Tyerman added that other live specimens of the 
Spirula were captured al the same time. Sir Lewis Pelly informs 
me that the Persian Gulf is nowhere deeper than between 40 and 
50 fathoms. Spirula hat apparently the same habit as species 
of Loligo and allied genera, in occasionally frequenting the 
surface of the sea. The shells of S . australis are thrown up in 
considerable numbers on every beach in the North Atlantic, 
laving been wafted northwards by winds and the equatorial 
current or so-called “Gulf Stream.” 

Assuming, therefore, that the usual habitat of mollusca in 
past epochs did not differ from that of recent molluscs of the 
same kind, 1 think we may safely conclude that the shells of the 
cretaceous system, or, more strictly, the upper chalk, belonged 
to shallow mid not deep-water mollusca. 

Mr. Woodward tells me that the chalk Crustacea are also 
shallow-water forms. 

The white chalk is in many places principally composed of 
Globigertna, Orbulime, and coccoliths or coccospherei, all of 
which inhabit at present the surface of the sea. According to 
Dr. W&Uich, GloHgmna is found in all latitudes and « all 
depths, ranging from 50 to 3,000 fathoms. 1 Mr. Parker and 
Prof, Rupert Jones (first-rate authorities on the foramimfera) 
admit that Orbulina an & Gbbiggrim are “ occasionally found in 
shallow water.”* , 

1 cannot identify a single special at the cretaceous mollusca 
as now living tor recent. All of them «* evidently tropica! 
forms. One of the cretaceous Sped## indeed, Terebralnla 
striata, Wahlenberg, has been supposed by some pal^ontplqgitts 
to be identical with 7 *. caput^serpentiSf the latter of which has a 
range of bathymetrical distribution, from low-water mark to 


$8 63 25 


* “ North-Atlantic S**4*d/> p. 137. 

* Quart. Oeot Soc., Vd. xyk p. $79, 
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$08 fathoms ; its geographical extension is equally great, and it 
has also not a slight amount of variation in shape and sculpture. 
But I am not disposed to unite the two Species. In T. striata 
the ribs are much narrower than in the typical T. capuUscrpmtis 
and are finely beaded or tuberous, especially towards the beaks, 
and they are not so close together as m the var iety septentrionalis . 
This question of identity depends, however, on the capability of 
hereditary persistence which some species possess ; ana although 
a certain degree of modification may be caused by an alteration 
of conditions in the course of incalculable ages, our knowledge 
is not sufficient to enable us to do more than vaguely speculate, 
and surely not to take for granted the transmutation of species. 
We have no proof of anything of the kind. Devolution, or 
succession, appears to be the law of nature ; evolution (in its 
modern interpretation) may be regarded as the product of human 
imagination. I am not a believer in the fixity of species, nor in 
their periodical extinction and replacement by other species. 
The notorious impeifection of the geological record ought to 
warn us against such hasty theorization. We cannot conceive 
the extent of this imperfection. Not merely are our means of 
geological information restricted to those outer layers of the 
earth which are within our sight, but nearly three-fourths of its 
surface are inaccessible to us, so long as they are covered by the 
sea. Were this not the case, we might have some chance of 
discovering a few of the missing links which would connect the 
former with the existing fauna and flora. It is impossible even 
to guess what strata underlie the bottom of the oceAn, or when 
the latter attained its present position relatively to that of the 
land, The materials of the sea-bed have been used over and 
over again in the formation of the earth’s crust ; ** Omnia 
mutantur, nihil intent ; ” 1 and the future history of our globe 
will, to the end of time, repeat the past What does Shakespeare 
say, as a geologist, to such cosmical changes ? 

“Q heaven I that one might read the book of fate, 

To *ee the revolution of the times 
Make mountains le 'el, and the continent 
(Weary of solid firmness) melt itself 
Into the sea ! and, other times, to see 
The beachy girdle of the occau 
Too wide for Neptune’s hip*.” 

There is also the difficult problem of submarine light, evidenced 
by the facts of deep-sea animals having conspicuous and well- 
formed eyes, and of the shells of deep-sea mollusca being some- 
times coloured, which is yet unsolved. 

Much more remains to be done ; and probably many genera- 
tions, nay, centuries, must elapse before the very interesting 
subject which I have now ventured to submit to your considera- 
tion will be mastered or thoroughly understood in all its varied 
aspects. Let us then confess our ignorance, and conclude in the 
sublime words of the Psalmist : — ** Thy way is in the sea, and 
thy path in the great waters, and thy footsteps are not known.”* 


THE BRITISH MEDICAL ASSOCIATION. 

TOURING the past week the British Medical Association 
held its forty *fifth annual meeting in Manchester. The 
Committee of Management for the reception of the Association 
deserves hearty congratulations on the success which has followed 
their hospitable effort* For although they were under no dis- 
advantages of position or room, but rather the contrary, they 
had spared no pains whatever to secure the comfort of their 
guests, and they may tairly be said to have equalled or outdone 
their opportunity. 

' T he class-room and lecture theatres of the Owens College 
and Medical School, were placed at the disposal of the Com- 
mittee, *nd gave the Association most convenient means of 
holding its general business and sectional meetings. The large 
museum at the Medical School, the dissecting room, tne 
physiological laboratory, the chemical laboratories and the 
engineering drawing room were set aside for the purposes 
of the Annual Museum. The museum — very extensive this 
year— included besides pathological and surgical specimen*, 
plates, casts, an unusually large number of histological 

r imens, chiefly of morbid tissues* In addition there was 
usual display of surgical and scientific instruments, the 
latter being reinforced by the collection of physiological 
apparatus belong to the Medical School. The general meetings 
except the first were^held in Prof. Roscoe’s lecture theatre, and 
- w*o were delivered the special addresses in medicine, 
l * Ovid, Met xv. 165* 

f * brftrii. 


Surgery, Obstetrics, and Physiology. The first general meeting, 
and the address of the President or the Association took place m 
the Concert Hall, none of the college rooms being large enough 
for the purpose. A temporary covered way joined the Medical 
School to the Collie, and on the ground between the two 
buildings was erected a tent or series of tents in which were ex- 
hibited a large number of sanitary appliances under the auspices 
of the. Manchester and Salford Sanitary Association. 

The meeting of the Association was inaugurated on Tuesday 
morning by the Bishop of Manchester who preached a sermon 
in the Cathedral { ana in the afternoon of the same day the 
first general , meeting was held for the election of the president 
for the year and'for nearing the Report of Council. The retiring 
president Dr. De Bartolome^of Sheffield, alluding.to the events of 
his official year, spoke with much spirit of the manner in which 
the public services of the medical men engaged in the rescue of 
entombed miners after the Pont-y-pridd ’colliery accident had been 
ignored by the Government and the nation ; and he announced 
that the Council, having regard to the fact that there was no 
provision for the recognition of heroic or meritorious services 
when performed by medical men as such, had determined to 
confer upon the medical men concerned in the accident a medal 
and a testimonial scroll, and had recommended that the medal 
should be perpetuated as the Medal of the British Medical 
Association, to be awarded for like acts in the future. The 
latter suggestion was afterwards adopted at the second general 
meeting. 

The president, Dr. M. A. Eason Wilkinson, Senior Physician 
to the Manchester Royal Infirmary, having been elected, 
delivered an address on Hospital Defects and their Remedies 
a subject which is greatly engaging the attention of local 
medical men. He gave a history of the Manchester Royal 
Infirmary and spoke with satisfaction of the union of the 
School of Medicine and the Owens College. 

In the evening there was a reception by the President of the 
Association and the Senate and Council of the Owens College, 
held at the College. 

On Wednesday a general meeting of the Association assembled 
to hear the special address in Medicine, by Dr. William 
Roberts, F.R.S., on the subject of Spontaneous Generation and 
the doctrine of Contagium Vivum. Dr. Roberts’ treatment of 
the subject may be considered to fall into three divisions— 
physiological, pathological, and theoretical 

In the first, after alluding to the analogy 1 which may possibly 
be real, between contagious fever and the action, say, of yeast in 
fermentation, he proceeded to consider two propositions. The 
first proposition is : That organic matter has no inherent power 
of generating bacteria, and no inherent power of passing into de- 
composition. To substantiate this he exhibited specimens of 
decomposable organic fluids which, having been sterilized, had 
remained in hia possession undecomposed for many months or 
even years. Sterilization had been effected three ways : — 

1. By prolonged boiling, the exclusion of germs being after- 
wards secured by plugs of cotton- wool 

2. By filtration through unglazed earthenware previously 
heated to redness, into flasks sterilized by the heat of boiling 
water. 

3. By transferring the organic decomposable fluid, such as 
blood, urine, pus, etc., directly from the interior of the body to 
well sterilized flasks and subsequently defending them, from 
germs by plugs of cotton -wool 

The second proposition is : — That bacteria are the actual 
agents of decomposition. This Dr. Roberts considers to be 
proved by the following considerations : — 

a. That which originates decomposition comes from the air ; 
since removal of the plugs in any of the above cases is infallibly 
followed by decomposition. 

b. That which originates decomposition consists of solid 
particles floating in the air ; since filtration of the air (as above) 
is able to prevent decomposition : and air which is optically 
pure (Tyndall) has no fecundating power. 

c. That which originates decomposition has not the nature ©f 

a BOluble ferment ; since decomposable fluids in which putrefac- 
tion has already set in yield filtrates through earthenware, Which 
do not decompose, while pepsin, diastase, readily pais 
through the same medium. , 

But it is nevertheless true that certain liquids, as neutralised 
hav, infusions, and milk, often produce bacteria even after 
they have been boiled for two or three hours, and when there 
rvttftihilitv of subseauent infection. And it is equally true 
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te age invariably killed by exposure to a temperature 

d about 140* #. on* mqre. Are not 'these facts strong evidence 
of abiogenesis? ““ “ ‘ 


; end for the foflowihg reasons 

l. Although bacteria infallibly die at the above-named tem- 
perature tbetr spores may not ; and this is more than probable 
since DaHinger and Drysdale have demonstrated that while 
certaln septic monads are destroyed on heating to 140° F,, their 
Spores survived a heat of 300* F. 

x. Cohn has examined the organisms which arise under the 
conditions named, vis., In boiled hay-infusions, and he has 
demonstrated that they are never a new creation as might have 
been expected, but invariably the well-known bacterian Bacillus 
mbti&s. Is it possible to believe, in the face of the whole theory 
of evolution, that abiogenesis is able at one stroke, and within 
seventy hours, to produce such a specialised organism as this ? 

3. Saprophytes are devoid of chlorophyll and hence cannot 
assimilate carbonic anhydride ; they get their carbon exclusively 
from more complex carbon compounds. Hence, at least, it 
must be granted that saprophytes cannot have been the pri- 
mordial forms of life ; and the probability of the spontaneous 
generation of such organisms, even granting spontaneous gene- 
ration as ad existing process, falls in proportion. 

In the second division of his address Dr. Roberts discussed 
the pathology of three infective diseases the cause of which has 
been traced ra each case to infective organisms, vis., septicaemia, 
relapsing fever, and splenic fever. Without entering into details, 
it may be allowed to notice that Dr. Roberts, alluding to the 
subject of the antiseptic treatment of wounds, spoke of the need 
of a broader view 01 its principle, the essence of which is not to 
protect the wound from septic organisms, but to defend the patient 
against the septic poison generated under the influence of those 
organisms, an end which may be obtained either by the method 
of Prof. Lister of rigid exclusion of the septic organisms or by 
preventing the absorption of the pyrogen product, as, c.g. f by 
allowing tree exit for the discharges by the open method of 
treatment 

In conclusion, Dr. Roberts pointed to the fact that there exists 
a remarkable morphological identity between the organisms of 
certain infective diseases and other quite harmless saprophytes. 
Thus Bacillus anthracis of splenic fever only differs from Bacillus 
subttiis in the fact that its rods are motionless : while the spirilla 
of relapsing fever are identical in form and botanical characters 
with Spirochette pticattlis of Ehrenberg. May not these coinci- 
dences, he suggests, point to a natural explanation of the origin 
of contagia? nfay not the harmful organisms be merely varia- 
tions or sports from the harmless saprophytes resembling them, 
just as the bitter almond is a sport from the sweet, and the 
nectarine from the peach ? May not typhoid fever for example, be 
explained as due to a variation from some common saprophyte 
of our stagnant pools or sewers, which under certain conditions 
of its own surroundings or certain conditions within the human 
body, acquires a parasitic habit ? 

On Thursday the members of the Association assembled to 
hear the special address in Surgery by Mr. T. Spencer Wells, 
F.R.C.S. After giving a retrospect of the progress of surgery, 
and noticing the important advances made during quite recent 
times, the speaker said 

u A certain section of the community, well-meaning it may be, 
but led astray by thoughtless enthusiasts or self-interested itine- 
rant lecturers, vehemently asserts that if we are to perfect our- 
selves in these or in other modes of saving human life or lessening 
human suffering, we must only do so by practice upon the human 
subject ; we must not, as a surgeon or a physiologist, take the 
life of a dog or a cat, a rabbit or a sheep, a pigeon or a frog, for 
any scientific purpose, or with the object of benefiting the human 
race. Anybody may slaughter oxen and sheep by thousands for 
human food many way he pkasep^ysters may be eaten alive, 
the pheasant or the partridge, the fox or the deer may be ex- 
pressly reared to supply the sportsman with exercise or the 
amusement of kilUne*— in * word, the lower a n i m al s may be 
devoted fo the use or man for any purpose that is not scientific. 
But if a surgeon experimentally sacrifices half a dozen dogs or 
rabbits in the hope of “ improving spine operation which may 
prevent the loss of human life or lessen h um a n suffering, he p 
branded as inhuman, and barely escapes the supervision of the 
police. Possibly, some of these benevolent individuals will 
voluntarily offer up themselves to otur Committee on Transfusion, 
in the hope of perfecting the practice Until they do to, they 
will periapt be a little less ebunorous if a few sheep or rabbits 
aroused in the cauae of humanity." 

Jtefer^ sendee in the 
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medical profession and the need of medical statesmanship, Mr, 
Spejcer w<Hs sought to show that it would be both 'just ana 
conducive to the highest public welfare that eminent members of 
the medical profession should be occasionally admitted to a Seat 
m the House of lords. 

The Section of Physiology was opened with an address by the 
president, Prof, Arthur Gamgee, F.R.S., of Manchester, Ate 
giving a risumP of gome of the important physiological work of 
the last year, including an account of the latest contributions by 
Engelmann and Hermann to the contact theory of the muscular 
current, Prof, Gamgee referred to the wishes of some physiolo- 
gists and medical men to destroy the very intimate connection 
between medical and physiological science which at present 
exists in England, and deprecated any such attempt, pointing 
out the benefits which haa resulted to both sciences by their 
mutual reaction. He strongly insisted, hpwever, on the need of 
a sound preliminary scientific training for medical students if 
physiology is not by a natural process to split off from medicine 
owing to the sheer incapacity of the average medical student to 
comprehend her teachings. Prof. Gamgee concluded his address 
by referring to the vivisection agitation, and to the presence of 
Prof, Ludwig in Manchester, in the following terms : — 

“ We have passed, or rather we are passing, through a period ol 
great anxiety to physiology. A popular clamour, unfortunately 
too well known to all of you, has imperilled the studies which 
we all have so greatly at heart. An Act of Parliament is now 
in force which, if interpreted in a spirit of hostility to science, 
might put a stop to these studies. But 1 trust that the spirit of 
the time, the spirit of justice too, which we think characterizes 
out countrymen, will render such hostility impossible, and relying 
upon the justice and enlightenment of the minister of the Crown 
to whom the enormous responsibility of carrying out this Act 
has been entrusted, we venture to predict that the interests of 
science will not ultimately suffer. 

** I cannot close this address without expressing the gratification 
and pride with which I see amongst us the eminent man who 
to-day honours us by his presence. In Carl Ludwig we see one 
of the three or four men who, more than all others, have helped 
to build up the present edifice of physiology — a man to whom 
those of our science will refer in ages yet to come as having, 
perhaps more than anyone else, introduced methods of precision 
into physiology, and, by numerous conquests in nearly all its 
departments, proved their utility. We welcome him amongst us, 
and beg to assure him that the influence of his teaching extends 
not only to every university of Germany, but even to us. All 
of us have more or less directly learned from him, and all of us 
are, I trust, inspired in some measure by his intense devotion to 
science. All would, I hope, emulate to the extent of their 
powers, the example of the great head of the Leipzig physio- 
logical school, who, in unselfishly contributing to tbe success of 
his pupils, for the furtherance of the science which he loves, has 
seen the fullest realization of his proudest hopes.” 

In the evening the animal dinner of the Association was held 
in the Large Hall of the Assize Courts. 

Prof. Kxonecker, of Berlin, exhibited a current interrupter 
to secure equal intensity of opening and closing shock. The 
current is made by the point oi a swinging bar which is kept 
swinging in a vertical plane by means of an electro-magnet. 
The point dips into mercury in order to make the current, and 
leaves the mercury to break it The surface of the mercury is 
continually washed free from oxidized metal by a stream of 
water. 

Prof. M’Kendrick, of Glasgow, read a paper On the Physio* 
logical Action of the Chinolinc and Pyridine Berks of Compounds^ 
containing the results of an extended research carried on 
with the co-operation, first of Prof, Dewar, of Cambridge, 
and afterwards of Dr. Ramsay, of Glasgow. In justice to 
Prof. M 'Kendrick and his colleagues we wifi not attempt to give 
even an outline of tbe peculiar effects of these series of bodies* 
especially as the whole of the valuable memoir will shortly be 
published. But we may call attention to the following in- 
ferences of more general physiological interest *-* _ , 

1. There is no appreciable difference between the physio- 
logical action of the bases obtained from chincooa and those 
derived from tar. 

a. All the substances examined are remarkable for not 
possessing any speSTpar^Sc rngfeh M the heart likely to 
cause syncope, but they destroy life, in lethal dose, either by 
exhaustive convulsions «rbyg»dgal paralysis of the respiratory 
centres, thus causing asphyxia. There is further no Immediate 
action on the ^mpetheoc system of nerves, but there is 
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probably a secondary action since after large doses the vaso- 
motor centre becomes involved. 

3* In ascending the cMnoline series, the physiological action 
changes in character, the lower members seeming to affect the 
sensory encephalic centres and the reflex centres of the cord, 
destroying voluntary and reflex movement ; the higher members 
eeming to affect chiefly the motor centres, causing violent 
:onvulsions, and afterwards paralysis, 

4. Speaking of these series of bodies, the mere knowledge of 
•he constituent elements of a body is no guide to its physiological 
ictkm. 

5. Speaking of these series of bodies, the base, and not the 
acid with which it may happen to be united, determines within 
flight limits, the physiologtcal character of the compound. 

0. The union of methyl, ethyl, amyl, and ally! with chinoline 
iocs not entirely change its characteristic mode of action, but 
iheir presence causes a tendency to spasm and convulsion. Also 
n the case of the pyridine and picoline substitution compounds, 
ucrease of molecular complexity and weight docs not indeed 
entirely change the mode 01 action of the simpler compound, but 
*9 always attended by a tendency to spasm and convulsion. 

7. When the bases of the pyridine series are doubled by 
condensation, producing polymers such as dipyridine, &c., they 
not only become more active physiologically, but the mode of 
iction of the condensation product differs from that of the simpler 
:>ase. 

Saturday was entirely taken up by excursions* into the 
iurrounding counties, Lancashire, Cheshire, and Derbyshire. 

Throughout the week facilities were given to members of the 
Association to visit the various hospitals, libraries, manufactories, 
md buildings of interest in the town and neighbourhood. 


OUR BOOK SHELF 

Jainism j or , the Early Faith of A soka. By E. Thomas, 
F.R.S. (London : Trubner and Co., 1877.) 

This is a book which will be of great interest to 
rrientalists and students of the science of religion and is 
ikely to occasion a good deal of controversy. It em- 
bodies two articles published by the author in the 
Journal of the Royal Asiatic Society, the first of which 
endeavours to show that the Greek monograms on j 
Bactrian coins represent dates, the hundreds being 
>mitted in imitation of the Hindu loka kala t or as when 
ve write *77 for 1877. The dates, Mr. Thomas thinks, 
r efer to the Scleucid era (b.c. 312), and we are therefore 
able to place the Indo- Scythian dynasty of Kanishka, 
whose monuments at Mathura have recently been dis- 
:overed, from Be. 2 to A.D. 87. The second article 
challenges the usual opinion that Jainism is a late corrupt 
orm of Buddhism and seeks to prove that Buddhism 
’tself was originally a Jainist sect and that Asoka, the 
Constantine of India, was 4 Jainist before he was a 
Buddhist. His grandfather, Chandra Gupta or Sandra- 
:ottus, is claimed by the Jainists, and their claim is 
supported by the testimony of Megaatkenes ; according 
;o Abtil Fazl, Asoka himself introduced Jainism into 
Kashmir, and the gradual passage of his belief from 
Jainism to Buddhism may be detected in his rock and 
pillar edicts. The Bhabra edict, late in his reign, first 
contains positive Buddhism, and his earlier Jainist title 
bf Dcvdnampiya or “ beloved of the gods,” is dropped as 
incompatible with a creed which denied the existence of 
any God at all.* The Mabel wanso has allowed a reference 
0 41 the twenty-four supreme Buddhos "—the number of 
Jie Tainist saints - to remain in its text, and the symbols 
bf the Buddhas are borrowed from their Jaintet proto- 
vpes. The existence of Jainism at the beginning of the 
Christian era is proved by the recent discoveries at 
Mathurfl, where the figures are nude as among the 
Jainists, not clothed os among the Buddhists* and the 
Kanishka coins lately found at PeshAwar are further 
bvidtnce of Shivism and the worship of many deities, 
Indian, Persian, Greek, and i even Roman, but not of 
atheistic Buddhism. It may be added that Mr. Thomas 


believes that in these Kanishka coins we have evidence 
of the soldiers of Crassus having been settled in die 
extreme north-west of India. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents , Neither can he undertake to retum % 
or to correipond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 

is impossible otherwise to ensure the opp&rance even of com* 
munkations containing interesting and navel facts J] 

Rainbow Reflected from Water 

On Monday last, August 6, at 7 p.m,, I was standing at the 
end of Eastbourne Pier looking towards the sea. Behind me 
the sun was low on the horizon but shining brightly, overhead 
and out to sea rain was falling from somewhat broken masses of 
clouds. In front a brilliant rainbow formed a complete semi- 
circle, the two ends apparently resting on the sea, and outside 
the principal bow the secondary arc was shining with consider- 
able intensity. The sea was calm, but its surface was by no 
means glassy, being ruffled over with minute wavelets. Reflected 
from the surface of the sea, and extending in a broken curved 
line from the extremities of the rainbow nearly up to the pier, 
was a complete reproduction of the colours in the sky ; the 
reflection, bearing in mind the ruffled surface of the water, being 
perfect. Not only were the colours of the primary bow repro- 
duced, but a faint reflection of the secondary bow could be 
detected, whilst the dark space between the two bows, and the 
luminous haze which always extends for some distance from the 
concave edge of the primary bow, were distinctly reproduced. 

The intensity of the reflected image was, as near as I could 
judge, one-fourth that of the actual bow. Near the horizon 
when the real and reflected arcs seemed to touch, there was a 
decided displacement of the colours, as if the diameter of the 
reflected bow was somewhat less than that of the original. In 
other words, the reflected red was not accurately in line with the 
red in the real bow, but appeared to line >vith the yellow, 
whilst the yellow of the reflected arc seemed a continuation of 
the green in the actual rainbow. 

I regret that I bad no polarising apparatus with me. 

August 8 William Crookes 

Science Lectures in London 

It has occurred to me, while reading some lectures given in 
Glasgow and Manchester, that were such lectures given in 
London during the winter months, they would confer a great 
boon upon a large number of people. 

Perhaps, Sir, if you were to propose such a thing through the 
medium of your valuable paper, some might be found to bring 
about such a result, as 1 believe no difficulty would be found 
in forming a society such as the Glasgow Science Lecture 
Association. 

I hope some abler pen will be found to take up the subject. 

Herne Hill, August 7 L. Jeans 

Strange Dream Phenomenon 

I have just experienced almxjt as remarkable a coincidence 
as those adduced by Sir W. Hamilton to prove the activity of 
consciousness even in sleep. 

I had not been to rest for forty-one hours, and was overcome 
by sleep while in the act of writing a short diary 1 am in the 
habit of keeping. During the time I was asleep, I dreamed of 
some house property in Brighton, a dream purely fictitious and 
very remote from anything 1 had previously thought of. 
Awakening in a short time (scarcely a minute), I found myself 
still writing j and on further examination 1 discovered that I bad, 
following tne current of my thoughts, written as much of my 
dream as time had allowed. J. Vincent Ecsden 

Edelweiss 

As an old Alpine man, let me say that 'Edelweiss is not 
localised in any part of the Alps ; I have found plenty of it at 
fiur less altitudes than the natives sometimes try and make awe* 
stricken tourists believe. 
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Your paragraph is otherwise correct, more so than one in * 
contemporary which said that Italian herdsmen were extern 
minafcing the flower ; they, at all events, are not likely to show 
such Alpine prowess. Marshall Hall 

Scientific Club, 7, Savile Row, W., August 13 

OUR ASTRONOMICAL COLUMN 

The Colours of a Ursas Majoris and Arcturus. 
^--Mr. T. W. Backhouse, writing with reference to the 
periodical change of colour in a Ursze Majoris, indicated 
fey the observations of Herr Weber, of Peckoloh, of which 
mention was made recently in this column, remarks that 
after watching it for several months he concludes the 
variation must be very slight Mr. Backhouse observed 
with a small binocular, ‘power 2$, with which he estimated 
the depth of colour as compared with £ Ursae Majoris 
and # Ursse Minor is, which are respectively bluish and 
deep orange, not the actual colour of the star. Repre- 
senting the difference between the two stars of comparison 
by a scale from o to 1, “the depth of colour of a Ursse 
Majoris only varied from $ to on this scale, so that the 
whole range of its variations was less than £ of the 
difference between those two stars, probably not greater 
than can be accounted for by errors of observation. The 
greatest depth Of colour, assuming # Urs. Maj. and 
fi Urs. Min. not to vary, was observed on January 6, 
March 18, and April 11, which are not long after Weber's 
times of minimum.” Mr, Backhouse adds that if any 
period is indicated by bis observations, it is more likely 
to be one of three months than any other. 

Herr Weber observed with a Steinheil achromatic of 
2$ inches aperture and 3$ feet focal length, power, 90. 
For details the reader may Consult Astron . Nach Nos. 
1663 and 1773. 

Writing on the subject of periodical variation in the 
colour of a fixed star, we 'recall some observations by 
Prof. Julius Schmidt, now director of the observatory at 
Athens, published upwards of twenty years since, from 
which he concluded that a very marked change of colour 
had taken place in the light of Arcturus at least in the 
year 1852, as compared with ancient observations, and 
indeed with quite recent ones. On March 21, 1852, while 
waiting for a meridian observation of Arcturus at the 
Observatory at Bonn, Prof. Schmidt remarked to his 
surprise, that this star, which for eleven years previously 
he had considered one of the most decidedly red stars in 
the heavens, was, to the naked eye, only yellowish white, 
or as he says, to speak more correctly, “matt graugclb.” 
During the transit there was no ruddiness either in a dark 
or illuminated field, and on going out into the open air 
and comparing Arcturus with other stars of the first 
magnitude, he found it light yellow, even Capella showing 
more colour, A comparison with Mars, which he had 
often previously made since the year 1841, was no longer 
possible, as with reference to the colour of the planet, 
“ Arcturus appeared as a white star.” Thormann, on the 
same night, considered the star “a dirty yellow, like the 
colour of slightly tarnished brass.” The star was often 
observed at Bonn in this year, and though Argelander 
was at first sceptical as to any variation of colour, at the 
end of March he was convinced that Arcturus “ exhibited 
no deeper yellow tinge than Capella, and that red was 
entirely absent.” On May 1 1 Schmidt considered there 
was hardly an appreciable difference in colour from that 
of Capella. He considered that the circumstance of the 
star having lost for a certain time in the year 1852 every 
trace of redness was no illusion, but was quite confirmed. 
Arcturus was one of the six vntopfr* or fiery red stars of 
Ptolemy, in which list Sirius, pow without a trace of 
ruddiness, was also included. 

The difficulty and uncertainty attending observations 
on the colours of the stars are considerable for 
reasons which a re sufficiently obvious. There is, 
perhaps, no more striking instance of the little 


value attaching to isolated observations or obser? 
vations not undertaken for the special object, than that 
afforded by the binary star y Lconis, of which Struve 
says : * Est Stella duplex in hemisphaerio boreali pulchcr- 
rima et splendore et coloribus, and the colour* he 
assigned in the “ Mcnsurae Micrometricae ” golden for the 
larger star, and greenish-red for the smruler one, have 
been repeated with trifling variation of terms by 
subsequent observers. Yet on the f date of discovery 
of the duplicity of the star by Sir W. Herschel, February 
j 1, 1782, we find be assigns for the colours “ L. white, S. 
white, inclining a little to pale red,” differences which, 
but for the reason just mentioned, might well countenance 
the idea of a total change in the colours of both com- 
ponents. It may be added that in y Delphini, we have a 
very similar case. . 

The System of 40 o a Eridani,— M. Camille 
Flammarion communicates some measures of 40 Eridani 
and its companions made early in the present year. For 
the epoch 1877*12, the following are the results of his 
observations ; — 
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The secular proper motion of the star A is, according to 

Struve, in R. A. ... - 216 8 ... in Decl. ... - 342 3 

Miidler, ,, ... - 218 8 ... „ ... ~ 3470 

And as M. Flammarion remarks on allowing for the 
proper motion of the principal star, Prof. Winnecke’s 
measures at the epoch 1864*84 compared with his own, 
show that the stars D and E do not form part of the 
physical system of 40 Eridani. His measures of All 
agree with Struve’s in proving that II, while partaking of 
the great proper motion of A, is yet approaching it 
slowly. C continues its rapid retrograde change of 
position with respect to B, the distance remaining nearly 
the same, and if the stars be regularly measured with 
powerful instruments, we must soon have sufficient data 
for an approximation to the elements of the orbit. When 
some one of the southern observatories possesses a 
heliometer, and we do not know of any instrumental 
addition to an establishment in a more southern latitude 
from which results of greater interest and importance in 
this branch of astronomy can be expected, the determina- 
tion of the parallax of 4 ° Eridani, and it may be added of 
t Indi ought to be amongst the first objects to which it is 
devoted. 

The Third Radcliffe Catalogue of Stars.*~Iu 
the late Annual Report of the Rev. R. Main, the Radcliffe 
Observer, to the Board of Trustees, it is stated that con- 
siderable progress has been made with the compilation of 
the third catdogue founded upon observations made at 
this important astronomical establishment, from 1862 to 
1870, and additional assistance is proposed for its speedy 
completion, though no definite time fs assignable for 
publication* The number of stars contained in the new 
catalogue is 4,389, or nearly twice the number included 
in the “ second Radcliffe Catalogue.” which was the first 
issued by the present director. The same Report men- 
tions that the planet Mercury had been meridionally 
observed thirty-nine times during the year ending with 
June, 1877, a large number considering the dimdulty 
attending the observations 1 but it is not the first time 
that the Radcliffe obseiver has had occasion to report 
successfully in this direction $ *o*ne few years since we 
believe as many as forty-five observations were secured 
with the transit-cirde in the course of the twelvemonth. 

New Minor Planrt^-A telegram from M. Stephan 
announces the discovery Of a smsfi planet by M* Borrelly, 
at Marseille#, on the nth iosL At Sh. 35m. its KA was 
ath. * 9 hl jo#., and NJUfc *05* 5 # 1 tenth magnitude, 
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ON SLACK SOAP FILMS j 

F is a matter of general knowledge that a very thin 
plate of a transparent substance exhibits colours, the 
tints of which depend upon the angle of incidence of the 
light by which it is viewed, and also upon its thickness 
and refractive index, and that these “colours of thin 
plates ** were classified by Newton and divided by him 
into orders , If, however, such a plate is of less than a 
certain thickness, it appears black whatever the angle of 
incidence of the light may be, and its colour, therefore, 
gives us no indication of its thickness, except that it must 
be less than a particular value. 

With a well-made soap-solution it is by no means 
difficulty obtain a film thin enough to appear black, and 
special interest attaches to observations made on it when 
in this state of extreme tenuity, as the thinner it 
becomes the more nearly must its thickness be compar- 
able with the distance at which the forces exerted upon 
one another by the molecules of which it is composed 
cease to be sensible. Now under whatever conditions a 
film which is part black may have been formed, and 
whatever its shape may be, a very rapid and remarkable 
change of thickness invariably (as far as the writer's 
experience goes) occurs at the boundary which divides 
the black from the coloured portion of the film. > 

It is indeed true that contiguous portions of films are 
often of different thicknesses. Thus, when a bubble is 
first blown, streams of various colours circulate rapidly 
over all its surface, but as a rule, these miniature convul- 
sions cease in a short time, and the colours appear in 
regular order from top to bottom, each tint shading off 
gradually into those which precede and follow it. Some- 
times, too, and especially when a film becomes very thin, 
specks of a slightly different colour from the rest are 
observed moving upon its surface in paths which are 
often very regular. Thus in a cylindrical film which had 
been formed several hours and the top of which had be- 
come black, while the rest exhibited the blue of the second 
order, flakes of a deeper blue than the main body of the 
film were seen to move rapidly for many minutes in such 
a way as to indicate that a regular circulation was kept up 
in the film. Two horizontal streams moved in opposite 
directions round the base of the cylinder ; at their 
meeting-point they united, and the direction of the 
current became vertical, but on approaching the boundary 
of the black, the stream again bifurcated, and separate 
currents flowed in opposite directions round the upper 
edge of the blue, which again uniting on the other side of 
the cylinder, flowed down to the base and resumed their 
original directions. Slight differences in the temperature 
of different parts of the film would sufficiently explain 
these currents, which are only mentioned here! because 
the coloured flakes by which they were icndered conspi- 
cuous proved the existence of inequalities in the thickness 
of the film. These and the other variations in thickness 
referred to above, are, however, slight compared with 
those which are often observed at the edge of the black, 
as to the naked eye whole orders of colours (which can, 
however, in general be seen by means of a microscope) 
may appear to be missing between the black and the 
portion of the film which is in contact with it. Thus, in 
one case which has been noted, the latter must have been 
fourteen times, and very probably was more than forty 
times, thicker than the black itself. 

But even when the colour next the black is the white 
of the first order, we do not observe, as we should if the 
change in thickness were very gradual, an undefined 
boundary between the two, shifting with every variation of 
|he angle of incidence of the light by which it is viewed, 
mt rather a definite line of demarcation ruled, as it were, 
tooss the film, the position of which is independent of 
dkeetion of the incident light, and at which the 
jtiange of thickness, if much less than that observed 


in the extreme case above cited, is nevertheless very 
considerable. 

Both, then, by its comparative magnitude and by the 
constancy with which it recurs, this phenomenon seems 
to suggest some special connection between the form- 
ation of the black portion of the film and the molecular 
forces which are at play in the liquid of which it is 
composed. 

At the edge of the black itself, however, optical 
methods fail, as above explained, to give us any further 
help in investigating the form of the film, but some 
information has been obtained on this point in the course 
of a series of experiments on the electrical resistance of 
soap films, upon which Prof. Remold and die author of 
this article are engaged, which they have recently made 
the subject of a communication to the Royal Society. To 
determine the thickness of a uniform soap film by measur- 
ing its electrical resistance and (havipg previously deter- 
mined the specific resistance of the liquid of which it is 
composed) applying Ohm’s law that the resistance of a 
homogeneous conductor varies inversely as its section may 
at first appear a simple problem ; but at the outset the diffi- 
culty arises that the molecules of a liquid which lie very 
near the surface are necessarily in a different state from 
those in the interior. The latter are subjected to the action 
of other molecules which are on the average distributed 
symmetrically around them, while the greater number of 
molecules which can exert any influence on the former 
are situated on one side only. Hence the surface of a 
liquid differs in its physical properties from the interior, 
and there is no guarantee that the electrical resistance of 
the liquid in mass is the same as that of a very thin film 
skimmed off its surface. But although Ohm’s law can- 
not be applied to the case of a very thin film with any 
certainty that the numbers obtained by its aid will be 
correct, and the electrical method fails to give thoroughly 
reliable information as to the thickness of a black film, 
yet it is possible by experimenting on a film as it gra- 
dually thins and the black portion increases in size, to 
learn from its electrical resistance whether the thickness 
of the black portion is constant, or whether, as is ordi- 
narily the case with the rest of the films, it is thinner 
above than below, and by repeating the investigation with 
different films to determine whether the thickness of a 
black film depends upon the varying circumstances of its 
formation. To investigate this question fully will require 
more time than the authors of the paper above referred 
to have, as yet, been able to devote to it, but they have 
obtained very consistent and definite results in the expe- 
riments they have already made. The liquid used was 
M. Plateau’s “ It guide glycerique with three parts of 
potassium nitrate added to every 100 parts of water to 
improve the conductivity. 

The apparatus employed consisted essentially Of a glass 
cylinder about 16 c.m. high fitted with an ebonite cover, 
through the centre of which passed a brass tube which 
could be raised or depressed at pleasure, and was retained 
in its position by friction. 

To the lower end of the tube was attached a circular 
brass plate, to which was soldered a ring of stout 
platinum foil 33*51 mm. in diameter. 

A platinum crucible, the mouth of which was of the 
same diameter as the ring was placed at the bottom 
of the glass vessel in a little dish containing mercury. 
When the apparatus was used, a little of the liquid was 
poured into the glass vessel and into the platinum crucible, 
in order to prevent the film thinning by evaporation ; a 
piece of india-rubber tubing provided with a ptnch-cock 
was attached to the upper end of the brass tube, and a 

S lane film having been formed on the platinum ring was 
lown out, through the tube, into a bubble which, when 
large enough, adhered to the rim of the crucible. The 
quantity of air inside the bubble and the position of the 
various parts of the apparatus were then adjusted so as 




to make the bubble as accurately cylindrical as pos- 
sible; 

A current could be passed through the film by attaching 
wires to two binding screws, one of which was affixed to 
the brass tube, while the other, attached to the ebonite 
cover, was in conducting communication with the crucible 
by means of a platinum wire, which dipped into the 
mercury with which it was surrounded. 

This piece of apparatus was included in the arm of a 
^Wheatstone’s bridge, by means of which and a delicate 
teffectittg galvanometer the resistance of the film was 
measured. As the latter continually altered and generally 
slowly increased, the known resistance on the bridge was 
made up to a certain amount, and the moment when the 
resistance of the cylinder became equal to it noted. The 
part of the total resistance thus measured, which was 
due to the coloured portions of the films was calculated 
on the assumption that Ohm’s law held good, a process 
which made it necessary to determine the shapes of the 
films, which increased its thickness from above to below. 

This was done by measuring with a cathetometer the 
breadths of the bands of colour displayed by the film when 
viewed by light incident at 45 0 , and noting the time at 
which each observation was taken. This operation was 
performed at least twice, and thus the rate of motion of 
the bands of colour was determined, from which data 
their positions and the form of the film could be calculated 
for the moments at which the electrical observations were 
made. 

The result of these measurements was curious and will 
perhaps be best understood by means of the figure. The 
curves there given show the thicknesses of all parts of a 
particular film at the hours named. The upper parts 
represent the black portions of the films, the lower corre- 
spond to the Coloured portions, and the sudden change in 
thickness between the two is well marked. The curves also 
illustrate very well the phenomena generally observed after 
the black began to form, namely, that the portion of the film 
in contact with it became thicker, though never thicker 
than any of the lower parts of the 6m, which, on the other 
hand, continued to become thinner, so that at last the 
whole assumed one uniform tint, which changed but slowly, 
and sometimes in such a manner as to indicate an increase 
in thickness. This latter phenomenon is due to absorption 
of moisture from the air, but it seems not unlikely that the 
thickening observed at the lower edge of the black may 
have been in part due to the fact that the sudden decrease 
in thickness caused by the formation of the black portion 
of the film must necessitate the rapid removal of a com- 
paratively large quantity of liquid from its lower edge. 
The curves given in the figure, together with all the others 
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drawn from the data acquired, prove that the coloured 
parts of the films observed did not increase regularly in 
thickness from fop to bottom, but that rapid changes 
occurred somewhat similar to, though far less marked than, 


that observed at the lower edge of the black, Some films 
thicker than those from which the figure was drawn showed 
two such shoulder* as those curves exhibit below the 
black, and it was remarked that a rapid change of slope 
in the surface of the film generally began at points where 
its thickness was such as to cause it to show the yellow of 
the second order when seen through the telescope of the 
cathetometer. The thicknesses of the films are neces- 
sarily represented on a much larger scale than their 
lengths, as the latter would cover many yards of paper 
if magnified to the same degree as the former. Hence 
the figures give only a very exaggerated representa- 
tion of the forms of the films. For instance, in the case 
represented in the last figure, the difference in thickness 
between the black and the rest of the film, which was the 
yellow of the second order, was certainly not greater than 
320-millionths of a millimetre. If, now, this increase in 
thickness took place in one-hundredth of a millimetre (a 
distance which would be inappreciable on the scale of the 
figures), the colours of the first order and those of the 
second inside the yellow would probably not have been 
visible if crowded together in so small a space, yet the 
transition from the black to the yellow would, in such a 
case, be made by an easy slope of 3 in 100, instead of by 
the abrupt change represented. We are thus, in all 
probability, dealing throughout with very small curvatures, 
and it is only the extraordinary sensitiveness of the tests 
of the thickness of a film at our command which enables 
us to detect the slight changes of slope which occur. 

Having thus determined the shape of the coloured 
portion of a film it is easy to calculate its resistance, and 
by subtracting this calculated result from the observed 
total resistance of the film to deduce that of the black 
part alone, and thence to calculate the resistance of a ring 
of the black of the diameter of the crucible, and 1 mm. 
broad. If the number so obtained varies in different 
experiments, the inference is that either the thickness of 
the black portions of the films varies, or that the 
assumption that Ohm’s law was applicable to the rest of 
the film was incorrect ; if it is constant we draw the 
double conclusion that the thickness of a black film is 
constant, and that the coloured films obey Ohm’s Jaw. 
Such a method affords, however, only an unsatisfactory 
test of the latter of these points, as the resistance of the 
coloured portion of a film is in general so small a fraction 
of that of the black part, that a considerable apparent 
divergence from Ohm’s law, and consequent error in its 
calculated value, would not produce much error in the 
resistance of the black film. 

With regard to the first point, however, viz., the 
variations to which the thickness of a black film is 
subject, the experiments furnish some more trustworthy 
information. Five cylinders were observed on five 
different days, and in all thirty-six determinations of the 
resistances of black films were made. The breadth of the 
black ring varied on different occasions between 1*4 m.m. 
and 1 1 *87 m.m., and the total resistances measured lay 
between 37 and 22 megohms. The highest and lowest 
values of the resistance of a ring of the black 1 mm. 
broad obtained from individual experiments, differ from 
one another by about eleven per cent, of the mean value, 
but the means of each day’s results agree to within about 
five per cent., and the means of four out of the five days' 
results agree to within two-and-a-half per cent. Wo thus 
learn that the thickness of the black films formed in the 
same manner and with the same apparatus, varied very 
little on the different occasions on which they were 
observed. By treating the experiments in this way we 
mingle together indiscriminately the observations 
obtained from any one cylinder; whatever the breadth of 
the black film may have bean. % however, it diminished 
in thickness from below to above, we should expect that 
observations taken when the black of a fifot was 
large and therefore, on t^e Average, thutner, would, on the 
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whole, give higher value* for the resistances than those 
taften when it wa* email. 

Accordingly, the mult* were grouped according to the 
breadth of the blae;^ film, and it was found that the mean 
value of the resistance of a Ting 1 mm. broad, deduced 
from experiments made when die breadth of the black 
was between 

o and 2 mm. was 1761 megohms, 
i 2 m 4 » 1764 »> 

4 >* 6 » *734 >* 

6 „ 8 „ 1760 „ 

$ »» to ,1 *756 »» 

10 ,, 12 it *760 ,, 

These numbers prove that the thickness of the black 
ring is independent of its breadth. 

It was, however, thought possible that the thickness of 
the black film might be affected by that of the coloured 
portion of the film which appeared to be in contact with 
it, and accordingly the results were once more grouped 
with reference to that colour onl). 

The mean value of the resistances when the colour 
next to the black was the 

Blue of the second order, was 1 826 

Green „ „ > 1*748 

Yellow ,, • „ 1 * 7*9 

Orange „ f> 1756 

Ked ,, „ 17*6 

Green of the^third order „ *’738 

The first of these numbers is considerably larger than 
the rest, but it is deduced in great part from a high set of 
measurements which were obtained during the observa- 
tions on the first cylinder. Equally high values were, 
however, obtained later on the same day when the colour 
next to the black was the orange of the second order, and 
on the only other occasion on which an observation was 
taken with the blue of the second order in contact with 
the black, the number obtained was 1760. Hence the 
high value, 1*826, does not seem to have any special 
significance, and we conclude that the thickness of the 
black is independent of the portion of the film which 
appears to the naked eye to be in immediate contact 
with it. 

The principal error with which these experiments are 
probably affected is due to the fact that the lower boundary 
of the black part of a film was not always strictly 
horizontal. When this was noticed to be the case, the 
breadth of the black ring was measured in several parts, 
and a mean value was deduced, but it was difficult for 
the observer to determine whether or no the further edge 
of the black was below that nearer to him. In spite, 
however, of this and the other possible errors of | 
experiment, the numbers obtained certainly prove that 
the thickness of a black film is uniform, and is very 
approximately constant under such Variations of circum- 
stance as those to which the films observed were exposed. 
One other point may be worthy of notice. The mean 
value of the resistance of a black ring 1 mm. broad 
deduced from all the experiments was 1,750,000 ohms, 
and by applying Ohm's law to this we obtain for the 
thickness of the black film twelve-millionths of a milli- 
metre. This value, which must be received with the 
cautions given above, is only one-third of that at which 
a film of the solution used would begin to appear black, 
and would make the thickness of the film one-forty- ninth 
part of the wave-length of lx 

As Prof. Remold and the writer are at present engaged 
in Investigating the question of the magnitude of the 
radius of molecular attraction, a consideration of the 
various speculations as to molecular magnitudes, to which 
these experiments lead must be for the present postponed. 

A.W*Rtfcfc*n 


RAINFALL IN SOUTH INDIA 

Hp HE probability of another failure of rain and con- 
1 sequent famine in South India gives to any facts 
connected with rainfall in that country so great an interest 
that I will not delay longer the publication of a result 
obtained by me several months ago in a paper which 
would have been presented to the Royal Society last 
session, but for the desire to complete it with some details 
expected by me from India. 

Whether the amount of rain follows the decennial law 
or not. all the known causes of variation will pass, it may 
be believed, through all their phases within ten years ; so 
that the yearly mean rainfall deduced fiom ten years' 
observations should give a considerable approximation to 
the mean from any series however long. Any deviations 
from this result would be expected to be small and 
irregular. The fact is otherwise, if the observations at 
Trevandrum, on the west coast, and at Madras on the east 
coast, may be taken (as has been done) for approximate 
representations of the variations for the country around. 

The Trevandrum series of observations includes the 
years 1838 to 1876. Taking the sums of rainfall for each 
ten years (1838-47, 1839-48, and so on), it appears that 
the amount was a maximum in the ten years 1843-52, 
and equal to 761 inches, from which time it has gradually 
diminished (with occasional slight increases) till now, 
1867-76, when it is only 562 inches ; or th e yearly mean 
rainfall during the last ten years was nearly 20 inches 
less than a quarter of a century ago. 

When we examine the Madras observations we find a 
quite similar result. The Madras series includes the 
period 1813 to 1876: the ten-yearly sura of rain was a 
maximum in 1818-27, and equal to 555 inches ; it dimin- 
ished to a minimum in 1828-37, and equal to 382 inches ; 
increased, as at Trevandrum, to a maximum in 1843-52, 
and equal to 583 inches ; diminishing thence to 396 inches 
in 1860-69. The agreement with Trevandrum is com- 
plete till this period ; but the sum increased at Madras 
to 510 inches in 1865-74, diminished thence till now, 
whereas at Trevandrum the diminution has continued 
to the present time. 

If we compare the diminutions at the two stations 
while they agreed, we find — 

Madras. Trevandrum. 

1843 -52 583 inches. 761 inches. 

1860-69 396 „ 583 „ 

Diminution ... 1S7 ,, 178 ,, 

Or at both stations a diminution of the yearly mean rain- 
fall of about 18 inches. It will be of importance to 
ascertain whether this diminution has been experienced 
at more northern stations. 

The yearly rainfall on the west coast of India, near 
Cape Comorin, was about 26 inches in 1844 ; it increased 
to about 70 inches at Trevandrum, thence to about 120 
j inches at Cananore, diminishing at Bombay and farther 
north, the maximum fall occurring somewhere between 
Cochin and Bombay. This variation does not depend 
wholly at least on the nearness of the stations to the 
range of the Ghats. It appears that the great atmospheric 
current sweeping over tne Indian Ocean charged with 
vapour during the monsoons has a central current of 
maximum vapour depth or of velocity. If we can imagine 
that this central current shifts on the whole northwards 
from year to year for some time, the stations to the south 
will receive less and less rain, while those to the north 
will receive more ; the total precipitation might thus 
remain the same. If we could suppose such a movement 
of the vapour masses to obey a law like that of the sun- 
spots (and something resembling this has been found by 
me in the investigations for the isobaric lines and wind- 
mm**** in British isles)* then we should find in such 
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a case the same physical cause producing a maximum of 
rainfall at a northern station, at the same time as a 
minimum at a southern station. This is merely a sugges- 
tion to show the caution which may be necessary before 
we accept without qualification any fixed rule as to the 
similar actions of the same physical cause at Madras, 
Calcutta, and Bombay. 

It may be asked to what extent the Trevandrum series 
of observations confirms the results given in Nature 
(vol. xvi. p. 252) for Madras and Bombay, relatively to 
the ten-yearly period. I may point out that the Trcvan- 
drum series comprises only three and a half cycles, too few 
for any very satisfactory conclusion. It is easy, however, 
to inquire to what extent the Madras and Trevandrum 
series agree during the time we have observations from 
both (1838-1876). Should they give the same result for 
these thirty-eight years, whatever that result may be, we 
may fairly conclude as to the probability of Trevandrum 
giving generally tbe same result as Madras. 

An examination of the yearly rainfalls at the two 
stations during this period shows in a very marked way a 
cycle of about five years, or a double oscillation in the 
decennial period ; and this for seven successive oscilla- 
tions. I have in consequence sought the equations of 
sines giving the most probable representation of the 
mean oscillations (single and double) for the ten and a 
half year period at the two stations from the thirty-eight 
years’ observations ; these are as follow, (y) being the 
yearly rainfall in inches ; — 

Madras ... y = 5*4 sin (0 + 5 o °) + 4*6 sin (2 0 + 252 0 ), 

Trevandrum y « 5 ’6 sin (0 — 17 9 ) + 8 4 sin (2 0 + 259 0 ). 

While the series are too short for any certain conclusions 
yet the general agreement of the equations for the two 
places is quite distinct. 1 

What I desire especially to point out is the large double 
oscillation in the ten and a half year cycle ; at Trevandrum 
(where there ate two monsoons) the mean range amounts 
to i6’8 inches ; it is only 9*2 inches at Madras ; but the 
epochs of maximum and minimum are very nearly the 
same at both stations as shown by the angles 252 0 and 
259 0 . Also these angles give the epochs of minimum 
rainfall both in the years of minimum and of maximum 
sun-spots. 

It is not my intention to seek an explanation of this 
result, especially (though well shown seven times in suc- 
cession) since it requires more extensive investigation, like 
that for ten and a half years, before any considerable 
weight can be given to it ; I have thought it desirable, 
however, to bring this oscillation to the notice of investi- 
gators, The object of men of science is not to prove or 
disprove a case but to ascertain the truth. We are only 
groping at present in the darkness, yet it is not merely 
possible but probable that results of great practical im- 
portance may be derived from a conjoint study of terres- 
trial and solar physics, though they may not be the 
recise results which were expected or, it may be, desired. 

shall endeavour at another time to give reasons for 
believing this. 

Putting aside all that has hitherto been considered 
glorious to a nation in advancing science for its own 
sake ; if we remember the vast human suffering that may 
be alleviated hereafter by encouraging now the study of 
solar actions as observed on the sun’s surface, and as felt 
on our globe by the trembling magnet, the neaving air, 
and, it may be, the falling rain, there will I think be few, 
who know a tithe of what science has already done for 
humanity, who will not 30m in the demand for the small 
sum required from the nation’s resources for so great an 
end, John Allan Broun 

* The preceding equations cannot lie compared with those for Madras and 
Bombay (Nati/ev, vol. xvi. p. since hew 0 as e# for 1838*51 so that the 
term for the smite osetMatfoe doe* hot agree with that found previously 
from the fongermries at Madras. 


NOTES 

The Lavoisier medal of the French Society for the Encourage* 
ment of Industry has been awarded for the present year to Mr. 
Walter Weldon, for the great progress realised by his manufacture 
of bleaching powder. This medal is seldom a warded— among 
the few recipients being Henri St. Claire Deville, Henri Gifford, 
Boussingauit, Ferdinand de Lesseps, and Sir Charles Wheatstone. 
The presentation was made by M. Dumas, who delivered an 
eloquent address. 

At the next session of the French Association for the Ad- 
vancement of Science, the committee appointed on meteorology 
will propose to memorialize the Cabinet to create a Meteor- 
ological Institute, in which will be centralised ail the meteor* 
ological institutions of France, thus severing the connection 
between them and the Paris Observatory, 

The number of station} of the French Agricultural Meteo- 
rological Service was 1,149 on July t. All the departments 
except five, the poorest and the least educated, arc possessed of 
stations. The service was inaugurated last August, Not more 
than 3,600 French communes are said to have telegraphic sta- 
tions, so that the third part of the communes in a position to 
enjoy daily telegrams have availed themselves of the opportunity 
in less than one year. The French Agricultural and Marine 
Meteorological Service has a very limited credit, not more than 
30,000 francs. 

In the royal castle at Nhrnberg the well-known Himalayan 
traveller Hermann v. Schlagintweit-Sakunlunski is exhibiting 
the large collection made by himself and his two brothers Adolf 
and Robert during their travels in India and High Asia. 

The proposal to found a popular Astronomical Institute at 
Hamburg, advocated by the optician Dr. Hugo Schiiider, has 
been received with general favour. Indeed the project has so far 
exceeded the original proposal as to include a zoological garden, 
an aquarium, and, in fact, a great institute for the spread of 
scientific knowledge. Popular lectures will be given at the 
institute, which will be furnished with a refractor costing 188,000 
marks, a^dozen of the best microscopes, a model of the world, 
planetaria, &c. The first cost is estimated at 600,000 marks. 

A proposition has been'made by influential members of the 
Municipal Council of Paris to establish a regular course of lec- 
tures on astronomy at the Montsouris Observatory. There has 
been no public lectureships on astronomy at Paris since Arago 
died, except at the Sorboane and College de France, but none 
of these lectures are for beginners. 

Two living specimens of the Colorado beetle were found in 
Liverpool docks last week ; one was taken on Wednesday on 
board the Spanish S.S. Carolina , which arrived about a week 
previously from New York, bringing sixty head of large cattle 
from Texas ; and it was supposed to have come in the fodder for 
the cattle, which consisted of hay and maize. This was stored 
on deck above the after hatchway close to the saloon, and the 
beetle was taken crawling up the wall Inside the saloon near the 
ceiling. The weather having been warm the windows had been 
open, and it could easily find admittance from the adjoining 
fodder, which was all but exhausted. Some delay took place in 
getting the ship into dock, and the cattle disembarked in con- 
sequence of a misunderstanding as to the regulations regarding 
the importation of cattle, so that about a week elapsed before 
the ship got into dock 5 and by the time she did get in fresh 
fodder had immediately to be got to supply the cattle. This 
relieves any anxiety which might otherwise have been felt as to 
other specimens having been distributed on shore with any sur- 
plus fodder. The history of the other specimen was not so 
clearly traced. It was said to hate fallen from a steamer cm to 
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a sail of some craft, and to have been picked up by a bargeman, 
yfeo gave it to a gentleman who -took it for identification to Mr. 
Moore of the Free Library and Museum. But as far as can be 
learned it appears to have been taken, if not in the same dock at 
least in the same region of docks as the other one, so may 
have possibly also come from the same source. Credit is due to 
Mr. Moore for the promptitude with which he at once telegraphed 
to the Privy Council the occurrence of both of these specimens. 
It is only by such prompt co-operation that the Privy Council 
can expect success in their efforts to exclude this dreaded pest. 

Details are to hand of the volcanic eruption in Ecuador, on 
June 26 , referred to in last week’s Nature. The eruption is sup- 
posed to have originated in Cotopaxi, and the enormous quantity 
of ashes ejected has spread desolation over a wide area. A 
calculation has been made of the quantity of ashes which had 
fallen in thirty hours, and it was estimated that on each square 
kilometer of space 313 kilogrammes of ashes bad fallen. A 
mineralogical analysis of the ashes was made with the following 
result i — Volcanic ashes composed of exceedingly fine particles 
of lode^tone, vitreous feldspar, hornblende, and an amorphous 
substance. The eruption was accompanied by an enormous and 
destructive flood of mud and water which swept down the rivers 
Cutuchi, San Felipe, and Yanayaco. i 

We have received the Tenth Report of the Peabody Museum 
of American Archeology and Eihnology, at Harvard University 
From this we notice that the scope of the Annual Reports of the 
Museum has been enlarged, and that it is proposed to print 
special papers on American archaeological and ethnological 
matters, so far as the funds will permit. The Museum authorities 
are anxious to receive exchanges for its reports, over 200 copies 
of which are now sent to foreign societies, journals, &c , of 
kindred character, but thus far very few returns have been 
received. We regret to see that of these few only two or three 
come from England. As the formation of a working library is 
one of the objects of the Museum, we would earnestly urge upon 
all workers in this department to lend their aid by sending copies 
of any papers they may publish, and upon all who receive copies 
of the valuable Museum Reports to make what return they can. 

Under the conjoint auspices of the Smithsonian Institution and 
the Peabody Museum of Cambridge (U.S.) Mr. Clark Mills was 

• recently sent to Florida for the purpose of securing casts of a 
number of Indians held as prisoners of war in the old Spanish 
fort at St. Augustine. We learn that Mr. Mills has been com- 
pletely successful in this object, having secured excellent like- 
nesses in plaster of sixty* two Indians, representing some ten or 
twelve different tribes. These, it is understood, will be used in 
the preparation of a series of dressed lay figures of Indians in 
the National Museum. 

The Nez Perces Indians, who are now giving a good deal of 
trouble to the United States Government, belong to the family of 
the Sahaptins, whose habitat is on both sides of the middle and 
lower Columbia River and its tributaries. Their reservation in 
: North-western Idaho has given for several years past a census of 
' 1 ,4°°» but a large number have refused to live on the reservation 
l or conform to treaties made. Their name, it appears, is a 
!, misnomer, the habit of piercing the nose to receive a white 
Shell, having existed only among two other and less important 
branches of the same family. According to the Nation, the Nez 
& Pereas while fierce and haughty, are honest, just, and often 
? charitable. Though their manner is often cold and reserved, 

' they ire eminently civil, and on occasion become social and even 
V S*?* Q*Hck of temper and prone to resent any apparent fraud 
or bt justice even more than a wanton injury, they are easily 
appeased, and in general more nearly approach the u noble 

* savage.” of romance than any of the aborigine# kqown to the 

) generation of Americans. They are well and strongly 


built, of a dark copper colour. The compression of the forehead 
produced in infancy, almost entirely disappears in adults. The 
portion of the tribe settled along the Clearwater and Lapwai 
rivers and their tributaries, and the Kamia, has of late been 
fairly successful in self-maintenance by farming and stock raising. 
The “ non-treaties ” roam on the Clearwater and its branches, 
and on the Snake about its forks, the Wallowa valley, however, 
being their favourite pasture ground. They organize great 
hunting expeditions once or twice every year, and as the buffalo 
is not now found west of the Rocky Mountains, are forced to 
cross the Bitter Root range to the plains between the Yellow- 
stone and Missouri rivers, and so come in collision with several 
tribes of their hereditary foes. Regular fishing encampments 
are also formed between June and September on their home 
rivers ; and the salmon, with the jerked buffalo meat, and a 
number of esculent toots, are laid up for their long winters. 
Stock is their [main pride and wealth, however, and the herds 
of the independent bands are of a highly patriarchal character. 
Individuals not unfrequently own from one to three thousand 
horses. The labour connected with these partly devolves on a 
class of slaves, who are prisoners of war, and their descendants. 
The Nez Perces have not only been passively peaceable and 
friendly ever since the Louisiana purchase of 1803, but they have 
been steadfast allies of the U. S. Government in troublous times ? 
and the conduct of the General Government towards them 
appears to betray a want of common sense and honesty, to say 
nothing of gratitude for tried and valuable fidelity. 

The scientific press of Paris lost last week one of its most 
useful and respected members, M, Montucci, the scientific critic 
of GalignanCs Messenger, who died after a short illness, at the age 
of seventy. Dr. Henry Montucci, a German by birth, had become 
a Frenchman by naturalisation. He wrote a number of books 
in the French language on scientific subjects, his last work being 
a “Theory of Progress.” He has written a number of papers 
on mathematics, which have been printed in the Comptes Rendu* 
of the French Academy of Sciences. He was sent in 1868 by 
the French Government to England and Scotland, to report ot: 
the public instruction in these two countries. 

The next eclipse of the moon is attracting the notice of 
physicists and aeronauts in France. It is proposed to make f 
balloon ascent during the night of August 23-24, in order tc 
ascertain whether, independently of clouds, the eclipsed moon 
has a bloody tinge. 

The new Hotel Dieu, Paris, is now in working order, and 
on Saturday, August 1 1, it was inaugurated by the President 
of the French Republic. It covers a space of 20,000 square 
yards, including gardens. Everything has been organised in 
splendid style, and the most improved methods have been 
adopted by, the architect. The chemical laboratories, on 
an extended scale, have been organised by the exertions of 
Dr. Liouville, as we reported eighteen months ago in our 
“ Notes,” and they are now fitted up. Probably the principal 
feature of the new building is the ventilation. This is accom- 
plished by means of two steam-engines of 40 horse-power each, 
which pump the air to an altitude of 130 (feet from the 
ground. The air is circulated through the rooms of patients after 
having been filtered, and wanned or cooled, as is deemed 
advisable, before being admitted. The circulation is to be kept 
up at a rate of 100 cubic metres per hour per head. The air hi 
filtered again and burned after being used, to destroy infections 
germs, when it is sent out. 

The Mayor and Corporation of Leamington Jhave invited the 
Sanitary Institute to hold its Congress in their town, and the 
invitation has been accepted. The Congress will meet early in 
October. 
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Prof. Marsh, fc iu continuation of hia investigation of the 
fossil remains of the Rocky Mountains, announces a new genus 
and species ot toothed bird, which he calls Bapiornis advmnr K 
basing it upon a torso-metatarsal bone. He also describes a 
new fossil lizard, by far exceeding in magnitude any land animal 
hitherto discovered, which must have been fully fifty to sixty 
feet in length. It was probably a herbivorous reptile. It comes 
from a bed on the eastern flank of the Rocky Mountains. 

T^e additions to the Zoological Society’s Gardens include 
two Rufous Tinamous {Rhyne hot us rufesoms) from South 
America, presented by Capt. Fairfax, R.N, ; a Spotted Cavy 
( Coelogcnys paca) and a Coati (Misua nasica) from South 
America, presented by Mr. J. Trotter ; a Gannet (Sula bas~ 
sana), British, presented by Mr. S. N. Sharpe ; a Roseate 
Cockatoo (Cacatua roseicapilla ) from Australia, presented by 
Miss Potter. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

bo N don. — The Rev. Philip Magnus, in his^address^ at Uni- 


dally to the extension of science-teaching to the small boys of j 
the school, the addition of a physical lecture- room and chemical j 
laboratory, and to the fact that the school was one of the first 
to break down the old grammar-school system of teaching, and 
to see the importance ot scientific instruction as well as instruc- 
tion in English and other modem languages. 

University College, Bristoi — The Council have selected 
as Principal of the College, Mr. Alfred Marshall, M. A., I ellow 
of St John’s College, Cambridge, who will also hold the .Pro- 
fessorship of Political Economy. Several reappointments have 
been made in the College staff ; tlic Lecturership in Mathematics 
and Applied Mechanics is still vacant. The second session will 
begin On October 9, and it is understood that there will be an 
inaugural meeting of some importance. The College Calendar 
will shortly be issued. 

TUBINGEN. — On the loth instant the University of Tilbiiigen 
celebrated, in true German style, the 400th anniversary of its 
foundation. Among the oilier honours conferred was that of 
Doctor in the Medical Faculty , upon Prof. Tyndall. 

Lena. — The University of Jena has conferred upon Sir C. 
WyviJJe Thomson the degree of Doctor of Philosophy, “ Ho- 
noris causa'' 


having been separated near the end of the bolide’s course. Small 

Q uantities of gas may give great effects, and M. Daubree 
lows that the encounter of a bolide with air in the hlghtr 
regions of the atmosphere is a fact of die same order with some 
of his experiment*,— Tertiary strata of Vicentio (concluded), by 
MM. Hebert and Munier-Chalmas. ~M. Thenard presented 
(from M. Videau, of Bknzy) a remarkable specimen of crystal- 
lised glass, obtained in a Siemens furnace, acting eight months 
and a half. — Spherical refraction ; exposition of the laws and 
formal® of Gauss, starting with the principle of the equivalence 
of physical forces, by M. Giraud Tedon, —On the formula 
2* 1 + 1, by M. Pepin. ‘—Observations on a memoir of M, IJaton 
de la Gonpilliere, entitled ** Direct and Inverse Developpoids 
of Various Orders,” by Abbd Aoust — Observations of the 
planets 170, 171, and 17a, at the observatory of Marseilles; 
discovery qf the planet 173 by M. Borrelly, by M. Stephan. — 
Elements and ephemerides of the planet 148 Gallia, by M. 
Bossert. — Reply to some of the objections formulated by M, 
Cosson against the project of formation of a Saharan sea, by M . 
Roudairc. — Comparative influence of leafy woods and resinous 
woods on rain and the hygrometric state of the air, by M. 
Fautrat, If vapours dissolved in the air were apparent like 
fogs, we should find forests enveloped by a large moist screen, 
and for pine forests the envelope would be greater than for 
others. The forest, loo, receives more rain than the neigh- 
bouring land, and the fact is more pronounced in the case of 
pine forests than in others. Pines retain in their branches more 
than half of the water poured on them, while leafy trees let 58 per 
cent, go to the ground. — On the catechinc*, by M. Gautier.— On < 
the ovary during pregnancy, by M. De Lmety.—On the quantity 
of haemoglobin in red blood corpuscles, by M. Malassez. With a 
new colorimeter he estimated the quantity of hemoglobin in a 
cubic millimetre of blood ; then, dividing this by the number of 
corpuscles in the same volume, he arrived at the average 
quantity of haemoglobin per corpuscles. In Parisians in the 
prime of life the number got was 27*7 to 319 pfi gr. (or 
millionths of a millionth of a gramme). In health the 
** richness in haemoglobin ” varies little in an individual; 
but in disease it is otherwise. In anaemic persons, the 
quantity varied between 10 and 25 pp gr. Birds which 
have fewer corpuscles than mammalia, have more haemo- 
globin in each. The same holds for fish, reptiles, and 
batrachians, but in these, the increase of haemoglobin docs not 
as in birds, compensate the diminution in number of corpuscles. 
Variations in volume, (of corpuscles) may eiqdain variations in 
richness in haemoglobin, among animal species little apart ; but 
for those far apart one must take account of the presence of a 
nucleus, and suppose also modifications of the globular substance, 
—Experiments demonstrating that chloroform has not any action 
either on septicity or on the vibrionians of putrefied blood, by 
M. Feltz. Chloroform, then, cannot serve for separating in 
septic putrefied blood the diastasic from the organic ferment*.— 
On a new larval form of Cestoides (second note), by M* ViIk>L : 
— M. Perez made some observations on M. Fol’s opinion* 
regarding fecundation of the egg in the star-fish and sea-urchin. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 6.— M. Peligot in the chair. 
—Conditions for the principal normals of a curve to be prin- 
cipal normals of a second curve, by M. Serret.— New con- 
siderations on the localisation of cerebral centres regulating 
the co-ordinated movements of articulate and written language, 
by M. Bouilland* A Case described in which a young man lost 
the power of writing, though there was no indication of a 
mottM state either in the hand or other parts of the right 
arm, and which would commonly be called one of writer’s cramp, 
M. Bouilland attributes it to a like cause to that in aphasia, viz,, 
lesion of a cerebral centre regulative of the movements 
involved. And U the co-ordinating centre for oral language is 
(as i* thought) in the (bird circuravolaiton. of the left anterior 
lobe of the Win, it is considered likely that either m this circum- 
volniion or in the nearest part of another, resides the regulative 
power for the calibrating movements of written language. ~ 
Experimental researches made with gases produced by ex- 
plosion of dynamite os various characters of meteorites 
and bolide* (cemtta^), by M. t>Aubr&. The angularity 
pf the fragments in many case* indicates that they have 
been subject -'to strongly-heated mA compressed gases only 
during a very short tune, probably less than a second, 
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MA URITTUS QBSERVA TOR Y 
Ruperts ferity A and ttys of the Observatory, Mauritius 
{Appendices to Minutes of Council No. 9 of 1875, and 
No. 24 of 1B76), Mauritius Meteorological Results , 
1874 and 1875. 

T HESE Reports give an interesting account of the 
progress of tbe Royal Alfred Observatory at Mau- 
ritius* The first division is devoted to the “ Buildings, 
Grounds, and Water Supply ; ” this is a more important 
division than may be supposed at first sight It appears 
in the Report for 1874, that in an attempt to arrange the 
grounds extensive pits were formed which were con- 
verted, through heavy rains, into noxious pools ; while in 
next year's Report it is mentioned, under the head 
" Staff,” that all had acted with “ great zeal and per- 
severance notwithstanding occasional attacks of fever 
from which no one here has been exempt.” The cause is 
indicated to be in a neighbouring marsh left undrained 
since 1872 or 1873. * 

In a similar report by the director of an observatory 
in South India to the Government, the construction of a 
road from the Observatory near the sea to another on the 
summit of the Ghats is mentioned as having been placed 
under his superintendence. The surveyor, however, who 
had to see the trace cut out, was unable to induce the 
coolies to accompany him through a certain part of the 
country, as a tiger had there carried away different 
members of a hill tribe. The director requested the 
Government to offer a suitable reward for the death of 
the man-eater, but in vain ; the only reward promised 
being that usually given, the estimated value of the skin. 
The worth of the thing was what it would bring. A 
cooly, unlike a soldier, costs nothing to make him a 
useful machine ; if a few coolies are snapped up by a 
hungry tiger others can always be had equally capable at 
the same dally rate of hire ; the finances of the State do 
not suffer. If tbe director of the Observatory, the sur- 
veyor, or any other salaried officer, should be eaten, that 
would be a positive gain to the Treasury, since the pen- 
sion due for previous services would be at once cancelled. 
Ho one can estimate the, financial loss if a healthy officer 
should escape in such a case ! 

No Government, of course, would reason in this way, 
and we feel sure that of Mauritius will do what they can 
to make the scientific work they have so well begun as 
little dangerous as possible. 

There remains, however, an annual source of discomfort 
and mischief in countries like the Mauritius where the 
rainfall is heavy— the u leaking” of the roofs. This is a 
more serious matter, financially speaking, than the health 
of the staff, since the whole objects of the observatory 
may be defeated by the action of humidity on the 
different instruments, including the object-glasses of the 
photo-heliograph, the equatorial, and other telescopes, 
I a the Report for 1875 ** ** remarked that * l the roof of 
die main building, which leaked considerably, has been 
repaired on two occasions. It still leaks, however, though 
not pearly as much as it did in Ftbmary last, when some 
of the rooms were flooded, and books and papers were 
more or less damaged,” &c. The roof of the Magnetic 
Vow xvx.— No. 408 


Observatory is also noted as * now almost water-tight” 
We hope the importance of this matter will be thoroughly 
appreciated by the Government, since the preservation at 
the instruments and the whole value of the results to be 
obtained from them depends upon it. 

The magnetical instruments have been placed twelve 
feet under ground. We are afraid that this is not a good 
arrangement. Dr. Lamont tried a similar plan at Munich 
during five ^years, and the damp rotted the wooden 
supports of the roof, &c. He was at last obliged to place 
all the instruments above ground. We have also tried a 
similar method for a short period ; but the humidity in 
such positions, and especially where the soil is frequently 
saturated with water, is destructive of all satisfactory 
results. The great object sought is constancy of tempera* 
ture, and this can be gained to a great extent by 
placing the instruments within an inner room with thick 
ceiling and inner walls. Such a room need be entered 
rarely, and with self-registering apparatus the parts 
requiring manipulation may be placed in an external 
chamber communicating with the instrument room by a 
small opening in the wall. 

Dr. Meldrum, the able and zealous director of the 
observatory, has both magnetical and meteorological self- 
registering apparatus, and in connection with the latter 
he receives meteorological observations from various 
stations. Astronomical work is limited chiefly to certain 
occasional phenomena (the transit of Venus was observed). 
There is a time-ball ; a tide-gauge is expected ; sun- 
spot pictures are taken with the photo-heliograph ; sea 
observations from ship-logs are studied ; storm-warnings 
are given ; a magnetic survey has been begun, and special 
researches are undertaken. 

Among the latter are useful practical studies connected 
with cyclones, which merit, the greatest encouragement. 
Dr. Meldrum has noticed in his Report for 1875 the 
difference of his and M. Faye's views as to cyclonic 
movements. The latter insists that the wind moves in 
circles round the centre, while the former upholds spirally 
inward flowing currents (see Nature, vol. xii. p. 458). 
This difference involves a most important question. 
According to the usual rule, as M. Faye says, the centre 
of the cyclone is at right angles to the direction of the 
wind ; according to the other the wind is blowing towards 
the centre. That is an exaggeration of Dr. Meldrum's 
view ; but in the Report for 1875 he says (Art. 90) that if 
a ship runs before the wind to north-west, believing the 
centre of the cyclone to be to north-east, the latter may 
really be to north or to north by west ; that is to say, may 
make an angle of 45° or even of only 34 0 with the wind 
direction. We cannot accept Mr. Meldrum's theory of 
spiral cyclonic movements with the associated ascending 
currents, in which we have never seen any reason to 
believe ; but we think there is considerable evidence for 
affirming that the angle made by the direction of the 
surface wind and that of the cyclone centre is generally 
less than 90° ; and we do not think that M, Faye, in his 
effort to apply mechanical principles to the movements of 
the aerial masses, has had all the conditions of the problem 
before him, a fact which will appear more evident when 
the results we have obtained relatively to the movements 
of the atmosphere and the directions of the lines of equal 
barometric pressure are taken into consideration. 
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We have need, however, of more exact observations in 
cyclones at different distances from the centres, as we 
think it not improbable that the "angle ] which the wind 
makes with the direction of the centre may vary with the 
distance from it as well as with the wind velocity. 

Dr* Meldram has also found periods for the frequency 
pt cyclones and for the amount of rainfall agreeing with 
the decennial period of sunspots. It will be difficult, we 
think, to obtain quite satisfactory results for |he cyclones, 
as the amount of evidence which will prove the existence 
of one will vary with the individual judging. A gale with 
a certain amount of veering or backing experienced by 
some ships may belong to a cyclone or it may not, there 
is no precise measure in many cases where there is not a 
sufficiently wide distribution of ships. No measure, also, 
is taken of the dimensions of the cylone or velocity 
of the wind, which it would be desirable to include in 
such an investigation. Some theorists insist that all 
Winds are cyclonic. In any case we are inclined to believe 
that if such a decennial period exist it will be more accu- 
rately determined by measurements of the wind velocity 
for several years at fixed stations in different parts of the 
world. The question of such a period for the rainfall will, 
we have no doubt, receive ultimately a distinct answer 
from the observations at such stations, many series of 
which Dr. Meldrum has already collected and discussed 
with results in favour of the existence of such a period. 

Meteorological results for 1874 and 1875 have also 
been published, and these include a number of im- 
portant tables relating especially to the climatology of 
the Island. * John Allan Broun 


OUR BOOK SHELF 

A New London Flora; or , Handbook to the Botatiical 
Localities of the Metropolitan Districts . By E. Ch. 
de Crespigny, M.D. (London ; Hardwicke and Bogue, 
1877 .) 

There are some local floras which have more than a 
local value, from the interspersion of critical notes on the 
species and sub-species by competent authorities. Of 
this character are Leighton’s “ Flora of Shropshire,” and 
Bromfield's of the Isle of Wight Others, of more modest 
pretensions, aim only at supplying information of interest 
to collectors or to those engaged in investigating the facts 
connected with the geographical distribution of plants 5 
and these possess the advantage that their moderate sire 
enables them to be used as pocket-companions. To this 
latter category belongs the little volume we have now 
before us, which strikes us as being a very good volume of 
its kind* The greater part is occupied by a list of species 
(alphabetical, so as to avoid the necessity of an index) of 
Phanerogams and Cryptogams, with the general distribu- 
tion or special habitats attached. The nomenclature is 
that of the w London Catalogue of British Plants of 1874,” 
unencumbered by any disquisitions as to specific or 
varietal distinctions, or the limits of natural orders* Of 
the 1,665 Phanerogams and Vascular Cryptogams included 
in the “London Catalogue/* no fewer than 1,250 are 
found within the Hants of the metropolitan flora. These 
limits, as understood in Dr* 4 * Crespigny** vdume, are, 
however, somewhat vague* They are stated to include 
an “ average thirty-mile radius,* but the radius appears 
to extend considerably further in some directions than in 
others. Thus, while we find a refere nee to the well- 
known localities for RymmphylMm 
Tunbridge Wetts, and 


there is none to that of Anemone PulsaBl/axmx Hitchen* 
These irregularities are, however, no doubt partly due to 
the direction of the author’s individual researches, which 
seem to have been carried out with great seal and accu- 
racy, and to have extended over many years* The rest 
of the volume is occupied by a list of seventy-five Ideali- 
ties, the scarcest and most interesting species of the 
locality being included In each list, distinguishing those 
which are authenticated by the author himself— by Tar 
the larger number. We can confidently recommend this 
volume to those interested in the flora of the metropolitan 
district 

Ethnography and Philology of the Hidatsa Indians « By 
Washington Matthews. (Washington : Government 
Printing-office, 187 7). 

The United States Geological and Geographical Survey 
deserves the highest credit for publishing a work which 
pedantic red-tapeism might have thought aid not belong to 
its province, and Mr. Matthews deserves equal credit for 
the care, thoroughness and scientific precision with which 
he has compiled it We hope that so good an example 
will find many imitators. The Hidatsa (Hidacha), or 
Minnetari Indians, are a branch of the Dakota family, 
and now form one of the three tribes whose scanty relics 
inhabit the permanent village at Fort Berthold. The two 
other tribes are the Mandans and the Arickaris, and the 
linguistic relations of the community form one of the 
most interesting and important facts ever presented to the 
notice of the philologist. u This trio of savage clans,” 
says Mr. Matthews, “ although now living in the same 
village, and having been next-door neighbours to one 
another for more than a hundred years on terms of peace 
and intimacy, and to a great extent intermarried, speak, 
nevertheless, totally distinct languages, which show no per- 
ceptible inclination to coalesce. The Mandan and Hi- 
datsa languages are somewhat alike, and probably of a 
very distant common origin ; but no resemblance has yet 
been detected between either of these and the Arickaree. 
Almost every member of each tribe understands the lan- 
guages of the other tribes, yet he speaks his own most 
fluently ; so it is not an uncommon thing to hear a dialogue 
carried on in two languages, one person, for instance, 
questioning in Mandan, and the other answering back in 
Grosventre f Hidatsa), and vice versd . Many of them 
understand the Dakota, and use it as a means of inter- 
communication, and all understand the sign-language.” 
It should be added, as another curious philological fact 
that reduplication in verbs, which is a prominent feature 
of the Dakota, occurs in only one instance in the closely- 
allied Hidatsa. As in many other savage idioms, slight 
differences exUt between the language of the women and 
of the men, the former tending to substitute r for d t and 
the latter preferring / and n . But the ethnologist as well 
as the philologist will find plenty of materials for study 
and reflection. Polygamy is practised, and a man usually 
marries his brother’s widow, unless she object to the 
arrangement. Elopement sometimes takes place, divorce 
very rarely* “ As with other western tribes, it is improper 
for a man to hold a direct conversation with his mother- 
in-law ; but this custom seems to be falling into disuse.* 
Males sometimes have four names, all containing the 
same noun, but a different adjective, and the names are 
afterwards solemnly changed once or even oftener. 
Coloured beads and pendants are made Of pounded glass 
procured from the Europeans ; the prodess of making 
them is very elaborate, and the antiquity of the art may 
be gathered from the fact that triangular pendants were 
used, “not as ornaments only, but as evidences of 
betrothal, as long ago as the oldest men can remember* 
Morally, the Hidatsa went among the beat of the 
Indians ; they are described as industrious, honest, and 
peaceable, with fine physiques, fight complexions, arid 
great powers of endurance. , ' 
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Across Central America* By J. W. Boddam Whetham, 
(London : Hurst and Blackett, 1877,) 

Tlfis is a tfcoroughly readable and exceedingly instructive 
narrative, by a capable observer, of a journey through a 
country not often visited by travellers, ana of which 
English readers probably know little or nothing. Mr. 
Whetham gives an interesting account of some of the 
wonderful ruins which exist in Central America, and we 
can commend his work to our readers as possessing both 
novelty and interest. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of . rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their Utters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.} 

The Contractile Filaments of the Teasel 
The observations of my son Francis on the contractile fila- 
ments protruded from the glands of Dipsacus, 1 offer so new and 
remarkable a fact in the physiology of plants, that any confirma- 
tion of them is valuable. I hope therefore that you will publish 
the appended letter from Prof. Cohn, of Breslau, whom every 
one will allow to be one of the highest authorities in Europe on 
such a subject. Prof. Cohn's remarks were not intended for 
publication, but he has kindly allowed me to lay them before 
your readers. 

Extract from Prof. Cohn's letter : — 

M Immediately after the receipt of your very kind letter of 
July 26 I went to fetch Dipsacus, several species of which grow 
in our Botanic Garden ; and proceeding after your recommenda- 
tions, I put transverse sections of the cup-like bases of young 
leaves, or the epidermis of these parts carefully removed from 
the green parenchyma, into distilled water. I thus had the 
pleasure of witnessing with my own eyes this most curious dis- 
covery. First I ascertained the anatomical structure of the 
pcardike glands which are rather elegant and remarkable. 
From the basal cell rises the stalk -cell, in the second story 
there are two cells, in the third four, and in the uppermost 
series eight cuneiform cells converging to the centre. But you 
may conceive how much I was surprised by seeing the filiform 
protuberances issuing from the apex of the glands ; it was quite 
a perplexing spectacle. The filaments are, in their refrangibuity, 
very like the pseudopodia of some Rhizopods (c,g.> Arcella or 
Difflugk). I followed their changes for some time, and remarked 
quite definitely, as I find described in the paper of Mr, Francis 
Darwin how the protuberances slowly lengthen out, crook them- 
selves hooklike or winding, and get knobbed either at the summit 
or midway j I saw the knobs or beads glide down the thread, and 
at last be sucked into a globular mass adhering to the giand, 

I saw the protuberances always rise between the septa of two 
or more adjoining cells, but nearly as frequently between the 
lateral septa as on the apical centre. Generally there were many 
protuberances on the same gland, pressed forward out of dif- 
ferent spots ; sometimes I saw two diverging branches proceed 
from the same point like a pair of compasses, each behaving 
independently in its changes. But the most curious appearance 
in these protuberances was a constant waving undulation along 
their extension, sometimes slower and perceptible with difficulty, 
sometimes vigorous and quicker, but never ceasing ; more deli- 
cate filaments, appeared to me very like Vibrio, or the vibra- 
tory flagella of some Infusoria. Not findinga special description 
of the waving movements of the filaments m your son’s paper, 
t asked some of my pupils if they saw anything remarkable in 
thq filaments, without indicating what, but they all took the 
same impression as myself. The only facts I have not yet been 
able to witness of your son’s discoveries "'ate Figs. 6, 14, 15, and 
the monflifoim contraction ; nor have I yet found time to apply 
wtejuieal reagents, of winch your son has made such good use. 
Of course ! am not able, after two days* inspection, to form 


a definite judgment about the true nature of the filiform protu- 
berances. Putting aside the hypothesis of a parasitic Rhizopod, 
there are two probabilities which still balance in my mind, 
as clearly stated by your son. (1) The protuberances are secre- 
tions of some coUoidal matter, absorbing water, but insoluble 
in it ; the movements are physical (not vital ones), the elonga- 
tion of the filaments depending upon the imbibition, their con- 
traction on the withdrawal of water by different reagents. There 
are such substances, e.g. f myeline % which shows rather similar 
changes in water. Please also to repeat the experiments I 
performed at the meeting of the British Association last year. 
Into a cylindrical glass containing soluble silicate of alkali 
(Watgerglas), diluted with half its amount of water, put a small 
piece of crystallised chloride of iron ; from the fragment there 
rises a hollow reddish tube growing upwards and moving very 
quickly, like an Enteromorpha. But if you put into the diluted 
silicate some protochloride of iron (the latter is usually in the form 
of a powder, but may easily be brought by gentle pressure ot 
the fingers into crumb-like masses), then from the lumps there 
arise innumerable filaments* very delicate and transparent, very 
like the glass threads of Hyalonema, which rise in fascicules 
vertically till they reach the surface of the fluid. 

“ But I cannot deny that the general impression produced by 
Dipsacus does not contradict the hypothesis that the changes of 
the filaments are the vital phenomena of protoplasmic pseudo- 
podia. 

“A French biologist (whose name I cannot just now 
remember) has proved many years ago (I think in an early 
number of the Bull, de la Soc. Pot. de France) that the water in 
the cups of Dipsacus is not a simple collection of rain in a 
gutter, but a secretion of the leaf bases. If this be truly the 
case, it is quite probable that the glands may have a special 
adaptation for this purpose. Indeed, I should not hesitate to 
agree with the vital theory, if there were any analogy known in 
plants. But further study of the phenomenon and the repeti- 
tion of the chemical reactions wfiich your son has already 
indicated, will, I hope, in a short time enable me to form a moi e 
decided judgment in this perplexing dilemma. 

“ In the meantime I am happy to congratulate Mr. Francis 
Darwin and yourself on account of the extraordinary discovery 
he has made, and the truly scientific paper in which he has 
elaborated it, and which has added a series of quite unexpected 
facts to the physiology of plants." 

In a subsequent letter, Prof. Cohn describes what appear to 
him as thinned points or pores in the cell wall of the glands from 
which the filaments seem to be protruded. He also mentions 
the very curious fact which be has discovered, that by adding 
iodine to the detached epidermis of the leaf cups of Dipsacus 
the whole fluid contents of the epidermis cells turn blue like 
diluted starch paste, although no starch grains are met with in 
any epidermis cell except in the stomata. 1 He adds that the 
basal cell of the gland becomes blue, while the rest of it and the 
excreted globules are stained yellow. 

I may add that I have heard from Prof. Hoffmann, of Giessen, 
that he formerly observed contractile filament of a somewhat 
similar nature on the annulus of Agaricns muscarine . He has 
described them in the Botaniscke ZeUung, 1853, and figured them, 
ibid.t 1859, tab. xi. Fig. 17. Charles Darwin 

Down, Beckenham, August 15 

Relations between Sun and Earth 

Prof. Balfour Stewart in the last of his exceedingly 
interesting articles in Nature (vol. xvi. p. 45) on the suspected 
relations between the sun and the earth, winds up with an appeal 
(which I* should like to see promptly responded to by the Govern- 
ment here as well as at home) in favour of the establishment of 
some institution to keep a daily watch upon the luminary that is 
found to exercise such a marvellous control over terrestrial mag- 
netism and meteorology. He also mentions incidentally the 
discovery by Dr. Hunter that the famines in Southern India 
have a period of recurrence which is nearly the same as that of 
sun-spot frequency. This is no doubt an exceedingly plausible 
hypothesis inasmuch as five out of the six years of drought 
mentioned by Dr. Hunter as preceding the years of famine 

1 Prof Cohn add* that pie blue coloration of tU epidtmi* by iodine 
occur* m the leaves of Oraithogahim. 
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during the present century Tall within the group of minimum 
sun-spot years, the sixth (1854) being also a year of relatively 
few sun-spot* (19*3 according to Wolf). 

Dr, Hunter’s avowed object, however, in writing his pamphlet 
was to prove that a cycle of drought sufficient to cause famine 
existed throughout the whole of Southern Indit, and with this 
end in view he has been content to show that a cycle of rainfall 
corresponding with the period of solar maculation existed merely 
for one single station, vis., Madras. 

Having found a decided correspondence between the rainfall 
of Madras and the eleven-year period of sun-spots, he thence 
argue* somewhat hastily that the same conditions apply through- 
out the whole of Southern India, This hasty generalisation from 
tike results of one station situated in a vast continent, the rainfall 
of which varies completely both in amount and the season in 
which it falls, according to locality, has been strongly contested 
by Mr. Blanford, the Government meteorologist, who on making 
a careful comparison of the rainfalls of seven stations, three of 
which— Madras, Bangalore, and Mysore — are in Southern India, 
the others being Bombay, Nagpore, Jubbulpore, and Calcutta, 
finds that with the exception of Nagpore in Central India, which 
shows some slight approach to the same cyclical variation which 
is so distinctly marked in the Madras registers, the rest of the 
stations form complete exceptions to the rme adduced for Madras, 
in many of them tne hypothetical order of relation being reversed. 
Mr. Blanford, however, shows that underlying the above irregu- 
larities a certain cyclical variation exists on the average at all the 
stations, the amount nevertheless being so insignificant (not more 
than 9 per cent, of the total fails) that it could not possibly be 
considered of sufficient magnitude to become a direct factor in 
the production of famine. It thus appears that the cycle of 
raiolall which is considered to be the most important element in 
causing periodic famines, has only been proved satisfactorily for 
the town of Madras. It may perhaps hold for the Carnatic 
and Northern Siccars — the country immediately surrounding 
Madras, though, owing perhaps to tne want of rainfall registers 
in these district?, evidence with regard to this point is still 
wanting. 

Though Dr. Hunter has thus been only partially successful, I 
would not attempt to detract in any way from the value of his 
able pamphlet, so far as it goes, an indirect effect of which has 
been to stimulate meteorological inquiry and research in the 
same direction throughout India. The meteorology of this 
country, from its peculiar and tropical position, is in such com- 
plete unison with any changes that may arise from oscillations in 
the amount of solar radiation and their effects upon the velocity 
and direction of the vapour-bearing winds, that a careful study 
of it cannot fail to discover meteorological periodicities in close 
connection with corresponding periods of solar disturbance. In 
connection with the previous remarks, and as showing what a 
close connection exists between solar and terrestrial meteorology, 
I may observe that Mr. Hill, the meteorologist for the North- 
West Provinces, and myself, have coincidentlv discovered the 
existence of a remarkable cycle in the winter rainfall of Northern 
India, between the latitudes of 20° and 30°, corresponding in- 
versely with the period of solar spots, i.r, the maximum winter 
rainfall coincides with the minimum period of sun-spots, and 
ifkt verst t. 

As a failure of tire winter rains in the Northern Provinces in 
1860-61 {ytars of maximum sun-spot) has been the cause of a 
revere famine, this tneory, if completely established, would not 
he without its value in the economical administration of the 
North-West Provinces and the Punjab. I have not at present 
examined the rainfalls of all the stations in the Upper Provinces, 
but Mr. Hill, having readier access to them than myself, has 
probably done so to a larger extent, and tells me that the results 
of his investigations are similar to my own in bearing, out the 
preceding hypothesis# A theory is not wanting to account for 
this tendency to vary inversely with the wm-spots, if we, 
according to opinion head by Dr*. Hahn and Kdppen# Prof. Piita 
Smyth, and Mr. Pogson, the Government astronomer at Madras, 
assume that the sun's heat is greater in years of minimum 
sun-spot. For in these years ihe anti-trade current, the descent 
of which upon the Himalaya and Northern India in the winter 
is generally understood to be the vehicle of the rain at that 
season, would be owing to the increased evaporation over the 
Southern Indian Ocean, reinforced with a larger supply of 
vapour than usual, while in years of mmeiflatuc sun-spot the supply 
would be smaller. At all events, whatever be the real cause, 
the feet* as fer as we have gone, am exceedingly favourable to 
the existence of such* cycteT Calcutta, step, lying doaefo 


the tropics, and therefore coming in for a small share of winter 
rainfall, still shows the preceding relation to a wonderful extent 
and as its register of rainfall extends farther back than most of 
the other North Indian rainfalls, furnishes a more trustworthy 
result than many other stations whose rsinfallr registered only 
for short periods scarcely afford more than a slight balance of 
probability in favour of the assumption. The following table is 
arranged in a double series of years occupying the same position 
in the spot-cycle, and gives the average rainfall for each double 
series for the months of November, December, January, 
February, March, and April, from 1837 to 1876 inclusive. I 
have indicated the groups containing the years of maximum and 
minimum sun-spot The maximum rainfall will be seen to occur 
in the latter, and the ir inimum in the former group. 


Calcutta Rainfall during the months of November, December , 
January, Febrmty, March , and April, 
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Further analysis only tends to render the connection still more 
evident, but 1 have no time to add anything further. In conclu- 
sion I need only remark that Jerusalem, which is situated 
somewhere about the same latitude as Lahore, and receives its 
total annual supply during the winter months alone, folly bears 
out the hypothesis as far as records show from 1846 to 1859. 

Bankipore, Patna E. D, Archibald 


Reproduction by Conjugation 

In Prof. Allen Thomson’s Inaugural Address to the British 
Association, I find the following sentence, referring to the 
simplest form of sexual reproduction among cryptogams, known 
as conjugation In more ordinary cases, as in Spirogyra, 
where the embryo is formed in one of the two cells, it seems to 
be indifferent in which of them it is formed,” If my own expe- 
rience may be taken as trustworthy and adequate, there is one 
fact in connection with this phenomenon which would seem to 
show that it may not be altogether indifferent, and that the dif- 
ferentiation of male and female elements may be carried back 
even one step further than is suited by this distinguished biologist. 
When two filaments-— which we may call A and B — are conju- 
gating, then, as far as my observation has gone, the direction of 
conjugation is uniformly the same, either the contents of 
every cell in A pass over into the adjacent cell of B. or the 
reverse ; we never find the contents of some of the cells of A 
passing over into B, and the contents of some of the cells of B 
passing over into A. If this is so, and if we call the filament 
in which the zygospores are ultimately produced A, then it is 
clear that we may fairly cal! A the female and B the male fila- 
ment j and it would appear certain that there must be some 
hitherto undetected difference between them. My own obser- 
vations in this respect relate almost exclusively to Spirogyra, 
and I shall be very glad to know if they are confirmed, or 
otherwise# by those of more experienced algologbts. 

Alfred W* Bennett 


The Greenland Foehn 

Hoffmeyer’s facts respecting spells of warm weather in the 
Arctic winter, as reported in Naturx, voL xvi. p, 094, are 
very interesting, but his explanation of them seems demomtrably 
insufficient. He thinks they are a phenomenon of the same kind 
with the Foehn of the Alps, which latter he explains by-aaytag 
that s wind which at its origin t* saturated with moisture 
when it is forced over a mountain chain# be raised t° Cent- for 
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every 200 metres of height of the mountain*. The beet thus 
gained is liberated in the condensation of the vapour. I believe 
this is satisfactory as regards the Eaehn. 

But this will not account for a rise of the temperature of 
Southern Greenland from its mean December temperature, 
which, according to Dove’s map, is below freezing, to 14“ G 
A rise of 14 0 C would require, according to the above law, a 
mountain chain 3,800 metres, or about 8, 000 feet in height, mid 
there is none in Greenland approaching this. 

I used to think that great rises of temperature in the Arctic 
winter were due to the wind tearing up the frozen surface of the 
sea, and liberating the heat of the water below ; but this will not 
account for an increase of temperature above freezing. I have 
no explanation to offer. Joseph John Murphy 

OJa Forge, Danmarry, Co. Antrim, August 13 


Does Sunshine Extinguish Fire? 

IT is a popular belief that a fire will not bum if exposed to 
the sun, and, from all I have observed, it seems well founded. 
Can any of your readers favour me with an explanation of the 
phenomenon, if true ; or is it a mere superstition ? 

Schwariwald, August 11 Charles Watson 


OUR ASTRONOMICAL COLUMN 

The Opposition of Mars, 1877.— The present oppo- 
sition of the planet Mars offers conditions so nearly 
analogous to those of the opposition in 1862, that the 
many fine drawings made in that year, a number of 
which are contained in vol. xxxii. of the " Memoirs ” of 
the Royal Astronomical Society, become available for 
comparison with such as may be made during the actual 
opposition. The same hemisphere of the planet is pre- 
sented to the earth, and our depression from the martial | 
equator is sensibly the same ; thus, at opposition in 1862 
the angle of position of the visible (southern) pole was 
I 45°*3 and the earth's depression - 22 ° 7 , while at the 
opposition of 1877 the figures are respectively i6o°*3 and 
- 22 0 5. The least distance of Mars from the earth in 
1862 was 0*406, while in 1877 it is 0*377. 

Notwithstanding Secchi observing in 1858 found the 
features upon the disc of Mars irreconcilable with those 
delineated in Madler's drawings made under similar cir- 
cumstances in 1830, it was sufficiently evident at the 
opposition of 1862 that these differences are to be attri- 
buted to the temporary conditions occasioned by clouds 
of varying density, form, and extent, in the atmosphere 
of the planet itself, heightened perhaps in some degree 
by the state of our own atmosphere at the times of the 
observations. A striking instance in support of this 
conclusion was afforded by Mr. Lockyer's observations 
on September 25, 1862. At loh. 44m., when his drawing 
No. 14 was completed, the well-known spot a of Madler 
was quite invisible , while when No. 25 was made shortly 
afterwards, this spot was "among the most prominent 
features upon the planet's disc." 

\ There would appear now to be little doubt that the 
green and red portions of the disc do really represent 
seas and continents, and are not due to the effect of con- 
trast, another explanation which has been suggested. 
During the actual favourable appearance of the planet, we 
may expect that measures will be made which will admit 
of a closer determination of the position of the axis of 
rotation than any yet obtained. The results at present 
upon record are (1) Sir W. Herschel's, which assigns for 
the longitude of the ascending node of the equator of 
Mars upon his orbit, 79 0 2/ for t8 72, and for the obliquity 
of his ecliptic 28° 42'. The reduction by Oudemann's of 
HerscheFs measures, make these figures 79 0 18' and 
80° S 3 ' respectively ; (2) Schroeteris, as given by M. Terby, 
whkh places the south pole in 172° 54'7, with latitude 
$ 3 ?% whence we find for 1798, longitude of ascending 
node of equator on orbit, 84° 54', obliquity of ecliptic 
27 5 /for 1798 ; and (3} Oudemann's reduction of Bessel's 


measures with the Kdnigsberg heliometer, made September 
28, 1830, January 21, 1835, and February 11, 1837, giving 
for the place of the ascending node 80 6 50', ana for the 
obliquity 27 0 1/ for 1834. With the last values which 
have been generally adopted, we have for the ascending 
node of the equator of Mars upon the earth's equator 
(N), and its inclination thereto ( 1 ) : — 

N ss 47 4^ + o'so (t - 1850) 

I = 39 5 * ~ o’ 2 $ (f - *%So). 

The following table showing the angle of position of 
the visible pole of Mars, and the elevation of the earth 
above the plane of his equator, at the oppositions between 
1850 and 1880, has been calculated from the above 
elements, and may be of interest to some readers ; the 
least distance of Mars from the earth is added : — 


Bate of 


Position of 

Elevation of 

Least distance 

opposition. 


visible 

pole. 

earth 


of Mars. 

185*. 

Jan. 

24 

O 

23 

16 

0 

9 

'8 

N. 

0*660 

1854. 

Feb. 

26 

343 

46 

22 

6 

N. 

0675 

1856, 

April 

2 

35 

2 

23 

30 

N. 

0*625 

1858, 

May 

*5 

40 

45 

12 

4 

N. 

0*5 14 

i860, 

July 

17 

192 

34 

10 

47 

S. 

0*391 

1862, 

Oct. 

5 

145 

17 

22 

42 

S. 

0*406 

1864, 

Nov. 

30 

142 

37 

6 

29 

s. 

0*534 

1867, 

Jan. 

10 

343 

54 

IO 

24 

N. 

0*636 

1869, 

Feb. 

13 

7 

37 

21 

40 

N. 

0677 

1871, 

March 

*9 

28 

35 

24 

53 

N. 

0*636 

‘ 873 . 

Feb. 

13 

4 * 

2 

17 

59 

N. 

0563 

1875. 

June 

19 

209 

7 

O 

5 1 

S. 

0 433 

> 877 . 

Sept. 

5 

160 

14 

22 

3 i 

S. 

o *377 

1879, 

Nov. 

12 

00 

CO 

48 

13 

>54 

S. 

0*482 


A glance at this table exhibits a well-known condition 
that when Mars is nearest to the earth and when we have 
consequently the best opportunities of studying the 
features upon his disc, his southern hemisphere is always 
directed to the earth, and hence we are likely to be better 
acquainted with that hemisphere than with the northern 
one, which is turned towards the earth only at the greater 
distances of Mars. 

The Satellites of Saturn.— A series of observa- 
tions of all the eight satellites of Saturn by Prof. Asaph 
Hall, dated from Washington in December, 1876, has at 
last made its appearance in No. 2,145 of the Astro nomische 
Nachrichten. 

Satellites of Mars. — A telegram from the Smith- 
sonian Institution to M. Leverrier, received August 19, 
notifies the extraordinary discovery of two satellites of 
Mars by Prof. Asaph Hall, of the U.S. Naval Observatory 
at Washington. The telegram runs thus : “ Two satel- 
lites of Mars by Hall at Washington, first elongation 
west, August 1 8, eleven hours, Washington distance, 
eighty seconds, period thirty hours, distance of second, 
fifty seconds." 


THE BRITISH ASSOCIATION 

Plymouth, Tuesday 

'"THE Plymouth Meeting of the British Association has 
<■* not realised, as far as numbers are concerned, the 
success which we anticipated last week, and which was 
indicated by the business done on the days immediately 
preceding the opening of the meeting. 

The attendance of the regular members from a 
distance has been very good indeed, and can compare 
favourably with meetings that have gone before it, 
but the visit of the British Association, while opening 
wide the gates of hospitality of the people of Ply* 
mouth, does not seem to have awakened the sdeutinc 
interest of the community sufficiently to cause many 
to enlist in its ranks. It is seldom that so small a 
number of local members have been added to the list 
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«*f members and associates at the annual meeting of 
'the; British Association. Yet 'Plymouth and its sur- 
roundingshave a Wdl-known scientific reputation, and 
the falling off In numbers of the present meeting must 
tather fee looked for to the fact that one of the two sister- 
towns to Plymouth has, as a body, held aloof from the 
Association, than to any want of scientific interest 
pervading the great port of the west of England. 

At the opening meeting on the evening of Wednesday 
last, there was a fair attendance, but the noble Guildhall 
was not filled. It is estimated that about 1,300 persons 
were present, including the members of the General 
Committee, who, as usual, were accommodated with 
seats on the platform. The business commenced by the 
Mayor of Plymouth introducing to the meeting the 
President, Prof. Allen Thomson. It was, we believe, 
intended as a graceful compliment to its host, the town 
of Plymouth, that the British Association requested the 
mayor to take the place of the retiring president, Prof. 
Andrews, who is absent through illness. The meeting 
went off very well and the presidential address was, not- 
withstanding its difficult and abstruse nature, listened to 
with profound attention, and commanded the respect 
which must be paid to anything coming from so high an 
authority upon embryology as Prof. Allen Thomson. 

On the next morning the sectional addresses were de- 
livered, some of which appeared in our last issue and others 
we give in the present number. In Section A the address 
by Prof. Carey Foster, F.R.S., was warmly received and 
elicited great applause when he spoke of the radiometer 
and of the great value of the researches of Mr. Crookes, 
notwithstanding the recent utterances of an influential 
mover in scientific circles which might have a tendency to 
depreciate the value of those researches. Prof. Haughton, 
of Dublin, read two papers, the first upon a method ot 
calculating the absolute duration of geological periods, 
and the second, a reply to Prof. Newcomb upon the 
co-efficient of acceleration of the moon's mean motion as 
Illustrated by the original account of the solar eclipse of 
Agathodes. Upon both papers an interesting discussion 
took place. 

At the same section Prof. Osborne Reynolds read a 
paper (which we* publish to-day) upon the rate of pro- 
gression of groups of waves and the rate at which energy 
Is transmitted by waves. The paper was illustrated by 
a very beautiful model in which the progression of wave- 
groups was made visible to the audience by means of a 
long series of light pendulums connected elastically with 
one another. 

Friday was a great day in Section A as far as attend- 
ance was concerned. It had been announced the day 
before that Mr. Preece would (read a paper on the tele- 
phone and show it at work, and that Sir William 
Thomson would make a communication to the section on 
the possibility of life on a meteoric stone falling on the 
earth. In anticipation of these two papers the room of 
Section A was crowded from an early hour, and although 
there were several long mathematical papers on the list, 
the non-mathematical visitors waited in the most patient 
manner for the papers they had come to hear. It so 
happened, however, that the papers that appeared so dry 
to those waiting for something else were of the very 
highest interest and value to mathematicians and astro- 
nomers ; especially that by Prof. j. C. Adams on his dis- 
covery of original papers by N ewton which proved that that 

K philosopher had solved some of the most important 
problems, the solution of which has been till now 
attributed to a much later date, and proving most con- 
clusively that Newton had never fallen into the error 
which for years had been attributed to him. 

Sir Wm. Thomson's paper em the possibility of a metcor- 
ite Incoming the vehide.of animal lift to this earth from 
another planet, or heavenly tody, 
to with much enjoyment Sir Wdfeam seta no difficulty 


in the assumption that animals or germs might without 
injury be conveyed to this earth by meteorites if protected 
in the crevices of the meteoric mass, and muds amuse- 
ment was caused by his saying that though the outside 
shell of a meteoric stone might be incandescent from the 
friction caused by its Eight through the terrestrial atmo- 
sphere, yet within a crevice of that stone might be con- 
cealed a Colorado beetle, which, falling on the earth, 
might become the father of a large and prosperous 
family. The amusement caused by this quaint idea was 
increased to roars of laughter when Prof. Haughton, with 
his well-known wit, ridiculed the idea of the transmission 
of living animals by meteorites, and said that if Sir 
William Thomson had spoken of a Colorado beetle 
arriving by a meteoric stone becoming the mother of a 
large number of baby Colorado beetles he might have 
felt some sort of alarm, but he didn't care how many 
papa beetles came, so long as they left the mamma 
Colorado beetles at home. 

Mr. Preece followed with his paper on the telephone. 
The room was crowded to excess and the paper was of 
the highest possible interest, and not only illustrated by 
diagrams and the instruments themselves, but the latter 
were connected by wires with the post-office at Plymouth, 
about a quarter of a mile off and with that at Exeter 
some fifty miles away. By means of Bell's articulating 
telephone the human voice was distinctly conveyed and 
conversations were carried on between the two stations. 
Owing to induction from the parallel wires between 
Plymouth and Exeter, there was a confused roar as from 
hail pattering on a window pane, and no words could be 
heard, but in his lecture in the Guildhall on the following 
evening, the traffic was stopped for ten minutes, and a 
conversation was carried on by the human voice between 
Plymouth and Exeter. The Guildhall on the occasion of 
Mr. Preece's lecture, was crammed almost to suffocation, 
and the discourse lasted two hours and a half; the 
lecture was upon telegraphy, but the telephone was 
undoubtedly the chief attraction. 

The instrument was again described in Section G this 
afternoon by the inventor, Dr. Graham Bell, who arrived 
from Liverpool yesterday ; he was received with enthu- 
siastic applause, and a most interesting series of 
experiments were shown in illustration of his paper. 

At the General Committee Meeting yesterday, a letter 
from the city of York was read by the secretary, inviting the 
British Association to celebrate their jubilee or fiftieth 
anniversary in that city in consideration of the fact that the 
first meeting of the Association was held at York in 1831. 
The invitation was unanimously accepted. 

After some quiet discussion the resolution that the Asso- 
ciation should visit Nottingham in 1879, and Swansea in 
1880, was carried unanimously ; whereupon Prof. Haughton 
rose, and, amidst great laughter, expressed his regret at 
the proceedings terminating so peacefully, for, as an Irish- 
man, he never liked to see a good fight stopped. Mr. 
Spottiswoode is to be president at the Dublin meeting. 

Some wholesome resolutions have been approved of by 
the Council on the regulations as to the admission of 
papers to be read in the various sections. With regard 
to the discontinuance of Section F the Council ask the 
General Committee to report more fully on the reasons 
which have induced them to recommend this step. 

Plymouth, Wdnestlay 
l By Ttlegraph], 

The following grants were passed at the meeting of the 
General Committee held at the Royal Hotel to-day. The 
names of the members who would be entitled to call t oa die 
general treasurer for the respective grants are prefixed 

Matkmatia* £ 

Cayley, Prof. —Continuation dt Borc&kaidt’s Tables ... . too 
Foster, Prof. Car*y.--Observ»tioa of Atmospheric Eleev . 7 
trtcitv at ... ... ' K 
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Glaisber, Mr. J.— Luminous Meteors... ... . 10 

Joule, Dr,— Determination of the Mechanical Equivalent 

of Heat (renewed) 65 

Thornton, Sir W, — Measurement of the Lunar Disturb- 
ance of Gravity (renewed) 50 

Chemistry, 

Brown, Prof. Crum, —Quantitative* Estimation of Atmo* 

Spheric Ozone 10 

Roberts* Mr. Chandler. — Chemical Composition and 

Structure of some of the less-known Alkaloids ... 25 


Geology, 

Evans, Mr. J.— Kent's Cavern Exploration 

Evans, Mr* J. —Record of the Progress of Geology 

Godwin Austen, Mr.— Kentish Boring Exploration 

Rarkness, Prof. — North-West Highlands Fossils 

Haughton, Rev. Dr. — Fermanagh Caves Exploration 
Herschel, Prof. A. — -Thermal Conductiviiy of Rocks 

Hull, Prof.— Circulation of Underground Waters 

I.ubbock/Sir J., Bait, — Victoria Cave, Settle, Exploration 


50 

100 

ICO 

10 

30 

10 

15 

100 


Biology. 

Dew Smith, Mr. — Table at the Zoological Station, 

Naples 75 

Fox, Col. Lane. — Exploration of Ancient Earthworks ... 25 

McKendrick, Dr, — Investigation of Pube Phenomena by 

Thomson’s Siphon Recorder ... to 

Rolleston, Prof. — Examination of two Caves and Tu- 
muli near Tenby 25 

Stainton, Mr. — Record of Zoological Literature 100 

Thomson, Dr.* Allen. — Transmission of Electrical Im- 
pulses through Nerve Structure 30 

Statistics and Economic Science, 

Farr, Dr. — Anthropometric Committee (renewed) 66 

Mechanics, 

Fronde, Mr. W. — Instruments for Measuring the Speed 

of Ships (renewed) 50 

Thomson, Sir W. — Datum Level of the Ordnance 

Survey 10 


SECTION A. — Mathematical and Physical. 

Ort the Bate of Progression of Groups of Waves and the Bate 
at which Energy is Transmitted by Waves , by Prof. Osborne 
Reynolds, F.R.S. — When several waves forming a discontinuous 
group travel over the surface of deep water, the rate of pro- 
gression of the group is always much less than the rate at which 
the individual waves which compose the group are propagated. 
As the waves approach the front of the group they gradually 
dwindle down and die out, while fresh waves are continually 
arising in the rear of the others. This, which is a well-known 
phenomenon, presents itself to our notice in various ways. 

When a stone is thrown on to the surface of a pond, the ?eries 
of rings which it causes gradually expands so as finally to embrace 
the entire surface of the water ; but if careful notice be taken it 
is seen that the waves travel outwards at a considerably greater 
rate than that at which the disturbance spreads. 

Or, when viewing a rough sea, if we endeavour to follow with 
the eye any wave which is larger than its neighbours, we find, 
after following it in its course for a short distance, that it has 
lost its extra size, while on looking back we see that this has 
been acquived by the succeeding wave. 

But perhaps the most striking manifestation of the phenomenon 
Is in the waves which spring from the bows of a rapid boat, and 
attend it on its course. A wave from either bow extends back- 
wards in a slanting direction for some distance and then dis- 
appears ; but immediately behind it has come into existence 
another wave parallel to the first, beyond which it extends for 
acme distance when it also dies put, but not before it is followed 
by a third which extends still farther, and so on, each wave over- 
lapping the others rather more than its predecessor. Although 
not obvious* very little consideration serves to show that the 
steppedform of these columns of waves is a result of the continual 
dying out of the waves in front of the group, and the formation 


of fresh waves behind. For as each wave cuts slantwise through 
the column formed by the group, one end is on the advancing 
side or front of the group, and this is continually dying while die 
other is in the rear and is always growing. 

So far as I am aware, no general explanation of these pheno- 
mena has as yet been given It has been shown, and I believe 
first by Prof. Stokes, that if two series of parallel waves of equal 
magnitude, but differing slightly in length, move simultaneously 
in the same direction over the same water so as to form a series 
of groups of waves separated by bands of Interference, that these 
groups will advance with half the velocity of the indivi u*l 
waves. This is doubtless an example of the same p f en- ‘ro^non, 
and shows tbat the theory of wave motion is capable of explain- 
ing the phenomena ; but it appears to leave something to be 
desired, — for instance, why should the bands of interference only 
progress with half the velocity of propagation in a deep sea, 
whereas in sound the corresponding bands of interference which 
constitute the beats move at the same velocity as the waves. 

My object in this paper is to point out a fact in connection 
with wave transmission which appears to have hitherto passed 
unnoticed at all events in connection with the phenomena de- 
scribed above, of which it affords a clear and complete explana- 
tion. One of the several functions performed by waves progressing 
through a medium is the transmission of energy. Thus the 
energy which we receive from the sun is brought to us in the 
waves of light and heat ; so in the case of sound the work done 
by the arm of the drummer is transmitted to our ears by the 
waves of sound. It is possible however to have waves which 
travel through a medium without conveying energy ; such are 
the waves caused by the wind on a field of corn. This kind of 
wave may be well understood by suspending a series of small 
balls by threads, so that the balls all hang in a row, and the 
threads are all of the same length. If we then run the finger 
along, so as to set the halls oscillating in succession, the mot ion 
will be such as to give the idea of a series of waves propagated 
from one end to the other ; but in reality there is no propagation, 
each pendulum swings independently of its neighbours, there is 
no communication of energy, the waves being merely the result 
of the general arrangement of the motion. 

In this case there is no communication of energy, neither is 
there any propagation of disturbance. Any one ball may be set 
swinging without in the least disturbing the others ; and what is 
indicated here is a general law that wherever a disturbance is 
transmitted through a medium by waves there must always be 
communication of energy. The rate at which energy is trans- 
mitted in different media, or by different systems of waves, is 
very different This may be illustrated at once by experiment 
If the balls just described are all connected by an elastic thread, 
then they can no longer swing independently. If one be set in 
motion then, by virtue of the connecting thread, it will communi- 
cate its motion to its neighbours until they swing with it, so that 
now waves would be propagated through the bells. The rate at 
which a ball would impart its motion, ie, its energy, to its 
neighbours would clearly depend on the tension of the con- 
necting thread. If this was very slight compared with the weight 
of the balls it would stretch, and the ball might accomplish 
several swings before it had set its neighbours in full motion, so 
that of the initial energy of disturbance a very small portion is 
communicated at each swing. But if the tension of the thread 
be great compared with the weight of the balls, one ball cannot 
be disturbed without causing a similar disturbance in its neigh- 
bours, and then the whole energy will be communicated. 
This is simply illustrated by laying a rope or chain on the ground, 
and hastening down one end ; if then the loose end be shaken up 
and down the wriggle caused will travel to the other end, leaving 
the rope perfectly straight and quiet on the ground behind it, so 
that in this case it is at once seen that the wave carries forward 
with it the whole energy of disturbance* 

The straight cord ana the pendulous balls represent media in 
which the waves are at the opposite limits— in one case none of 
the energy of disturbance is transmitted, and in the other case 
the whole is transmitted. Between these two limits we may 
have waves of infinite variety, in which any degree of energy 
from all to nothing is transmitted. Now the waves of sound 
belong to the class of the cord in which all the energy is trans- 
mitted ; but what I want particularly to make clear is that the 
waves on water are between the limits they are analogous to the 
waves in the balls suspended when connected by an elastic string 
And 1 have so to show that according to the accepted theory of 
wave motion the waves on deep water only carry forward half 
the energy of disturbance. 
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In regular trodioidal waves the particles more fa vertical 
circles with : a constant velocity and are always subject to the 
same pressure. Of theenergy of disturbance half goes to give 
motion to the particles and half to raise them from their initial 
position to the mean height which they occupy during the 
passage of the w ave . 

Now the mean horizontal positions of the particles remain 
unaltered by 0be waves, hence, since their velocities are constant, 
none of their energ* of motion is transmitted ; nor since the 
pressnre on each panicle is constant can any energy be transmitted 
by pressure. The only energy therefore which remains to be trans- 
mitted is the energy due to elevation, and that this is transmitted 
& obvious since the particles are moving forward when above 
their mean position, and backward when below it This energy 
constitutes half the energy of disturbance, and this is therefore 
the amount transmuted. 

For a definite mathematical proof that — 

In wives on deep uniter the rate at which the energy is carried 
forward is | the energy of disturbance per unit of length X by the 
rate tf propagation. 

Let h 0 be the initial height occupied by a particle supposed to 
be of unit weight, A x the height of the centre of the circle in 
which it moves as the wave passes, r the radius of the orbit, and 
0 the angle the radius vector makes with the horizontal diameter, 
then the height of the particle above its initial position is 
ii-Ajj + riinf, adding to this the height due to its velocity 
we have the whole energy of disturbance — 

= 2 {h i - ho) + rsin 0. 

The velocity of the particle is— _ 

- eigfc - i 0 ), 
and the horizontal component of this is— 

** ^5^1 - ^obsin 0 . 

Therefore the rate at which energy is being transmitted by the 
panicle — 

= {2 (A x - A 0 ) + .sm «} Vi* (/., - A 0 ) • tin 0. 
and the mean of this — 

2 f 

■= ~ / {2 (i t - h a ) + r iin e) V2f~(. A x -~f a ) sin 0 d 0 
1 0 

- I r 

and if A be the length of the wave and n k the rate of propa- 
gation — 

^1-^0= ~-»“d “ = 

, \ the mean rate at which energy is transmitted by this particle 
5=3 n h (hi — i4 0 ), 

or the rate of propagation multiplied by half the energy of dis- 
turbance. Q.E.D. 

It now remains to come back to the speed of the groups of 
waves and to show that if the rate at which energy is transmitted 
is equal to the rate of propagation multiplied by half the energy of 
disturbance t then the velocity of a group of waves will be 4 that of 
the individual waves. 

Let P v r* r„ oe points similarly situated in a senes or j 
waves which gradually diminish in size and energy of disturbance 
froth P% to Py> in which direction they are moving. Let £ be 
the energy of disturbance between l\ and P t at time /, E -f a 
the energy between P t and P^ £ + 2 a between /\ and P 4t and 
so on. 

Then at the time / 4 * n after the wave has moved through one 
wave-length it follows that the energy between I\ and I\ 
will be-* 

E *1* £ + a ^ jg jf. 

Z ~~ 2 W 

and between P$ and P % will 

£ + * + * ~ £ + 3* 

' ~ Z ■” ■' u ~ ' 2 * 

and again after another interval, «, the energies between P x and 
/V A an d A will be respectively 

E + tyE + &£ 

. m M + a f 

z 

£ + Ai 4 . £ + %« 

£ E + £*. 


So that after the waves have advanced through two wave-lengths 
the distribution of the energy will Imre advanced one* or the 
speed of the groups is 4 that of the wares, QJ&3V 

Of course this reasoning applies equally to the wares on the 
suspended balk* when connected by an elastic string, as to 
water ; and in this Case the conclusions maybe verified for, as 
on water, the groups of waves travel at a slower rate than the 
waves. This experiment tends to throw light on the manner in 
which the result is brought about When a ball is disturbed, 
the disturbance is partly communicated to the adjacent ball by 
the connecting string, and part retained in the form of pendulous 
oscillation ; that part which is propagated forward is constantly 
reduced in imparting oscillations to the successive balls and soon 
dies out, while the motion retained by the swinging pendulum 
constantly gives rise to succeeding waves until it is all absorbed. 
If the tightness of the cord be adjusted to the length of the 
suspending threads, waves may be made to travel along in a 
manner closely resembling the wav in which they travel on 
water, the speed of the group being 4 the speed of the individual 
waves. 

Although the progression of a group has hitherto been spoken 
of as if the form of the group was unaltered, this is by no means 
the case as a rule. 

In the mathematical investigation it was assumed that the 
motion of the particles is circular ; this, however, cannot be the 
case when the succeeding waves differ in size by a sensible quan- 
tity, and hence in this case the form of the group cannot be 
permanent. And it may be further shown that as a small group 
proceeds, the number of waves which compose it will continually 
increase, until the gradation becomes indefinitely small ; and 
this is exactly what is observed, whether on water or on the 
strings. 

So far as we have considered deep water, when’ the water 
is shallow compared with the length of the waves, the results 
are modified, but in this case the results as observed are strictly 
in accordance with the theory. 

According to thi , as waves enter shallow water the motion of 
the particles becomes elliptical, the eccentricity depending on 
the shallowness of the water ; and it may be shown that under 
these circumstances the rate at which energy is transmitted is 
increased, until when the elliptic paths approach to straight 
lines the whole energy is transmitted, and consequently it follows 
that the rates of the speed of the groups to the speed of the waves 
will increase as the water becomes shallower, until theyare sensibly 
the same. In which case only the groups of waves are perma- 
nent, and Mr. Scott Russell's solitary wave is possible. Besides 
the explanation thus given of these various phenomena, it appears 
that w e have here a means of making some important verifica- 
tions uf the assumptions on which the wave theory is baaed ; 
for the relative speed of the groups and the waves which com- 
pose them affords a criterion a* to whether or not the particles 
move in circles. 

SECTION D,— Biology. 

Department of Anthropology . 

Address by Francis G alton, F.R.S. 

Permit me to say a few words pi personal explanation to 
account for the form of the address 1 mm about to offer. It has been 
the custom of my predecessors to give an account of recent pro- 
ceedings in anthropology, and to touch on many branches of that 
wide subject. But 1 am at this moment unprepared to follow 
their example with the completeness I should desire and yon 
have a right to expect, owing to the suddenness with which I 
have been called upon to occupy this chair. I had indeed the 
honour of bring nominated to the post last spring, but circum- 
stances arising which made it highly probable that 1 should fee 
prevented from attending this meeting, I was compelled to ask 
to fee superseded. New arrangements were then made bf the 
Council* and I thought no more about the matter. However, 
at the last moment, the accomplished ethnologist who otherwise 
would have presided over you was ; himself debarred by illness 
from attending, and the original pianhad to here verted to, 

Under these circumstances I thought it best to depart some- 
what from the tuual form of addressee, and to confine mysrif to 
certain topics with which ,& happen to have been recently 
engaged, even at the risk of incurring the charge of submitting 
to you a memoir rather than an address. 

I propose to speak of the study of those groups of men who 
are tu/ficiemly similar in their mental characters or fa their 
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physiognomy, or in both, to admit of clarification ; and I espe- 
cially desire to show that many methods exist of pursuing the 
inquiry in a strictly scientific manner, although it has hitherto 
been too often conducted with extreme laxity. 

The types of character of which l speak are such as those 
described by Theophrastus, La Bruydre, and others, or such as 
may be read of in ordinary literature and are universally recog- 
nised as being exceedingly true to nature. There are no worthier 
professors of this branch of anthropology than the writers of the 
higher works of fiction, who are ever on the watch to discrimi- 
nate varieties of character, and who have the art of describing 
them. It would, 1 think, be a valuable service to anthropology 
if some person well versed in literature were to compile a volu ne 
of extracts from novels and plays that should illustrate the pre- 
valent types of human character and temperament What, 
however, 1 especially wish to point out is, that it has of late 
years become possible to pur me an inquiry into certain funda- 
mental qualities of the mind by the aid of exact measurements. 
Most oi you are aware of the recent progress of what has been 
termed psycho-physics, or the science of subjecting mental pro- 
cesses to physical measurements aid to physical laws. 1 do not 
now propose to speak of the lavs that have bsen deduced, such 
as that which is known by the name of Fechner, and its 
numerous offshoots, including the law of fatigue, but 1 will briefly 
allude to a few instances of measurement of mental processes, 
merely to recall them to your memory. They will show what I 
desire to Ly stress upon,* that the very foundations of the 
differences between the mental qualities of man aafi man admit 
of being gauged by a scale of inches and a clock. 

Take, for example, the rate at which a sensation or a volition 
travels along the nerves, which his been the subject of numerous 
beauti ul experiments. We now know that it is far from instan- 
taneous, having indeed no higher velocity than that of a railway 
express train. This slowness of pace, speaking relatively to the 
requirements that the nerves have to fulfil, is quite sufficient to 
account for the fact that very small animals are quicker than 
very large ones in evading rapid blows, and for the other fact 
that the eye and the ear are situated in almost all animals in the 
head, in order that as li -tie time as possible should be lost on 
the road, in transmitting their impressions to the brain. Now 
the velocity of the complete process of to and fro nerve trans- 
mission in peisons of different temperaments has not been yet 
ascertained with the desired precision. Such difference as there 
may be is obviously a fundamental characteristic and one that 
well deserves careful examination. I may take this opportunity 
of suggesting a simple inquiry that would throw much light on 
the degree in which its velocity varies in different persons, and 
how far it is correlated with temperament and external physical 
characteristics. Before 1 describe the inquiry 1 suggest, an i 
towards which 1 have already collected a few data, it is nectssaty 
that l should explain the meaning of a term in common use j 
among astronomers, namely, “ personal equation . u It is a well J 
known fact that different observers make different estimates of 
the exact moment of the occurrence of any event There is a 
common astronomical observation, in which the moment has to 
be recoided at which a star that is travelling athwart the field of 
view of a fixed telescope, crosses the fine vertical wire by which 
that field of view is intersected. In making this observation it 
is found that some observers are over sanguine and anticipate 
the event, while others are sluggish and allow the event to pass 
by before they succeed in noting it. This is by no means the 
effect of inexperience or maladroitness, but it is a pefsistent 
characteristic of each individual, however practised in the art of 
making observations or however attentive he may be. The dif- 
ference between the time of a man’s noting the event and that of 
its actual occurrence is called his personal equition. It remains 
curiously constant in every casefor successive years, it is carefully 
ascertained for every assistant in every observatory, it is published 
along with his observations, and is applied to them just as a 
correction would be applied to measurements made by a foot- 
tuie, that was known to be too long or too short by some definite 
amount. Therefore the magnitude of a man’s personal equation 
indicate* a very fundamental peculiarity Of his constitution ; and 
the inquiry I would suggest, is to make a comparison of the age, 
height, weight, colour oThair and eyes, and temperament (so far 
a* it may admit of definition) in each observer in the various 
observatories at home and abroad, with the amount of his per- 
sonal equation. We should thus learn how far the more obvious 
physical characteristics may be correlated with certain mental 
one i, and we should perhaps obtain a more precise scale of 
temperaments than we have at present. 


Another subject of exact measurement is the time occupied in 
forming amelexnentary judgment. If a simple signal be suddenly 
shown, and if the observer presses a stop as quickly as he can 
when he sees it, some little time will certainly be lost, owing to 
delay in nerve transmission and to the sluggishness of the 
mechanical apparatus. In making exper iments on the rate of 
judgment, the amount of this interval is first ascertained. Then 
the observer prepares himself for the exhibition of a signal that 
may be either black or while, but he is left ignorant which of the 
two it will be. He is to press a stop with his right hand in 
the first event, and another stop with his le t hand in the 
second one. The trial is then made, and a much longer interval 
is found to have elapsed between the exhibition oi the alternative 
signal, and the record of it, than had elapsed when a simple 
signal was used. There has been hesitation and delay : in short* 
the simplest act of judgment is found to consume a definite time. 
It is obvious that here, again, we have means of ascertaining 
differences in the rapidity of forming elementary judgments and 
of classifying individuals accordmgly. 

It would be easy to pursue the subject of the measurement of 
mental qualities to considerable length, by describing uther kinds 
of experiment, for they are numerous and varied. Am mg these 
is the plan of Prof. Jevons, of suiden y exhibiting an unknown 
number of beans in a box, and requiring an estimate of their 
number to be immediately called out. A comparison of the 
estimate with the fact, in a large number of trials brought out 
a very interesting scale of the accuracy of such estimates, which 
would of course vary in different individuals, and might be Used 
as a means of classification. I can imagine few gieaier services 
to anthropology than the collection of the various experiments 
that have been imagined to reduce the faculties of the mind to 
exact measurement. Ttiey have engaged the attention of the 
highest philosophers, but have never, so lar as I am aware, been 
brought compendiously together, and have certainly not been 
introduced, as they deserve, to general notice. 

Wherever we are able to perceive differences by inter-Com- 
parison, we may reasonably hope that we may at same future 
time succeed in submitting those differences to measurement. 
The history of science is the history at such triumphs* 1 will 
ask your attention to a very notable instance ot this, namely, 
that of the establishment of the scale of the thermometer. You 
are aware that the possibility of making a standard thermom itric 
scale wholly depends upon that of determining two fixed points 
of temperature, the interval between them being graduated into 
a scale of equal parts. These points are, I need hardly say, the 
temperatures of fre.zmg and of boiling water respectively. On 
this basis we are able to record temperature with minute accu- 
racy, and the power of doing so has been one of the mast 
important aids to physics and chemistry as well as to other 
branches of investigation. We have been so accustomed, from 
our childhood, to hear of degrees of temperature, and our scien- 
tific knowledge is so largely based upon exact thermometric 
measurement, that we canuot easily realise the state of science 
when the theimometer, as we now use it, was unknown. Yet 
such was the condition of affairs so recently as two hundred 
years ago, or thereabouts. The invention of the thermometer, 
in its present complete form, was Urgely due to Boyle, and I 
find in Ids “Memoirs” (London, 1772, vol. vl p. 403) a letter 
that cannot fail to interest us, since it well expresses the need of 
exact measurement that was then felt in a particular ca^e, where 
it was soon eminently well supplied, and therefore encourages 
hope that our present need* as anthropologists may hereafter, in 
some way or other, be equally well satisfied. The letter is irom 
Dr. John Beale, a great friend and correspondent of Boyle, and 
is dated February, 1663. He says in it : — 

“I see by several of my own thermo neters that the gloss- 
men are by you so well instructed to make the steins in equal 

S oriious, that if we could name some degrees, .... we 
it by the proportions of the glass make our discourses intel- 
ligible in mentioning what deg tecs of cold our greatest frosts 

do produce If we can discouise of heat and cold in 

their several degrees, so as we may sign. fy the same intelligibly, 
.... it is mote than our forelathers have taught us to do 
hitherto.” _ „ , . 

The principal experiments by which the mental faculties may 
be measured require, unfortunately for us, rather costly an Indeli- 
cate apparatus, and until physiological laboratories are more 
numerous than at present, we can hardly expect that they will 
be pursued by many persons. 

Let us now suppose that, by one or more of the methods I 
have described or alluded to, we have succeeded in obtaining a 

s 2 
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group of persons resembling one another in some mental quality, 
and that we desire loutieiinine the external physical charac- 
teristics and features most commonly associated with it I have 
nothing new to say as regards the usual anthropometric 
measurements* hut I wish to speak of the great convenience of 
photographs in conveying those subtle but clearly visible 
peculiarities of outline which almost elude measurement It is 
strange that no use is made of phoiovmphy to obtain careful 
studies of the head and features. No single view can pos- 
sibly exhibit the whole of a solid, but we require for ‘that 
purpose view* to be taken from three points at right 
angles to one another. Just as the architect requires lo 
know the elevation, side view, and plan of a house, so the 
anthropologist ought to have the full face, profile, and view 
of the head from above of the individual whose features he is 
studying. 

It might be a great convenience, when numerous portraits 
have to be rapidly and inexpensively taken for the purpose of 
anthropological studies, to arrange a solid framework supporting 
three mirrors, that shall afford the views of which I have oeen 
speaking, by reflection, at the same moment that the direct 
picture of the sitter is taken. He would present a three-quarter 
face to the camera for the direct picture, one adjacent mirror 
would reflect his profile towards it, another on the opposite side 
would reflect his full face, and a third sloping over him would 
reflect the head as seen from above. All the reflected images 
would lie at the same optical distance from the camera, and 
would, therefore, be on the same scale, but they would be on a 
somewhat smaller scale than the picture taken directly. I he 
result would be an ordinary photographic picture of the sitter 
surrounded by three different views of his head. Scales of inelu s 
attached to the framework would appear in the picture and give 
the means of exact measurement. 

Having obtained drawings or photographs of several persons 
alike in most reacts, but differing in minor detail-, what sure 
method is there of extracting the typical characteristics from 
them? 1 may mention a plan which had occurred both to Mr. 
Herbert Spencer and myselq the principle of which is to super- 
impose optically the various drawing* and to accept the aggre- 
gate result. Mr. Spencer suggested to me in conversation that 
the drawings reduced to the same scale might be traced on 
separate pieces of transparent paper and secured one upon 
another, and then held between the eye and the light I have 
attempted ibis with some success. My own idea was to throw 
faint images of the several portraits, in succession, upon the 
same sensitised photographic plate. I may add that it is per- 
fectly easy to superimpose optically two portraits by means 0 / a 
stereoscope, and that a person who is used to handle instruments j 
‘will find a common double eye-glass fitted with stereoscopic j 
lenses to be almost as effectual and far handier than the boxes j 
sold iu shops. 

In illustration of what I have said about photographic 
portraits, I will allude to some recent experiences of my own in, 
a sul ject that I have still under consideration. In previous 
publications I have treated of men who have been the glory of 
mankind, 1 would now call your attention to those who are its 
disgrace* ^The particular group of men I have in view are the 
criminals of England, who have been condemned to long terms 
of penal servitude for various heinous offences. 

It w needless to enlarge on the obvious fact that many persons 
have become convicts who, if they had been afforded the average 
chances of doing well, would have lived up to a fair standard of 
virtue- Neither need I enlarge on the other equally obvious 
fact* that a very large number of men escape criminal punish- 
ment* who in reality deserve it quite as much as an average 
Convict. Making every allowance for these two elements of 
uncertainty* no reasonable man can entertain a doubt that the con- 
vict class includes a large proportion of consummate scoundrels, 
and that we are entitled to expect to find in any large body of 
convicts a prevalence of the truly criminal charactfstics, what- 
ever these may be. 

Criminality, though not very various in its development, fo 
extremely complex in its origin : nevertheless, certain general 
conclusions are arrived at by the best writers on the subject, 
among whom I would certainly rank Prosper Desproe. The 
ideal criminal has three peculiarities of character ; his conscience 
is almost deficient, his instincts are vicious, ana his power ol 
self-control U very weak. As a consequence of all this, he usually 
detests continuous labour* This statement applies to the criminal 
nfcistes generally* the Special conditions that determine the 
description of crime being the character of the instincts ; and 


the fact of the absence of self-control being due to ungovern* 
able temper^ or to passion* or to mere imbecility. 

The deficiency of conscience in criminals, as shown by the 
absence of genuine remorse for their guilt, appears to astonish 
oil who first become familiar with tne details of prison life. 
Scenes of heartrending despair are hardly ever witnessed among 
prisoners ; their sleep is broken by no uneasy dreams— on the 
contrary, it is easy and sound ; they have also excellent appetite*. 
But hypocrisy is a ye»y common vice ; and all my imormation 
agrees in one particular, as to the utter untruthfulness of 
criminals, however plausible their statements may appear to be. 

The subject of vicious instincts is a very large one ; we must 
guaui ourselves against looking upon them as perversions, 
inasmuch as they may be strictly m accordance with the healthy 
nature ol the man, and, being transmissible by inheritance, may 
become the ncrmal characteristics of a healthy race, just as the 
sheep-dog, the retriever, the pointer, and the bull-dog have their 
several instinct*. There can be no greater popular error than the 
supposition that natural instinct is a perfectly trustworthy guide, 
for there are striking contradictions to such an opinion in 
individuals of every description of animal. All that we are 
entitled to say is, ihat the prevalent instincts of each race are 
trustworthy, n<»t those of every individual, A man who is 
counted as an atrocious criminal by society, and is punished as such 
by the law, may nevertheless have acted m strict accordance with 
his instincts. The idtal criminal is deficient in qualities that 
oppose his vicious instincts j he has neither the natural regard 
for others which lies at the base of conscience, nor has he 
sufficient st If control to enable him to con rider his own selfish 
interests in the Jong run. lie cannot be preserved from criminal 
misadventure, either by altruistic or by intelligently egoistic 
sentiments. 

It becomes an interesting question to know how far these 
peculiarities may be correlated with physical characteristics and 
features. Through the cordial and ready assistance of Sir 
Edmund Du Cane, the Surveyor-General of Prisons, who has 
hwwelt contributed a valuable memoir to the Social Science 
Congress on the subject, I was enabled to examine the many 
thousand photogra *hs of criminals that are preserved for 
pur|K>ses of identification at the Home Office, to visit prisons 
and confer with the authorities, and lastly to procure for my own 
private statistical inquiries a large number of copies of photo- 
graj hs of heinous criminals. I may as well say, that I begged 
that the photographs should be furnished me without any name* 
attached 10 I hern, but simply classified in three groups according 
to the nature of the crime* The first group included murder, 
manslaughter, and burglary ; the second group included felony 
and forgt ry ; and the third group referred to sexual crime*. 
The photographs were of criminals who had been sentenced to 
long terms of penal servitude. 

By familiarising myself with the collection, and continually 
sorting the photographs m tentative wa s, certain natural classes 
began to appear, some of which are exceedingly w41 marked. 
It was also very evident that the three groups ut criminal* con- 
tributed in very different proportions to the different physiognomic 
claves. 

This is not the place to go further into details : indeed my 
inquiry is far from complete. I merely quote my experience* in 
order to show the way in which questions of character, phy- 
siognomy, and temperament admit of being scientifically 
approached, and to give an instance of the helpline** of pho- 
tography. If I had had the profiles and the shape of the head 
as seen from above, my results would have been much more 
instructive. Thus, to take a single instance, I have seen many 
pencil studies in outline of selected criminal faces drawn by Dr. 
Clarkr, the accomplished and zealous medical officer of Pettton- 
ville Prison ; and m these sketches a certain very characteristic 
\ roftle seemed to me conspicuously prevalent I should have 
been very glad of photographs to corroborate this. So, again, 
if I had had photographic views of the bead taken from above* 
I could have tested, among other matters, the truth of Prof. 
Benedict's assertion about the abnormally small site of the back 
of the head in criminals. 

1 have thu* far spoken of the character* and, physiognomy of 
well-marked varieties of men t the anthropologist ha* next to 
consider the life history of those varieties and especially their 
tend* ncy to perpe uafe themselves, whether to displace other 
varieties and to spread, or else to die Out. In illustration of 
tins, I will proaed with what appears to be the history of the 
criminal claw. Its perpetuation by heredity is a question that 
deserve* more caret ill investigation than it has received, but U it 
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m many account* mow difficult to grapple with than it may at j 
first sight appear to be. The vagrant habit* of the criminal 
classes* their illegitimate anion* and extreme untruthfulness, are ! 
among the difficulties. It is, however, easy to show that the 
criminal nature tend* to be inherited while, on the other lia^d, it j 
is impossible that women who spend a large portion of the best i 
years of their lives in prison can contribute many children to the | 
population. The true state of the case appear* to be that the 1 
criminal population receives steady accessions from classes who, 
without having strongly marked criminal natures, do nevertheless i 
belong to a tvpe of humanity that is exceedingly ill-suited to 
play a respectable part in our modern civilisation, though they 
are well-huiud to flourish under half-savage conditions, being 
naturally both healthy and prolific. These persons are apt to go 
to the had ; their daughters connort with criminals and become the 
parents of criminals. An extraordinary example of this is given 
by the history of the infamous Jukes family m America, whose 
pedigree has been made out with extraordinary care, during no 
less than seven generations, and is the subject of an elaborate 
memoir printed in the thirty-first annual report of the Prison 
Association of New York, 1876, It includes no less than 540 
individuals of Jukes blood* among whom the number of persons 
who degraded into criminality, pauperism, or disease, is frightful 
to contemplate. 

It is difficult to summarise the results in a few plain figures, 
but I will state those respecting the fvth generation, through the 
eldest of the five prolific daughters of the man who is the 
common ancestor of the race. The total number qf these was 
K>3, of whom thirty-eight came through an illegitimate grand' 
daughter, and eighfy-five through legitimate grandchildren. Out 
of the thirty-eight, sixteen have been in gaol, six of them for 
heinous offences, one of these having been commited no less than 
nine times ; eleven others were paupers or led openly disre- 
putable lives ; four were notoriously intemperate ; the history of 
three had not been traced, and only four were kno*n to have 
done well. The great majority of the women consorted with 
criminals. As to the 85 legitimate descendants, they were less 
flagrantly bad, for only five of them had been in gaol and only 
thirteen others had been paupers. Now the ancestor of all this 
mischief, who was born abort the year 1730, is descril>ed as 
having been a hunter and a tuber, a jolly companionable man, 
averse to steady labour, working hard and idling by turn«, and 
who had numerous illegiti mate children, whose issue has not 
been traced. He was, in fac<, a somewhat good specimen of a 
half-savage, without any *eriou$‘y criminal instincts. The girls 
were apparently attractive, marrying early and sometimes not 
badly ; but the gipsy-like character of the race was unsuited to 
success in a civilised country. So the descendants went to the 
bad, and the hereditary moral weaknesses they may have had 
rose to the surface and worked their mischief without a check. 
Cohabiting with criminals and being extremely prolific, the result 
was the production ot a s*ock exceeding 500 in number, of a 
prevalent criminal type. Through disease and intemperance the 
breed is now rapidly diminishing ; the imant mortality has of late 
been horrible among them, but fortunately the women of the 
present generation bear usually but lew chddren, and many of 
them are altogether childless. 

This is not the place to go further into details. I have alluded 
to the Jukes family in order to show what extremely important 
topics lie open to inquiry in a single branch of anthropological 
research and to stimulate others ttefoUow it out. There can be 
no more interesting subject to us than ihe quality of the stock of 
our countrymen and of the human race generally, and there can 
be no more worthy inquiry than that which leads to an expla- 
nation of the conditions under which it deteriorates or improves. 


SECTION G,-~ Mechanical Scikncr. 

The following is an abstract of the address of the pre 
. wdent, Mr. E, Woods, C.E:— The president selected th, 
question of railway brakes as his topic. He Said tha 
the provision of adequate brake power to control trains wa 
; a subject which had latterly much engaged the attention o 
railway companies and of the Government. In the mmmv 
1874 * Koyal Commission wai appointed tp mouir< 
mto the causes of accidents on railways, and the possi 
mhty of removing them by further legislation. One branch o 
the enquiry naturally led to the consideration of accidents causec 
by coth&bm ; and it appeared from the evidence taken befon 
the Commissioners that trains were generally provided witl 


insufficient controlling power, and that the distance within which, 
when running at high speed, they could be stopped by the brake 
ordinarily in use had not been ascertained with any approach to 
accuracy. It was under these circumstances that the Commis- 
sioners applied to the railway companies to institute a definite 
series of experiments to test the value of hand-brakes, and the 
effect of various systems of continuous brakes. In conjunction 
with CoL Ingtia, R. K., he was intrusted by the Commissioners 
with the supervision of the experiments, to the satisfactory 
conduct of which the railway companies contributed in the most 
liberal manner. With few exceptions, and up to a compara- 
tively recent period, the companies had remained content with 
the bmke appliances which were common forty years ago. 
These, no doubt, were sufficient to control the trains m those 
early days, few as they were in number, and limited in weight 
and speed. The brakes were applied separately, and by hand- 
power, always to the tender, and usually to some few of the 
carriages and to the guard’s van or vans, if such accompanied 
the train. As long ago a* 1S58 the Board of Trade called the 
special attention of the railway companies to the fact that the 
amount of brake power then habitually applied was insufficient 
to prevent frequent accidents occurring from collisions, many of 
which they considered m ght be averted. Particular reference was 
made to two systems wh»ch had come into daily u*e on the East 
Lancashire and the Lancashire and Y orkshire rail ways, namely, the 
brakes of Ne wall and of Fay, by means of which trains of ninety to 
100 tons weight, running fatty miles an hour, could be effectually 
controlled by driver or guard, even when proceeding down steep 
inclines, and brought up within a moderate distance. It was 
certainly matter tor surprise, seeing the advantage of continuous 
brakes, that the railway companies should have so long tolerated 
the old system, and been so slow to adopt a method which, 
instead ot being dependent for its due action on the attention of 
several persons, was effectually placed under the control of one. 
This lethargy prevailed, too, throughout a period when increased 
speed had come to be demanded, when augmenting traffic required 
heavier trains, and when, consequently, more ponderous and 
powerful engines had to be u**ed — circumstances which ought to 
have induced the companies to effect simultaneously a readjust- 
ment of their brake appliances. After the year 1850 many 
attempts were made to supersede the ordinary type of brake, 
some of the brakes introduced b^ing sell-acting and put into 
operation by tbe momentum of the train, wnile others actei as 
sledges or shoes. None, however, proved successful. The 
continuous breaks of Newall and Fay simply involved a wider 
distribution of power over the different vehicles of the train, and 
gave the means of applying that power by one, or, at most, two 
attendants. It was in that direction that the ingenuity of in- 
ventors had recently been turned, and there were now several 
systems of continuous brakes in successful working on the lead- 
ing railways, each claiming some special advantages over its rivals, 
whether as more simple in construction, less expensive in appli- 
cation, or effecting more complete control of the train. The 
Royal Commissioners desired that attention should be primarily 
directed <o the following points : — 1. The distances within 
which trains running at various speeds could be stopped by tbe 
system of brakes in ordinary use on the different lines 
of the United Kingdom ; {2) what remits could be obtained by 
the additional application of brake power ; and (3) how far a 
very large amount of brake power could be suddenly resorted to 
with safety in heavy train* running at high speeds. For the 
purpose of the experiments a portion of the Nottingham and 
Lincoln branch of the Midland Railway was selected as offering 
a piece of line comparatively level and free from any sharp 
curves. Six companies furnished eight complete trains, which 
represented as many systems of continuous brakes comprehended 
in four classes, namely, (t) Clarke’s and Webb’s and Fay’s brakes, 
applied by ordinary mechanical gear ; (2) Smith's and Westing- 
house’s vacuum brakes, actuated by atmospheric pressure pro- 
duced by exhaustion of air ; (3) We»tic>ghouse’s and Steel 
Mclnne^s air brakes * and (4) Clarke’s and Baker's hydraulic 
brakes. The experiments extended over a week, and comprised 
several series. It was demonstrated that the friction of a com- 
plete train, in which the weight of the engine and tender consti- 
tuted, say one-fourth of the gioss weight, inclusive of the 
atmospheric resistance it encountered in its course, was 42-xoothe 
per cent,, or about 9i lbs. per ton, This result confirmed what 
long experience had ted them to anticipate. It was discovered 
further that, on a level fine, a train running at the rate of forty- 
five miles an hour could be stopped by hand brakes within 1,000 
yards, or, if at the rate of sixty miles, within t, 700 yards. The 
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necessity far some greater control over fast passenger trains was 
thus rendered obvious. Through the want of a larger amount 
of brake power much time was lost on a journey, when the 
stoppages were frequent* the drivefs being compelled to slacken 
speed at long distances from the stopping-places. It seemed, 
indeed, scarcely to admit of question that a system which 
was deemed necessary in special cases might be advantageously 
applicable in all cases ; that to render the control of a train 
complete, brakes should be applied to all, or nearly all, 
the wheels ; and that, at least, the driver, if not the 
guards, should possess the power of promptly bringing 
the whole into action. The truth of the principle was 
now very generally admitted by the leading companies, 
some of whom had already adopted continuous brakes, while 
others were preparing to do so. Rather startling disparities 
were disclosed during the experiments. Some of the disparities 
were attributable to the contrivances being of comparatively 
recent origin, but others were dearly owing to the principle upon 
which the action of the brake wa* founded. As between the 
air-pressure and the vacuum brakes there was a loss of 
seconds, which in a train running sixty miles an hour was 
equivalent to 180 yards additional space traversed in the stop. 
Three of the experiments involved the application of all available 
power for stopping. Sand was used, and was found to add 
sensibly to the stopping power. On an average it made an 
addition of x *30 per cent, to tire retarding force otherwise brought 
into play. The trials proved in a very striking manner the 
great advantage of continuous brakes, for even in their least 
effective form they afforded more than double the stopping 
power of the usual hand brakes, whilst in their most effect ive j 
form the power was quadrupled. He was of opinion that no 
system could be considered satisfactory which did not produce a 
retarding power of at least 8 to 10 per cent, of the entire weight 
of the train, in other words, a power by which fast trains could 
l»e stopped m from one* third to one-fourth less time than at 
present. Obviously tut stopping distance was primarily in- 
fluenced by two considerations : — (1) The length of the interval 
w hich elapsed between the brake being put in'o operation and 
its taking an effective grip on the wheels ; and (2) the amount 
of pressure brought to bear on each wheel, and the constancy or 
otherwise of the action after the blocks had gripped the wheels. 
The unpleasant sensation often experienced during quick 
stoppages was produced by intermittent and fitful action. After 
the brakes had been made to bite the wheels their hold 
became relaxed, a slip took place, followed by successive 
b'tes and slips, the latter giving rise to sudden accelerations 
of speed. The action of a perfect brake should exactly resemble 
that which gravity would cause if an ascending incline of 
uniform gradient could be suddenly placed in front of the train 
to prevent its motion. Under such conditions no inconvenience 
or danger need be apprehended from the stoppage being accom- 
plished within even a shorter distance than any that was effected 
during the experiments. A valuable addition^ of power, under 
the immediate control of the driver, would be afforded by the 
fitting of brakes to the engine, and he was glad to find that the 
recommendation of the Royal Commis doners in this respect had 
met with prompt attention at the hands of the railway companies. 
The question of the best material for brake blocks had of late 
received a good deal of consideration, and it would seem that 
cast-iron, and even steel, was fast superseding wood, It generally 
happened that wheels did not become skidded until the speed of 
the train had been materially reduced. It seemed desirable, 
therefore, that for ordinary stops the brake pressure should be 
applied ao a® to act just short of skidding the wheels, the full 
skidding power being only u«ed in cases of imminent danger. 
The general adoption of an effective system of continuous brakes 
on carriages which had to run from one line to another would be 
productive of much advantage, for then, in breaking-up and re* 
snaking a train at any junction station, the carriages would be 
found ready-fitted with the requisite appliances for working. If 
allied companies could only agree to adopt the same system, 
brake improvement® would proceed with far greater rapidity than 
at present, and public convenience would thereby be promoted. 
The time had arrived not oaly when each system should be 
scrutinised and tested in the most comp’ete manner, but when the 
companies should clearly set before themselves the conditions 
which a good continuous brake ought to supply, A study of 
the different methods which came under his (the lecturer's) 
ho -ice during the experiments pointed to the fallowing 
considerations as necessary in view of the provision of 
pii&ct brake power to heavy tot trains :— *♦ The brake 


pover should be applied to all the wheels of all the 
vehicles throughout the train, a. The power by which the 
block* were forced upon the wheel* should be adequate for skid* 
ding the wheels on the speed becoming moderately reduced. 

3. The driver should have the whole of the brake power com- 
pletely under his command, and be able to apply it at a moment's 
notice, as he was the first person likely to discover any obstruc- 
tion ahead, and was primarily responsible for the regard of the 
danger signals. He could thus stop the train at once, and no 
time would be lost by his having to signal danger to the guard, 

4. The guards should individually poises* the like means of 
applying the continuous brake, so that they m’ght be able to 
stop the train without reference to the driver, oa an emergency 
which might manifest itself to them but not to him, such, for 
instance, as a broken axle, or a carriage getting off the line. 

5. The power in hani should be so suscep ible of modification 
that the driver should be able to apply a moderate amount only 
for effecting ordinary stops, while he kept in reserve a proper 
excess to be used only cm emergencies, or on slippery rails. 
6 Full brake application should not require more than a very 

| moderate effort on the part of either driver or guard. 7. The 
pressure should be steady, an! distributed as equiUy as possible 
over all the wh*e\s, and, with the intervention of some elastic 
medium, should act upon the wheels in such a way a® to prevent 
too sudden stopping or the snapping of chains, which produce 1 
discomfort and inconvenience to the public, 8. The machinery 
should be of simple C\>n»ti a :tion, not likely soon to get out of order, 
and admitting of being easily repaired, 9. lndic.it on should be 
constantly afforded to driver and guards that the brakes were in 
proper condition to woik or otherwise, to. Tne power of 
working th^ tender brakes and the van brakes by hand might be 
advaotageoudy retained. 1 1. The brakes should be self-acting 
in case of the severance of the train. 12, Automatic action 
being provided, means should be furnished the brake attendants 
for modifying that action instantaneously, according to the cir- 
cumstances in which the train might be placed after an accident. 
13. It would be dangerous, and therefore unad viable, to give to 
passengers any pjwer over the brakes. Such seemed to be the 
principal conditions necessary for realising the conception of a 
perfect brake— a brake which would constitute an invaluable 
instrument in contingencies of almost daily occurrence at some 
place or another in the great railway network of the country. 

REMARKABLE PLANTS 
II L — The Sensitive Plant (Mimosa pudica). 

I N our ordinary popular conception of the difference 
between the two kingdoms iuto which the organic 
world is divided, we are apt to attribute to one a power 
of spontaneous motion dependent on tbs possession of a 
certain internal mental faculty to which we apply the 
term voluntary power ; while a similar property is not 
considered to be inherent in the members of the other 
kingdom. The most recent researches thro or, to say the 
least, considerable doubts on the universal applicability 
of this test to distinguish animals from plants. Now that 
the Desmidiea; and the OsciUatorieae are, by universal 
consent, relegated to the vegetable kingdom, and that 
many bodies described by Ehrenberg as animals are 
found to be particular stages in the life-history of certain 
vegetable organisms, this character seems but to follow 
in the wake of others which have one by one been aban- 
doned as absolute discriminating tests between the mem- 
bers of the two kingdoms. Among the more commonly* 
occurring and fanailur movements o i vegetable tissues, 
the dependence of which on external mechanical causes 
is at present but imperfectly understood, are those mo* 
tions of the leaves and other parts of plants which are 
comprised under the common designation of Movements 
of Sensitiveness or Irritability. It has been well shown 
by Sachs 1 that these movements are of three different 
kinds, vir,;-— 

1 . Those periodic movements which are produced 
entirely by internal causes, without the co-operation 
of any considerable external impulse of any kind. Such 
movements may be termed automatic or spontaneous 
* "Text-Book of Botany/ BnglUb edition, Book 111 , chap. 9 
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and ate illustrated by the rhythmical movements of the 
smaB lateral leaflets of the trifoliolate leaf of the Indian 
4t telegraph-plant,” Desmodium gyrans. 

% Those apparently spontaneous motions of leaves and 
petals which are doe to alternations in the intensity of 
light and heat, and therefore obviously to external causes. 
It is motions of this kind which give rise to the varying 
diurnal and nocturnal position of the leaves of some 
plants, and to the closing of certain dowers in the 
evening or in wet weather. 

3. Those movements of foliage-leaves, or in certain 
cases of organs belonging to the flower, which are due to 
sensitiveness to touch or concussion. A familiar example 
of this class of movements is furnished by the well-known 
irritability of the leaves of the Sensitive Plant ; and it is 
to this class that we propose to confine our attention in 
the present paper. 

Two preliminary remarks may be made, which are 
applicable not only to the special class of movements now 




Sen*it»ve Plant {Mimosa fndica, D C.'. 

under discussion, but also to the two others to which we 
have alluded above. All these three kinds of movements 
are manifested only when the pans in question are per- 
fectly mature, and when the peculiarity of their internal 
structure, which renders the phenomenon possible, is fully 
/ developed. In this respect they afford a remarkable contrast 
to another class of movements exhibited only when the pan 
of the plant is in active growth, of which we have illustra- 
tions in the singular phenomena of climbing stems and ten- 
! drils described in detail by Darwin in his “Movements and 
Habits of Climbing Plants.” Another peculiarity common 
to all the three kinds of movements, and again distin- 
guishing them from the movements of climbing plants, 
;ls that they belong entirely to the fofiar or appendicular 
Organs, *>., leaves in the wide botanical sense, as includ- 
ing foHage-leaves, sepals, petals, stamens, and carpels, 
nod not in any case to axial structures or stems and 
.branches. 

g Whh regard to the anatomical structure of the parts 


Me h exhibit the phenomena in question, it is seen that 
in almost all cases a mass of very succulent parenchyma 
(small-celled cellular tissue), several layers of cells In 
thickness, envelopes an axial or central fibro-vascular 
bundle, or a few such bundles running parallel to one 
another, these bundles not being sufficiently lignified to 
be hard, and therefore remaining flexible and extensible, 
and permitting the upward and downward flexions in 
which alone the movement generally consists ; the whole 
is enveloped by an only feebly developed epidermis. The 
best known illustrations of these movements are furnished 
by the two species of “ Sensitive Plant,” Mimosa pudica 
and sensitiva^ but are also exhibited by the leaves of 
several other Mimosas , and of species of Oxalis , Robinia, 
Dcsmanthus , and Smithia ; by the stamens of several 
species of Berberis and of many Composite, and by the 
stigmas of Mimulus , Martynia , Goldfussia , Stylidium , 
and Megaclinium . The following account of the me- 
chanical forces which set in motion the phenomena in 
| question is taken mainly from the very laborious re* 

: searches of PfefFer. 1 

The very succulent parenchyma is, when the plant is in 
| active growth, always In a very turgid condition ; the 
I cells are absorbing sap freely through their permeable 
I cell-walls by endosmodc force ; and in so doing tend to 
stretch the axial bundle, as well as the epidermis which 
presents an opposing resistance. The sensitiveness or 
irritability resides entirely in the parenchyma, either on 
one or both sides of the fibro-vascular bundle. The irri- 
tability depends on a two-fold cause : firstly, the paren- 
chymatous cells are perpetually absorbing water by e»* 
dosmose, and thus placing the cell-walls in a state of 
tension ; and secondly, a slight impulse im- 
parted to the sensitive cells causes a portion 
of the absorbed fluid to be driven out 
through their cell-walls. The cause of the 
movement itself is believed by Pfeffer to be 
this : that at the moment when the turgid 
cells are giving off water, the elasticity of 
their tense cell- walls comes into play, causing 
them to contract in proportion to the 
amount of water expelled. Inasmuch as this 
water escapes into the intercellular spaces of 
the sensitive tissue, and from thence is 
partially transferred to other non-sensitive 
portions of the plant, the sensitive tissue 
decreases in volume, while the non-sensitive 
portion in some other part of the organ 
becomes correspondingly expanded, the 
epidermis of the sensitive portion at the 
same time contracting from its elasticity. 
This side therefore becomes concave, the 
other convex ; and the sensitive organ in 
consequence bends, carrying with it what- 
ever other organs it may bear, which there- 
fore rise or fall according as the concavity of 
, the curvature is on the upper or under side of the organ. 
Immediately after this has taken place the organ is no 
longer sensitive, the flaccid cells having too little turgidity 
to allow of the escape of any more water. But after a 
short time they again absorb water ; their turgidity in- 
creases ; their cell- walls become again stretched or tense ; 
and the previous sensitive condition, as well as the original 
position of the parts, is again restored. 

The following is Sachs' and Pfeifer’s description of the 
anatomy of one of the common Sensitive Plants, Mimosa 
pudica The leaf is bi-pinnate, consisting of a petiole 
trom 4 to 6 centimetres long, with two pairs (rf secondary 
petioles 4 to 5 cm. in length, and on each of these from 
fifteen to twenty pairs of leaflets 5 to 10 millimetres long 
and u$ to 2 mm. broad. All these parts are connected 
with one another by the contractile organs described 
above : every leaflet is immediately attached to the rachis 
by such an organ from 0*4 to 0*6 mm. long, and this 

* pfeffer, Physiotagische Untersuchttn^en, *$73- 
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again to the primary petiole by another similar organ 
from 2 to 3 m long and about 1 mm, thick. The base 
of the petiole itsdf is transformed into a nearly cylindri- 
cal contractile organ or u pulvinus,” 4 to 5 mm. long and 
a to 2*5 mm. thick# furnished, like those of the secondary 
petioles, with a number of long stiff hairs on the under 
side, the upper side being only slightly hairy or entirely 
glabrous. The pulvinus consists of a succulent paren- 
chymatous tissue of the kind already described. The 
cells of the under side are thin- walk d, those of the upper 
side have walls about three times as thick. Each cell 
contains a moderate quantity of protoplasm, a nucleus, 
small grains of chlorophyll, starch, and, in addition, a 
large globular drop consisting of a concentrated solution 
of tannin surrounded by a pellicle. 

A somewhat slight concussion of the whole plant causes 
the contractile organs of the primary petioles of all the 
leaves to curve downwards, those of the secondary petioles 
forwards, thoce of the leaflets forwards and upwards, 
closing like the wings of a butterfly at rest After irrita- 
tion the pulvinus is flaccid, and more flexible than before. 
A light touch on the hairs on the under side of the 
pulvinus of the primary and secondary petioles is sufli- 
cient to produce the movement ; in those of the leaflets 
the lightest touch on the glabrous upper side. When 
the temperature is high and the air very damp, the 
irritability is much greater, and any local irritation incites 
movements in the neighbouring organs, often in all the 
leaves of a plant, a phenomenon which has been termed 
"conduction of irritation. * If one of the uppermost 
leaflets is cut off by a pair of scissors, or its 
pulvinus touched, or if it is placed in the focus of 
a burning-glass, the irritation immediately takes place, 
and this irritation is communicated to the next lower pair 
of leaflets, and in succession to those at a greater distance ; 
after a short time the leaflets of an adjoining secondary 
petiole begin to fold together from below upwards, and the 
same with the other secondary petioles ; finally, and 
often after a considerable time, the primary petiole bends 
downwards ; the phenomenon is then conducted to the 
primary petiole of the next leaf below, as well as to the 
next one above. It sometimes happens, however, that 
particular parts appear to be less susceptible, and do not 
display the phenomena in question until after they have 
been once passed by. If the plant is left to itself, the 
leaflets again expand, and the petioles reassume their 
erect position after a few minutes ; the contractile organs 
are then again irritable. 

That the phenomena of irritability are connected with j 
a displacement of water from the succulent tissue and its 
replacement by air, is shown by the evident and imme- 
diate change in colour ; the expulsion of the air from the 
intercellular spaces and its replacement by water causes 
the whole organ to assume a darker colour. If, more- 
over, one of the large contractile organs is cut or 
punctured, a drop of water immediately escapes from if, 
and if placed in water it again absorbs it eagerly. A 
variety of experiments by Sachs, Pfeffer, and Briicke also 
appear to prove conclusively that the sensitiveness resides 
in the under, and not in the upper side of the organ. 

With regard to external conditions which interfere with 
the sensitiveness of the leaves of Mimosa, they become 
rigid or insensitive from cold when, the conditions being 
otherwise favourable, the temperature of the surrounding 
air remains for some hours below 1 5 0 C. (59 0 F.) ; the 
lower the temperature, falls below this point, the more 
quickly does the rigidity set in. With regard to the upper 
limit, the leaves of the sensitive plant become rigid within 
an hour in damp ajr of 40 0 C (104° F,) t within half an 
hour in air of 45* 1 C. (113° F.}, m a few minutes in air of 
49° or 50° C (122 0 F.). In water the rigidity from cold 
sets in at a higher temperature* vi% in a quarter of an 
tour between 16 0 and 17 0 C ( 6 z° F.), and the rigidity 
from heat at a lower temperature than in air# viz.# in a 


quarter of an hour, between 36* and 40° C A plant im- 
mersed in water of from 19 0 to 2i°‘$ C remains sensitive 
for eighteen hours or more. The maximum degree of 
sensitiveness appears to be reached at 30° C* ($6 6 C), at 
which temperature the plant is so sensitive that the move- 
ment is communicated to a number of leaflets almost 
simultaneously. During the rigidity from heat, whether 
in air or water, the leaflets are closed, as after irritation, 
but the petiole is erect# and when irritated, turns down- 
wards. 

If placed in the dark, the irritability to touch is not 
at first affected, but disappears completely if the dark- 
ness lasts for a day or more ; when again exposed to 
light, the sensitiveness is restored after some hours. The 
position of the parts is. however, very different from that 
in the insensitive condition caused by heat ; the leaflets 
remain quite expanded, but the secondary petioles are 
directed downwards, and the primary petiole nearly hori- 
zontal. The same effects are caused, though in a less 
degree, when the supply of light is defective. M. Paul 
Bert states that the irritability of the leaves of Mimosa 
is destroyed by placing the plant under a bell-glass of 
green glass almost as completely as if placed in the dark ; 
the plants were entirely killed in twelve days under 
blackened, in sixteen days under green glass; plants 
placed beneath white, Ted, yellow, violet, and blue glasses 
were still perfectly healthy and sensitive, though varying 
in the rapidity of their growth. 

Drought also causes temporary rigidity. If a plant is 
left un watered for a considerable time, the sensitiveness 
of the leaves perceptibly diminishes with the increasing 
dryness, and an almost complete rigidity ensues, the 
primary petiole assuming a horizontal position, and the 
leaflets expanding ; watering the soil causes a return of 
the sensitiveness after two or three hours. 

The same effect is produced if respiration is prevented 
by exhausting the air. If a plant of Mimosa is placed 
under the receiver of an air-pump and the air gradually 
exhausted, the leaves first of all fold up, no doubt in con- 
sequence of the concussion ; but the leaflets then expand, 
the petiole becomes erect, and, while the leaves assume 
the same position as after prolonged withdrawal of light, 
they now remain rigid, resuming their sensitiveness when 
again brought into the air. 

Finally, with regard to the effect of poisonous sub- 
stances, J. B. Schnetzler has pointed out that the sub- 
stances which destroy the contractility of animal sarcodc 
also destroy the irritability of the leaves of Mimosa and 
other sensitive organs of plants. Curare has no preju- 
dicial effect in either case, while nicotine, alcohol, and 
mineral acids destroy both. The vapour of chloroform 
causes transitory rigidity either in the expanded or in the 
folded position resulting from irritation. 

The .genus Mimosa is a very large one, forming, to- 
gether with Acacia, the greater part of the sub-order Mi* 
tnosese of Leguminosac, and embracing about 300 species, 
natives mostly of tropical America, extending aho south 
of the tropics, and into tropical Africa and the East Indies. 
Tliey have definite stamens (not more than twice the 
number of petals), anthers not ripped by a gland, and a 
pod, the valves of which, when ripe, are either detached 
entire or break into transverse joints. They are mostly 
herbs, under-shrubs, or climbers ; a few erect much- 
branched shrubs ; one or two trees ; a large number are 
spiny. It is only some of the species that are sensitive. 
M, sensitiva, which is also grown in our greenhouses# 
differs from M. pudica in the leaves having only two pairs 
of pinnae, and each pinna only two pairs of ovate leaf- 
lets, the inner leaflet of the low pair befog always very 
small M. atf «&,*anotber sensitive species occasionally 
seen in hothouses, has elegant flower-heads of a psle pink 
colour. Our illustration of M. pudica is taken, by per- 
, mission of Messrs; Longmans, from Thomas ** Textbook 
J of Botany,” English edition. A. W. B. 
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NOTES 

Tm health of M* Lew Her is so far restored as to enable him 
to Stay at Dieppe during the bathing season. Learning that he 
intended to travel for bis health, the new Minister of Public 
Instruction offered M. Leverrier a special credit for expenses, 
on the ground that “it is the national interest to preserve a 
matt who is an honour to the nation.” 

THR programme of excursions of the French Association 
has been published in the Havre papers. It includes visits to 
Fecamp, a town which is rich in memorials of William the 
Conqueror; to Villiers-sur-mer and Trouville, and to Balbec, 
Tancarviile, and Liilebonne, where a Roman circus has been 
discovered ; a visit to Havre and vicinity, and an excursion 
to Rouen and a visit to its manufactures and monuments. 
In his inaugural speech M. Broca, the president, will deal 
with the same subject as Prof. Allen Thornton at Plymouth. 
We regret to state that M. Kuhleman, who had been elected 
president for 1878 at Clermont-Ferrand, has resigned. The 
Association will have again to choose a president for 1878, and 
also for 1879 ; the latter will act as vice-president next year. 
According to a decision agreed to last year, the 1878 meeting 
will take place at Versailles during the International Exhibition, 
the rules not allowing any meeting to be held in Pans. The 
organisation of that exceptional meeting, and the measures for 
the reception of foreign members and associates, will require 
much consideration. 

The Dcttver Tribune of August 2 announces the'arrival in that 
city of the Hayden scientific party, of which Dr. Hayden, Sir J. 
D. Hooker, Gen. Strachey, and Prof. Asa Gray form part. 
Southern Colorado had been explored, and the mountains above 
George-town and Berthoud’s Pass, &c., were then to be visited, 
when the party were to move on to Utah, Nevada, and California. 

Prof. Wan KLYN has been elected to the chair of Chemistry 
and Physics of St George’s Hospital, vacated by the death of 
Dr. Noad, F.R.S. 

The official paper of the French Republic has gazetted the 
organisation of the jury and the scheme for distribution of awards 
for the forthcoming Universal Exhibition. Independently of works 
of art 100 great prizes and exceptional allocations in silver will be 
distributed by a special jury composed of the presidents of all 
the juries ; 1,000 gold medals, 4,000 silver medals, 8,000 bronze 
medals, and 8,000 honourable mentions will be distributed by a 
number of class or sectional juries. The juries will be appointed 
by the several Governments in proportion to the number of 
exhibitors. 

THE FH$orifique t fitted up for the transportation of meat on 
the Teliier system with metbylicacid, has arrived at Havre, from 
Brazil, with its cargo in an excellent state of preservation. It is 
stated that a banquet of the meat will be served during the 
forthcoming session of the French Association at Havre. 

Mft. G, S. Boulger, Prolessor of Natural History In the Ciren- 
cester College, reprints from the Proceedings of the Cotteswald 
Naturalists* Field Club, a pamphlet entitled 4< Notes Preliminary 
to a Proposed Flora of Gloucestershire,” As the title implies, there 
is no attempt to arrive at an estimate of the vegetable productions 
of the county, and the publication would appear to have for its 
main Object the inviting of information on the subject (addressed 
to Mr* Boulger at the Scientific Club, Savile Row) from those 
who have in any way worked at its flora. 

tins last Animal Report of the Smithsonian Institution 
relating to the year 1875, contains much of great scientific im- 
preftanoe* The Institution continues to carry on, with admirable 
eftdency its tree great classes of operations— ist; those relating 
to the immediate objects of the bequest, vis., the increase and 
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diffusion of knowledge through researches, publications, and 
exchanges, and and, those which pertain to tbe care and manage* 
meat of the Government collection in natural history and 
ethnology constituting the United States National Museum, of 
which the Institution is the custodian. Under the care of the 
institution this museum bids fair to become one of the finest in 
the world. During 1874 important meteorological researches 
were undertaken by the Institution, and its publications embrace 
valuable works in nearly all departments of science. Among 
the papers printed as an Appendix to the present Report, are 
Arago’s Eulogy of Volta, De Candolle** Probable Future of 
the Human Race, Prof. Prestwich’s inaugural lecture on the 
Past and Future of Geology (which appeared in Nature at the 
time), a paper on the Refraction of Sound, by Mr. W. B. 
Taylor, a paper on an International Code of Ethnological 
Symbols, and Dr. Abbott’s elaborate memoir on the Stone- Age 
in New Jersey. 

Some 'of our readers may be interested to know that the 
Ipswich Museum, under the curatorship of Dr. Taylor, contains 
a very fine collection of crag fossils. Prof. Ray Lank ester, in a 
letter to a local paper, states his conviction, founded upon wide 
knowledge of such collections, “ That the combination of Mr. 
Canham’s collection with the valuable and unique specimens 
already presented to the museum by Mr. Alderman Packard, 
when mayor, and by other public-spirited men, has rendered the 
collection of crag fossils, shells, teeth, bones, box-stones, and 
clay nodules, by a Jong way the most complete in existence. I 
doubt,” Prof. Lankester says, “if any other town possesses — 
certainly no English town does — so complete and valuable a 
series of specimens illustrative of its local geology.” 

PeTERMann’s Mittkeilungen for September will contain a map 
of considerable interest at the present time, but also of the 
highest permanent value, — is a map of the region between 
and including Bulgaria, S.E. Servia, and the Balkans. This is 
the result of many journeys mad*.* by the author, F. Kanitz, 
between the years i860 and 1875, and is accompanied with a 
detailed account of the results obtained. This same number 
will contain the conclusion of Giissfeldt’s travels in the Arabian 
Desert, and of Polakowsky’s paper on the V egetation of Coita 
Rica. 

The Bulletin of the Paris Geographical Society for June con* 
tains a long paper by M. J. Dupuis on his journey in Yunnan. 

Col. Gordon, Governor-General of Upper Egypt, has made 
a contract with Messrs. Yarrow and Co., of Poplar, for the con- 
struction of four very Jight draft steel steamers, for use on Lake 
Albert Nyanzi, and for opening up the navigation of the rivers 
in Central Africa, These steamers will be carried on land on the 
backs of negroes, and consequently Messrs. Yarrow and Co. 
have to sub-divide the packages in such a manner that none shall 
exceed 200ib. weight. It is estimated that no less than 4,000 
men will be employed for the porterage of these vessels. 

We have received No. 3 of Appalachia, the journal of the 
Appalachian Mountain Club, which contains several papers of 
general interest. 

Stanford’s Library Map of Africa, originally constructed by 
the late A. Keith Johnston, and of which a new edition is just 
out, is as fine a specimen of map construction as we have seen. 
The scale is so large as to admit of exhibiting minute feature*, 
and the map not too large to be hung on a wall. It is brought 
up to the latest date, which is saying a great deal in respect of 
Africa, and so far as we have, tested it, shows everything that 
such a map ought to da 

OUR agricultural readers would do well to procure a circular 
by the Science and Art Department, South Ktmington, 
giving directions for the collection and forwarding collections of 
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wheat, barley, and Oits* tbe growth of 1877, required to show 
the variations in quality existing in these descriptions of corn 
according to the tircumstances and conditions influencing their 
growth. Such a collection is important both from a practical 
and a menti&c point of view. 

W* have received a very interesting catalogue of a collection 
of great Interest to archaeologists and collectors generally to be 
sold by Mr. Stevens, of King Street, Covent Garden, at the 
Alexandra Palace, on Tuesday and Wednesday next. This is 
the collection known as the Whitfield collection, containing 
many fine specimens of implements, weapons, ornaments, 
clothing, &c., from the Sooth Sea Islands and other regions, as 
well as a number of natural history objects. Those of our 
readers wishing to form or to complete collections would do 
well to get a catalogue and attend the sale. 

Prof. Piazzi Smyth, of the Royal Observatory, Edinburgh, 
writing to the Scotsman under date August 19, 4 p.m., states 
that in the twenty-seven hours elapsed since the 18th, at one 
o’clock P.M., the amount of rainfall was 1*349 inch — a greater 
amount than has been registered at Edinburgh before, within the 
same length of time, during the present year. ** Twice only, on 
January 1 and July 16, did the day’s record just rise above one 
inch ; but each of those days was a Monday’s record, summing 
up a forty-eight hour, ia place of the usual twenty-four hour, 
interval. On each of these occasions, however, of undoubtedly 
heavy rainfall, as well as the present extra one, the direction of 
the wind was east. That is not an ordinary direction from which 
to expect rain, but when it does come from that quarter it has 
the characteristic, only recently ascertained, ol producing a par- 
ticular band in the prismatic spectrum of sky-light, by which its 
approach may often be usefully predicted, and by any and every 
private observer for themselves, even in cases where the baro- 
meter may fail” 

Among the subjects on which papers are to be read during 
the present session at the Bradford Scientific Association, are — 
On Colour, by Henry Pocklington ; The Structure of Stems, 
by Mr. J. Abbott ; On Grasses, by Mr. W. West ; Indigo, by 
Mr. Whittaker ; Pyroxihne, by Mr. J. A. Douglas ; Field 
Geology, by Mr. A. Crebbin. 

The Yorkshire Naturalists* Union paid a visit to Goolc Moors 
recently, where they had a field-day and a general meeting* 
which appear to have been in all respects successful 

The leading article in the August number of the American 
Naturalist is an exceedingly pungent address on ** Catastophism 
and Evolution,” by Clarence King, who treats the subject with 
animation and force. Both evolutionists and their opponents will 
read the article with interest. 

We have received from a Ceylon correspondent an interesting 
account of the Colombo Museum, which we regret being unable 
to publish in full. He also stnds us a photograph of the museum, 
which, we believe, is the finest building in the island, not except- 
ing Government House, indeed will compare favourably with 
similar buildings even at home. This is a work with which the 
name of Sir W. H* Gregory, who has just completed his term of 
government In the island of Ceylon, will always be associated. 
The colony has been increasing in wealth at an unprecedented 
rate during the last five years, and the governor has done his best 
to make the intellectual and moral elevation of the people equal 
then material prosperity. There are few countries where the 
aids of science are so necessary. There are few countries where 
those aids have been so greatly neglected. Sir Wm. Gregory 
saw this, and tried to give to the people themselves those tastes 
which alone could lead to the proper remedy. With this view 
the museum was built at Colombo, to be a sort of nucleus for 
the spread of general scientific education. The Colombo Museum 
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occupies a commanding position in the Cinnamon Gardens, a 
favourite evening report The collection within is a very scanty 
one, as might be expected from an institution only five months old 
and in a place where a general taste for science has yet to be 
cultivated. Most important collections as yet relate to the history, 
antiquities, and superstitions of the island. A large room it fined 
with specimens of native manufacture. In the abundant vegetable 
wealth with which Ceylon has been favoured, the treasures that 
may lie hidden beneath in its rocks have been treated with com- 
parative neglect Very little has been done for its geology, as 
will be evident from a glance at the one glass-case devoted to 
specimens of Ceylon rocks. We trust, however, that in ti me a 
collection will be formed worthy of the building and the island. 
We ought not to omit mentioning that the museum contains a 
magnificent collection of snakes (Ceylon) by Mr. W. Ferguson, 
of Colombo. A catalogue would be of great service and might 
be made eminently instructive. We hope that the public of 
Ceylon will soon fill the empty shelves in token of their apprecia- 
tion of the generosity shown by the Government in giving them 
a free museum. 

We are pleased to notice that the new building for the Peabody 
Museum of American Archaeology and Ethnology is so far finished 
as to enable Mr. F. W, Putnam, the Director, to begin work there, 
and he has now removed the collections forming the Museum 
from Boylston Hall where they have been in temporary quarters, 
to the upper rooms of the new building, which is located near 
the Zoological Museum, and will eventually form a part of one 
grand structure. The new Museum is fire-proof, and the 
building is only to be used for the purposes of the trust, via., a 
museum and library (and lecture-rooms eventually) of Archaeo- 
logy and Ethnology. The present portion will cost, when cased, 
not far from 60,000 dols , and a building fund of 50,000 or 

60.000 dols. will still be left for its completion. The original 
fund for the building was 65,000 dols., and it is proposed always 
to retain at least 50,000 dols. as a building fund for the future. 
The present building will supply the wants of the Museum 
probably for the next ten years. We are also interested to know 
that the collection of Peruvian articles, obtained about thirty 
years ago by Mr. John II. Blake, of Boston, and which has 
been consulted by so many writers on Peru, has just been pre- 
sented to the Peabody Museum, and will form a valuable 

I addition to the already large Peruvian collection given by the 
late Prof. Agassiz and his son Alexander. 

DR. Hornstkin, of Prague, has communicated a paper to 
the Vienna Academy on t^e probable connection of the wind 
with the period of sun-spots. He shows that in Prague, as in 
Oxford, the average yearly direction of the wind, in the time ot 
minimum to maximum sun-spots, progresses in the direction 
from south to west, and on the other hand, in the time from 
maximum to minimum sun-spots, it shows an opposite variation. 
Dr, Homstein finds further, that the average wind-strength in 
Prague likewise exhibits a connection with the eleven-years* 
period of sun-spots, inasmuch as both phenomena reach their 
maxima and minima simultaneously. This research is based on 

240.000 observations. 

The obvious importance of photography to explorers lends 
considerable interest to a new process devised by M. Deyrolle, 
in virtue of which the baggage of an explorer who might wish to 
carry 300 negative plates measuring 24 ctm. by 18, would only 
be increased by a weight of six kilogrammes! all included, 
instruments, plates, developers, and accessories. Glass plates 
are dispensed with, being replaced by paper coated with a layer 
of prepared wax, capable of bearing 75* without fusion. The 
paper is covered with sensitive collodion, prepared soar to retain 
its properries for two years or more. The development after 
impression is very simple ; into a litre of water is put 20 grammes 
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of citric acid, r as much acetic add, and 3 grammes of pyro-gallic 
acid ; an atom of nitrate of tilw is added. The negative is 
placed in this developer and left ha it till the coloration of the 
image becomes sufficiently intense ; then it is passed into a bath 
of hyposulphite of soda, then washed and dried between leaves 
Of blotting paper. It is then proof against heat and moisture, 
and may be kept indefinitely in an album. The apparatus itself 
is so constructed as to be capable of remaining two days in water, 
even in sea water, without deterioration. 

The most important papers read at the meetings of the 
Kharkov Society of Naturalists during 1876 are 44 On the 
Mechanism of the Respiration of Birds,” by N. Byeleisky; 
44 On Respiration of Roots,” by A, Zaykevich ; two entomo- 
logical papers on the province of Kharkov, by P, Ivanov 
and V. Yoroshevsky ; 44 On the Arachnids© Arene *?, and on 
the Conjunction of ChJamydomonas pulvirtdus and Stigioclo- 
itium” by L. Reinbard ; and the continuation of the 41 Flora 
of Ukraine” ( Composite <t to Sfilsolace<e\ by K. Gornitsky. 

Ms. Thomas S. Cayzer, head-master of Queen Elizabeth's 
Hospital, Bristol, known as the author of one thousand arith- 
metical tests and of other approved school-books, has made a 
complete collection of the principal passages in Latin authors 
that refer to our island, and editing them with vocabulary and 
notes, is about to issue the volume through Messrs. Griffith and 
Farran, as a Latin reading-book, illustrated with manjr wood- 
cuts and a map, under the title of 44 Britannia.” 

The additions to the Zoological Society’s Gardens during the 
past week include a Slow Loris ( Nycticebus tardigradus ) from 
India and a Cape Hedgehog ( Erinaceus frontalis ) from West 
Africa, received in exchange ; a Wedge-tailed Fruit Pigeon 
( Treron sphenura ) from India, presented by Mr. A. H. Jam- 
rach ; an Egyptian Gazelle ( Gazella donas ) from Barbary, 
presented by Capt. J. Graham. 


AN ALGERIAN INLAND SEA 

our readers are aware several schemes have recently been 
before the public for the creation of an inland sea in North 
Africa, one of the most ambitious and most impracticable of 
these being the flooding of a great part of the Sahara. Another 
scheme which has engaged the attention of the French Govern- 
ment for some time is much more feasible and likely to be 
attended with good results. The Report of a Commission on 
the plan proposed by M . Roudaire for the creation of an inland 
Algerian sea was recently presented to the French Academy of 
Sciences by M. Favd, and as it contains several points of scien- 
tific interest, we propose to lay it before our readers. 

Since the French domination was extended in the province of 
Constantine as far as the town of Biskra, the attention of several 
observers has been turned to the very marked depressions of the 
soil, which commence at about 50 kilometres to the south of 
Aur&s, that is, to the border of the Sahara, and extending from 
east to west. M. Virlet d'Aoust supposed, in 1845, from the 
measurement of the slope of a river discharging into the Chott 
(or marshy lake) Mel-Rir, that the bottom df that chott must be 
below the level of the Mediterranean. In 1849 M. Dubocq, a 
mining engineer, proved, by a very numerous senes of barometric 
observations, published in 1853, that singular anomaly, which 
Capt. Vuillemot confirmed in 1856. It was reserved to Capt. 
Roudaire, to render the fact incontestable and to determine the 
depth with almost complete accuracy. 

After having taken for his starting-point the embouchure of one 
of the two small streams which fall into the sea at the bottom of 
the Gulf of Gabes, M, Roudaire traversed the steppe of 
Gabh, 46 metres high, then arrived at the depression of a chott 
the surface of which he estimated, at sight, at 5,000 square 
kilometres. He then reached, by crossing a second elevation of 
4$ metres, that of Kritz, the depression of the Chott Rharts, 
situated to the feast* of the Chou Mel-Rir, from which it is 
smarted only by two elevations of small height These two 
slight elevatioDs botmd the Chott Asloudj, the sur&ce of which 
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does not exceed 80 square kilometres. The surface of the Chott 
Rharsa has been estimated at 1,350 square kilometres ; that of 
the Chott Mel-Rir, which has been surrounded by a polygon of 
levelling, contains 6,700 square kilometres. The three basins 
which form the Chotts El Djerid, Rharsa, and Mel-Rir have not 
yet been surveyed in all directions ; but hi Roudaire has com* 
eluded from various observations that the mean depth of the 
two Chotts Mel-Rir and Rharsa must not be below 24 metres. 
The small Chott El Asloudj, which Is intermediate, has a mean 
depth of only from one to two metres, which makes him regard 
it as a slightly elevated barrier between the two great lakes. If 
it be admitted that this barrier could be pierced by a trench of 
suitable depth, and that the water of the rea were led from the 
Gulf of Gab& to the entrance of the Chott Rharsa, the sea 
would fill that chott, as also the Chott Mel-Rir, and the depth 
of water would be sufficient in the two lakes for tbe navigation 
of all vessels. Articles of commerce could be transported thence 
to all parts of the world without any re-embarkation. 

Such is the starting-point of a project for an inland sea which 
M. Roudaire has had constantly in his mind during all his 
labours : he is confident that the execution is an easy matter, 
without allowing himself to be discouraged by any obstacle. 
The enterprise, supposing it to be realised, would certainly not 
present commercial advantages comparable in any respect to 
j those resulting from the canalisation of the Isthmus of Suez, 
j The products of Central Africa, transported by camels across 
the desert do not seem to be sufficiently abundant to furnish 
freight for a large number of vessels. There is no doubt, how- 
ever, that if the products of Central Africa had no longer to 
! bear the expense of so long a carriage by land, their price would 
be notably lowered and their consumption increased. But 
indeed it would be impossible to estimate the benefits which in 
the future would result from the creation of such an inland sea. 
Considerations of another kind leave no doubt, M. Fard thinks, 
as to the improvements which would result from an inland sea 
covering 13,230 square kilometres, from a climatic point of view 
and in relation to the fertility of the soil. 

Prof. Tyndall was engaged for some years in determining the 
action which the vapour of water exercises upon radiant heat. 
He has proved that even with complete transparency to light, 
the vapour of water absorbs radiant heat to a very notable extent. 
The vapour of water possesses that absorbent property much 
more than the air with which it is mixed, in however small a 
proportion ; and its absorbent power increases very nearly in 
proportion to its mass. Prof. Tyndall has not failed to bring 
out the influence which the invisible vapour of water contained 
in the air exercises upon temperature,’ both during day and 
night, and he has been able hence to draw immediate conclu- 
sions as to its influence upon the life of plant*. After having 
measured directly the quantity of heat absorbed by very minute 
quantities of vapour of water mixed with air in his experimental 
tubes, he feels authorised to speak thus : — 44 Considering the 
earth as a source of heat, it may be admitted as certain that at 
least 10 per cent of the heat which it tends to radiate into space 
is intercepted by the first six feet of moist air which surrounds 
its surface.” Prof. Tyndall hence draws this conclusion - 
4 4 The suppression, during a single night of summer, of the 
moisture contained in the atmosphere which covers England 
would be accompanied by the destruction of alt the plants 
which frost kills.” 

It is not only the cold of night which is increased at the 
surface of the ground by the dryness of the air, but also the beat 
of day ; so that the variations of temperature produced in 
twenty -four hours are sometimes very great and very prejudicial 
to the vegetation of a great number at plants. We may apply 
these considerations to the region of the chotts, where M. 
Roudaire, in his expedition of 1874-5, found heat of 25°(C.) 
during the day, and cold of 8° below zero during the night. 
After that we need not be longer surprised that the lands 
comprised between the slopes south of Aurfes and the choftts 
produce very little, however favourable in themselves they may 
be to vegetation. If we admit with M. Roudaire, agreeing in 
this point with all explorers cf the chotts, that their cavities have 
at one time formed salt lakes, dried up gradually during the 
historic period, we shall obtain an explanation of the changes In 
the production of the soil of tbe province of Constantine, fend Of 
Tunis since the epoch of Roman domination, when tbe province 
Of Africa was muen more populous and much more fertile than at 
present, 

M, Roudaire has sought to find results of sbsemtipns from 
which he might conclude what would be the depth of the bed of 
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water evaporated ate the creation of the inland tea. He hep 
found this information in the experiments made at the Bitter^ 
Lakes traversed by the Suez Canal, At the lime of the filling- 
up of the BitterLakes, a waste-weir was constructed intended to 
regulate the introduction of the water of the Mediterranean. 
From July jr to 14 the weir was wrought with only a small 
number of sluices raised, and the level of the lakes remained 
stationary. The introduction had been regulated to about 
3,540,94a cubic metres, or, in ronnd numbers, 4,000,000, cubic 
metres per day. This figure, then, gives the quantity of water 
absorbed by evaporation which, according to the extent of 
surface, produced a lowering of the level of from *003 m. to 
•0035 m. during twenty-four hours, and that in the hottest month 
of the year, AH the observations made since that time have 
given essentially the same results, and we must admit, with the 
engineers of the Sues Company, a general mean of 003 m, per 
day, or 1 m. per year. M. Roudahe has added, as a conclusion 
to be drawn from this bearing on his project “ The basin of 
the chotta and the Isthmus of Sues being situated nearly under 
the same latitude, and possessing a climate absolutely analogous, 
we must admit that the evaporation which will be produced on 
the inland sea will be the same as that which has been observed 
on the Bitter Lakes. The figure *003 m. is the general mean 
of the year. The observations which we have made in the 
chotts with Plchc’s fevaporometer have proved to us that this 
figure is at least doubled during the sirocco/* 

Not only would the vapour of water thus diffused through the 
air serve as a reservoir for the heat emanating from the earth or 
the sun, but it would hqve still another mode of action for 
effecting climatic modifications. The air and its vapour brought 
into contact with the elevated and therefore cool parts, the 
Aur£s mountains, and other mountains of Algeria, would have 
their temperature lowered on account of that cause, and the 
effect would be increased by the radiation of the vapour of water 
into space; for that radiation would operate almost without 
check at a height where the air from above, and therefore less 
dense, is cold and dry. Under the influence of this double 
cause the moisture would be condensed into rain or snow, and 
would serve to feed the watercourses which would permanently 
flow in the beds at present dry during a great part of the year. 
We should see issuing from the ground, from the same cause, 
sources which do not now exist. The moisture, discharging 
itself along the lines of watercourses, would extend its influence 
on the two slopes of the mountains to countries at a distance 
from the chotts. We can perceive by calculations the volume 
and the weight of the masses of water set in motion by evapora- 
tion, that these considerations are not chimerical. The 13,230 
square kilometres give 39,690,000,000 kilogrammes of water per 
twenty -four hours, raised by evaporation, />., 39,690,000 cubic 
metres. It will be seen that there is here something to form 
sources and feed streams or rivers. M. Rondaire has calculated 
that the quantity of vapour diffused in air whose barometric 
pressure is 760 nu, and the temperature I2°C, would cover the 
surface of Tunis and Algeria with a layer of half-saturated air, 
24 metres in height. Let us remark that this calculation includes 
only the quantity of vapour formed during twenty-four hours. 
The south wind known as the sirocco , at present so destructive 
because it is exceedingly dry, would produce on the surface of 
the lakes an evaporation much greater than that mean, and 
would, moreover, lose many of its hurtful effects. In fact, this 
same wind, which destroys the vegetation of Algeria, has a 
fertilising influence on the territory of France, because of 
the moisture With which it becomes charged in crossing the 
Mediterranean. 

Advantages so considerable, which would result from the 
introduction of the water of the sea into the chotts, explain and 
justify the perseverance with which M. Rondaire has pursued the 
Idea without allowing himself to be arrested by any of the diffi- 
culties which have presented themselves. The greatest of the 
difficulties, M. Fare thinks, proceeds from the fact that the 
Chott El-JDjerid, the newest to the Gulf of GmbH has not, like 
the others, the bottom of hi basin below, bat above, the level 
of the sea. The surface of the ground is undulating; it rises 
to 20 metres, or even more, at certain points, and descends to 
aero at other points. 1 C Rondaire has, estimated, somewhat 
vaguely, that the mean height of the bottom may be about 
6 metres above sea-level Notwithstanding this obstacle, M. 
Rondaire does not renounce the hope of being able to make the 
crater of the sea. reach the Chott Si-DJ^d in order to tarn it 
afterwards into the other two chotts. He belief os he has found 
a support for this in the nature of the bottom, or, tespeskmore 


hMhe existence of a water-bearing bed situated at a 

The C&mmissioa, of which M. FaW is the mouthpiece, with- 
out pronouncing definitely on the project of M. Rondaire, 
sufficient data for this not being forthcoming, strongly recom- 
mend that active steps be taken to obtain mom accurate 
measurements and other data. The facts which he has adduced 
they think sufficient to justify serious attention being paid to his 
proposal and recommend that the thanks of the Academy be 
accorded to M. Rondaire for his valuable labours. To these 
recommendations the Academy agreed. 

We should state, however, that MM. Hamas and Daubrce, 
members of the Commission, are not able to give their entire 
consent to the recommendation of M. Faye’s report. They 
think that the obstacles to the accomplishment of the scheme 
are much more serious than have been estimated, and regard 
the industrial and climatic results anticipated as, to a considerable 
extent, hypothetical. M. de Lesseps, however, gives his entire 
concurrence to the scheme of M. Roudaire, and believes in its 
practicability and the favourable results that would follow its 
realisation. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Science and Art Department. — The Committee of Council 
on Education have just issued an important circular on instruc- 
tion in practical chemistry and in physics. My Lords direct 
that §§ xlv. and lxxi. of the Science Directory be cancelled 
and that the following rules be substituted : — 1. Payments of 
il. tor. and il. for the first and second class in the elementary 
stage, and of 4 A and 3/. for the first and second class in the 
advanced stage and honours, will be made on the results of in- 
struction in practical chemistry. They will be claimable accord- 
ing to the same rules, and subject to the same deductions on 
account of previous success as the ordinary payments. These 
payments will be made on condition— (a) That there be a good 
laboratory — being a room, or part of a room, exclusively devoted 
to the purpose of the study of practical chemistry — properly fitted 
with gas and water supply. {b) That the student on whom the 
payment be claimed have received twenty-five lessons at least in 
laboratory practice since his last examination, each lesson being 
an attendance of at least one hour and a half’s duration on a 
separate day. (r) That a register of the attendance of the 
students at the instruction in practical chemistry be kept duty 
posted up from day to day. 2. Elementary Stage. — In this stage 
the knowledge of the students will be tested by special questions 
set with the ordinary examination paper ; but no payments will 
be made if the laboratory be not furnished with all the apparatus 
necessary for the individual practice of each student in practical 
chemistry, and if systematic instruction in practical chemistry be 
not given. Any student on whom it is intended to claim pay- 
ments in this stage may be called on by the Inspector of the 
Department, when visiting the laboratory, to repeat some of the 
experiments, specified in the Science Directory in the syllabus 
for the first stage of inorganic chemistry, which he has had an 
opportunity of witnessing. 3. Advanced Stage and fjonerurs.— 
The results of the instruction in these stages will be tested by a 
special examination in qualitative analysis to be held on a Saturda / 
during the ordinary May examinations, and lasting, for the 
advanced stage from 6 p.m. to 10 p.m., and for honours from 
2 p.m, to 10 P.M. Payments can only be claimed in these stages 
provided — [a) That the laboratory be fitted dp with a separate 
working place for each student, (b) That each student be pro- 
vided with a complete set of apparatus and chemical tests (as 
enumerated in Science Form No. 402) kept separate* and In 
good working order, on the shelves, and m the cupboard or 
drawers at his own table. (<r) That the laboratory be also fur- 
nished with apparatus for general use, consisting of at tost the 
articles of which a list will be found on Science Form No. 402. 
From the reports of the examiners and of the inapeetorsit appear* 
that instruction still continues to be given in physics without a 
sufficient amount of apparatus to illustrate the teaching of these 
experimental sciences. My Lends cannot aftow examinations to 
be held in schools where instructions of such a superficial and 
perfunctory nature is given. They therefor*, direct that in *$7$ 
no classes be examined which are not furnished with apparatus 
at least sufficient to illustrate some of the, mom important experi- 
ments ; which apparatus the teacher may be called upon ter tfct 
Inspector of the Department to show his ability to use, 
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Bristol.— From the prospectus to session 1877-7$ of 
Un^tyCollege wo rn gSTto see that that institution is 
mtfSy Piping a potion tomffotd * complete education both 
in literatuw and science. The chans of chemistry, expert, 
mental pby^^andboSwqr are now fiH«i up, and as the other 
blanches of physical science are down in the programme of the 
coming session, no doubt professors for them will soon be 
appointed* The medical school in connection with the Uni* 
verity is now fully organised, and we are confident that ere very 
iong Bristoi wSU become one of the chief centres of University 
education in the kingdom. A very satisfactory report has been 
presented to the London Clothworkers’ Company on the chair 
of Technical Education founded by funds provided by them. 

A Northern University.— At a recent meeting of the 
Leeds Town Council a deputation from the Yorkshire College 
of Science waited upon them to urge them to take steps to 
obtain Government sanction to found a university for the 
northern counties of England. This step was undertaken in 
consequence of the action of Owens College to obtain a charter 
for the erection of that institution into a university. The Leeds 
Town Council drew up a memorial to the Privy Council, in 
accordance with the prayer of the petition, and the Parliamentary 
Committee was instructed to watch the further progress of the 
matter. 


the relations between the intensity of irritation of the sciatic 
nerve, to height of the muscular contractions, and the time 
elapsing between irritation and contraction, by M, I<autenbach. 

Stale Istituto Lombardo di Scieme e Letter Kenditcmti. 
Vol x. Fasc. VII.— Two new parasitic mvcctes on vines* by 
M. Cattared. — On a cause little estimated in pathogenesis of 
some female diseases, by M. de Giovanni.— The molecular 
velocity of gas and the corresponding velocity of sound, by M. 
Brusotti. 

Fasc. XII. -XIV.— On more economical composition of elec- 
tromotors capable of a given effect by M. Ferrfni— Experi- 
mental researches on heterogenesis (second paper), by MM. 
Canloni and Maggi. —On to existence of monera in Italy, by 
M. Maggi.— On a particular reaction of saliva, by M. Solera. — 
On to state of sulphur in milk and on'the normal existence, in 
vaccine milk, of sulphates and sulphocyanates, by M. Masse. — * 
On a Selachian recently caught in to Mediterranean, by M. 
PavesL — On a new differential function in to theory of elliptic 
functions, by M. BriosChi.— On differential equations, by M. 
Casor&ti. — QuaU-quantitative researches on carbonic anhydride, 
by M. Pollacci . — Rlsuml of meteorological observations at 
. Milan in the Brera Observatory in 1876, by M. Fritiani, jun. 


Sydney. — The University of Sydney has applied to the 
Colonial Government for an increase of endowment from 5,000/. 
to 9,000/. With this increased income the university would add, 
among other subjects, to its present course, all the education 
necessary for the medical profession, a complete course of 
natural philosophy, coupled with mechanics and engineering, 
to addition of organic chemistiy and metallurgy to the chemical 
school, and biology. The salaries attached to these chairs would 
be 1,000/., with assistants at 250/. each. The proposal is still 
under to consideration of the government, but we cannot doubt, 
if they have the best interests of the Colony at heart, they will 
grant the petition of to University. 


SCIENTIFIC SERIALS 


American Journal of Science and Arts , July. — Contributions 
to meteorology, being results derived from an examination of 
to United States Weather Maps and other sources, by E. 
Loomis. — Germination of the genus Megarrhiza , Torr, by A. 
Gray. — The absorption of bases by the soil, by H. P. Armsby. 
-Double-star discoveries with the iSJ-inch Chicago refractor, 
by S. W. Burnham. — Relations of the geology of Vermont to 
tot of Berkshire, J. D. Dana. — On certain new and powerful 
means of rendering visible to latent photographic image, by M. 
Carey Lea. — On the possibility of transit observation without 
personal error, by S. P. Langley.— Observations of comets made 
at to Litchfield Observatory of Hamilton College, by C. H. F. 
Peters. — On complex inorganic acids, by W. Gibbs. 


f Annalen derPhysik und Chemie , No. 6 , 1877.— On to electric 
currents which arise in the flow of liquids through tubes, by M. 
Edlund.— On metallic reflection, by M. Eisenlohr.— Contri- 
butions to an adequate determination of the plane of vibration of 
polarised light, by M. Ketteler.— On electric induction on non- 
conducting solid bodies, by M. Wiilker.— On the thermo- 
electric properties of gypsum, diopside, orthoclase, albite, and 
pcricline, by M. Hankel.— On to magnetic behaviour of nickel 
and cobalt, by M. Hankel.— On to relation of friction of gases 
to temperature, by M. Puluj.— On electric smoke figures, by M. 
Antolik.— Apparatus for determination of the focal distance of 
spherical lenses and lens systems, by M. Meyerstein, 

Bulletin de VAcadbnie Imphiale des Sciences deSt , PMersbourg, 
t.xxrn., No. 4.— Eighty-six silver coins with Pehlewy inscriptions, 
by M. Dorn, — Observations planets at the Academic Obser- 
vatory of St Petersburg \ determination of the inclination of to 
orbit of the planet Neptune to to ecliptic, by M. Sawitsch.— 
Influence of depressor nerves on to quantity of the lymph, by 
M. Veliky.— Influence of temperature on to galvanic resistance 
of Siemens wires, by M. Lem. 

Arckhfes des Sciences Physiques et NcUurellts. July.— 

rf* 06 ?** of to Rocky Mountains, by M. Delafontwne. 
— Un chemical equivalents and atomic weights as bases of a 
..jyffem of Vocation, to M. Marignac.— Observations on some 
V» m I**™ of South Tessin and on to deposits which contain 
tom, apropos of to glads] controversy, by M. Sorddli.— On 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 21. — “The Relationships of to 
Nerve- cells of the Cortex to to Lymphatic System of the 
Brain.” By Bevan Lewis, F.R.M.S., Pathologist and Assistant 
Medical Officer at the West Riding Asylum. (Communicated 
by Dr. Ferrier, F.R.S.) 

The anatomical relationships of the nerve-cells of the cortex 
to their immediate environment, and especially to the surround** 
ing lymphatic structures, is a subject of such weighty importance 
to the pathologist and physiologist that too much consideration 
cannot well be paid to what must necessarily be involved 
in the solution of those mysterious problems connected with 
the statics and dynamics of the brain. The author of this 
paper has detailed the results of personal investigations, in 
which he has been able to confirm the observations of 
Obersteiner. 1 He alludes to the confusion on this subject 
traceable in the writings of several English histologists, some of 
whom, whilst recognising the existence of peri-cellular spaces, 
do not attempt an explanation of their significance, others openly 
express their dubiousness with regard to their import, whilst a 
limited class regard them as morbid productions due to the 
atrophy and shrinking of the nerve-cell. His attention was first 
attracted to their significance by {a) “ the presence in certain 
morbid conditions of numerous nuclei arranged in definite 
directions around the nerve-cell, (b) the presence of undoubted 
lymph-corpuscles in clear spaces around to nerve-cells, and (c) 
the appearance of peri-cellular spaces in healthy brain occa- 
sionally when the cells appeared perfectly normal, and certainly 
not atrophic.” 

This disposition of nuclei (a) is most strikingly evident around 
the nerve-cells of the third layer, and around to still larger 
cells found at a lower level in the ascending frontal and parietal 
convolutions of man which have been termed “ giant-cells.” 
These 44 giant- cells,” to hypertrophied cells of some writers, 
are stated by Mr. Lewis to be undoubtedly normal , and to a 
great extent constant elements in these regions. In order to 
appreciate the significance of this arrangement of nuclei, the 
non-nervous elements of the cortex are considered, allusion being 
made to the proliferation of connective elements so frequently 
met with. These latter are shown not to be free nuclei, but to 
have a delicate investment of protoplasm around them. The 
non-nervous cellular or nuclear elements are described as dis- 
posed in three definite situations : (a) irregularly in the neuroglia 
network ; (£) regularly around to nerve-cells ; (c) following 
directly the course of capillaries. 

In the two last positions they are shown to be connected 
with the lymphatic channels and sacs surrounding the blood* 
vessels and nerve-cells, and the author regards them as origin- 
ating in the endothelial elements of these structures. The 
spindle-cells of the deepest cortical layer in to frontal region are 
said to be peculiarly prone to the growth around them of. these 
attendant satellites. He continues ; “ The recognition of these 

* " Ueber etniae Lymphrfiume irn Gehirae” (Sltseb d. k. Akad. 4 
WiMMuch. t Abidjan. Heft, 1870). 
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connective and endothelial elements, and the varying conditions 
imposed upon them by their distinct functional endowments Is of 
essential import when lee axe dealing with the morbid brain,’* 
The peri-cellular sac is then described fully, as well as its varied 
contour dependent upon the form of the inclosed cell, method 
of preparation, thinnest of section, and the various physiological 
and pathological conditions existing before death. The close 
proximity of a capillary to these sacs was invariably observed, 
and on close examination a connection betwixt the peri- vascular 
and peri-cellular sheaths was clearly seen. Sections of the cortex 
in new-born animals were then described, in which a Hnear arrange- 
ment of the cells along the peri-vascular sheaths was observed, each 
nerve-cell being separated by a clear space from the surrounding 
neuroglia, the pen-vascular sheaths in the kitten being widely 
distended. The nerve-cells in these cases were pyriform, and 
apparently connected to their limiting sacs by a narrow stalk-like 
process. The writer next dwells briefly upon the developmental 
bearing of these facts. With regard to the explanation afforded 
by some observers of the significance of these spaces in senile 
atrophy, it is shown that whilst the large size and defined con- 
tour m ay be due to shrinking of the degenerated protoplasm 
of the nerve-cell, “ yet the important point is to recognise these 
spaces as natural structures in an unnaturally distended condi- 
tion, for their large size appears to me to be due not only to 
wasting and recession of the inclosed cell, but to a large accu- 
mulation of lymph, the lymphatic channels, peri-cellular and 
peri-vascular, being in a distended condition throughout/’ It is 
next shown how readily the lymph current may be obstructed in 
its flow towards the pia-mater, and how seriously such condi- 
tions would affect tfie nutritive and depurative changes proceeding 
in the lymph-sac — changes of so vital an importance in the main- 
tenance of the functional activity of nerve-cells. The methods 
employed in this investigation by Mr. Lewis, include ordinary 
chrome hardening, the teasing process described by him in the 
Monthly Microscopical Journal , and the examination of films of 
cortex obtained by his new freezing microtome. His paper is 
illustrated by six drawings of the microscopic structure of the 
cortex. 

Paris 

Academy of Sciences, August 13. — M. Peligot in the 
chair. — The following papers were read : — Communication 
from the Bureau des Longitudes on new operations of astro- 
nomical geodesy, by M. Faye. This relates to the astro- 
nomico-telegraphic junction of Paris with Neuchatel, Geneva, 
and Lyons. — Engraving representing the aureola of Venus as 
seen from the Island of St. Paul, by M. Mouchez. The pheno- 
mena is given at three different stages. — A general law of 
geometric curves concerning the common intervention of each 
point of a curve and the tangent of this point, in questions of 
geometrical positions or enveloping curves, by M. Chasles. — 
New considerations on the localisation of cerebral centres regu- 
lating the co-ordinated movements of written language and 
articulated language (continued) by M. Bonill&ud. He replies 
to some recent objections by Dr. Foumie against localisation of 
speech in the left cerebral hemisphere. — On the reproduction, by 
photography, of the rice-grains of the solar surface, by M Janssen. 
He has succeeded in this in his solar photographs of thirty centi- 
metres by means of a very short exposure, combined with strong 
development — On an example of reduction of Abelian integrals 
with elliptic functions (continued), by Mr. Cayley. — On the best 
conditions of employment of galvanometers, by M. du MonceL 
He gives an experimental verification of some mathematical 
deductions; — N ote on the central obturator iaflamer, by M. 
Cosson. The state of dryness of the powder seems to have 
(other things equal) an exceptional impoitance for the author’s 
apparatus. The Pyrenees mark the true line of separation 
between the eocene and miocene portions of the tertiary 
epoch, by M. Leymerie, — A message of sympathy was sent 
to M. <te Lessens Oil account of his recent accident, — The 
system of Birins, by M. FJammaricm. The orbit calculated 

■r . ... lU ^ Mat.!. . 4k* 


for the companion of Sirius differs from the orbit observed 5 the 
latter crossed the former in 1869 (having left it in 186a) and 
going beyond it, has followed quite a different curve, wider 
and less eccentric# M. Fiammarion supposes that either the 
companion will accelerate its morion and return to the west in 
1892* or that there is another disturbing body nearer and more 
rapid, not yet discovered. -Remarks, 4 proper of M. Faye s 
communication on the relation between the sun-spots and varia- 
tion of the magnetic declination, by M. W0& The a nomalies 

m the one class of phenomena are reproduced in the other, a j $ocwv?*a atm Acavkmim 


sttong evidence that both are produced by the tame came. -On 
***« &«*ati> by M. fknooefcl*~Nete on the curves 

which hive the same principal normals, by If. Hi*w*tatowricL 
—•On the slipping (patinage) of the wheels of l^tmStlves, by 
M. Rabeuf. ■ The phenomenon is much more general 'sal 
complex (he finds) than is commonly supposed. The slipping t* 
almost «/ ascending an incline, and very pronounced in 
descending. It increases rapidly with the speed, but appears 
to be greater, with equal velocity, on descents than on ascents. 
In dements it varies between 13 and a$ pa* cent. Its snppret- 
ston, if possible, would realise a corresponding economy in fuel 
and wear of taachtnefy — The rlgtm* of the winds, and evapora- 
tion m the region of the Algerian chotta, by M/Angot It is 
shown from figures that the Winds favourable to M. Roudsire’s 
project (viz,, south, aotfh-weat and south-east) are to the unfa- 
vourable winds in the ratio of 1 to 9*4. Their vapours would be 
almost wholly carried towards Sahara instead of Algeria The 
average layer of water estimated as removed in twenty-four hours 
from the projected sea is about 6 mm. This would raise to 
seventy-eight millions of cubic metres the quantity required to 
be brought by the canil of communication daily to keep the 
lake-level constant — On the vapour of hydrate of chloral, by 
M. Troost A second method (for determining equivalent in 
volume) consists in first vaporising hydrate of cmoral, then 
introducing into the vapour a body capable of removing part of 
the free vapour of water it may contain (pure neutral oxalate of 
potash was used completely dehydrated in a stove at ioo # ). This 
method led to the same conclusion as the first, viz., that hydrate 
of chloral exists in the gaseous state, and so that its equivalent 
corresponds to eight volumes, — Note on some properties of sul- 
phide of cadmium, by M. Ditte.-— On some general properties 
of metallic sulphides, by MM. de Clermont and Guiot The 
decomposition (here proved) of sulphides by water at ioo° with 
formation of metallic oxide and sulphuretted hydrogen, is thought 
a fresh reason for regarding hydrogen as a metal ; it displaces 
true metals in these reactions, and forms a more stable sul- 
phuretted compound. — On some points of the organisation of 
Bryozoa, by M. Joliet— On the fecundation of Echinoderms, 
by M. Giord. — Pyrophosphates in therapeutics ; their mode 
of action, by MM. Pacquelin and Joly. Pyrophosphates, 
far from being reconstitutive, as commonly supposed, are 
purely foreign bodies for the system, and their ingestion can only 
increase its expenditure in the work of elimination, which their 
presence necessitates. Any reconstitutive value attached to them 
is probably due to impurities. —On the physiological action of 
Pau Pereiro ( Geissasficrrmun Itcve , Baillon), by MM. Bochefontaine 
and De Freitas. The active principle is a paralysing poison, 
which appears to abolish the physiological properties of the 
central grey nervous substance, and especially of the grey balbo- 
medullary axis.— On anthracic bactcridus % by M. Toussaint. 
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the zoological record 

The Zoological Record for 1875 ; being Volume Twelfth 
of the Record of Zoological Literature. Edited by 
Edward Caldwell Rye, F.Z.S., M.E.S., &c. (London : 
John Van Voorst, Paternoster Row, 1877.) 

Z OOLOGISTS, it must be said, are a somewhat un- 
grateful set of men. There can be no question of 
the extreme value to them of “ The Zoological Record," 
and yet they allow, as is notorious, the Association which 
was formed to continue that useful publication to lead a 
precarious existence, dependent on the charity of various 
other scientific bodies. This is not creditable to the zoo- 
logists of our own country, nor, though in a less degree, to 
those of our colonies, past and present. Those of the 
United Kingdom are unquestionably wealthy as a class, 
but their wealth is very unequally divided. Many, and 
among them we are glad to say are some of the best, are 
amateurs who follow the study simply for their own 
pleasure, and are sufficiently blessed with this world's 
goods. Yet they see that many of their brethrep have 
need, without taking any trouble to help them. The 
number of “ literary and scientific ? institutions, museums, 
reading-rooms, and the like, throughout the country, is 
very great, and there can be scarcely any of them that 
does not possess one or more members who take an 
interest in zoological pursuits. But how few of these 
Institutions and so forth, are there on whose bookshelves 
i( The Zoological Record ” is to be found ! Surely but a 
very slight amount of exertion is required on the part of 
such members to get this work taken in by the institution 
to which they belong ? As a rule the library- committees 
of such bodies are not averse to books of reference, and 
here is one that is absolutely necessary to every student 
of or worker in zoology. It is no secret that the Zoo- 
logical Record Association has the greatest difficulty in 
“ making ends meet,” and a very moderate amount of the 
support we have above indicated would go far to remove 
the difficulty, and to prevent the possibility of indelible 
disgrace accruing to the zoologists of this country, by the 
cessation of this useful annual. 

The volume for 1875, which has just been issued, forms 
the twelfth of the series, and maintains the high character 
of its predecessors. It must be very satisfactory to Mr. 
Rye, as editor, to find himself supported by so strong a 
band of Recorders. Yet the personnel is, with one excep- 
tion,, entirely changed from that which^was first enlisted 
by Dr. Gunther. The exception is Dr. Eduard von 
Martens, who, with truly Teutonic tenacity, continues his 
labours on Molluscs and M olluscoids*— nay more, since he 
first began, he has added the Crustaceans to his cares. 
The Mammals are in charge of Mr. Alston ; the Birds 
have fallen to the lot of Mr. Salvin. Reptiles and Fishes 
are taken by Mr. O'Shaughnessy ; Arachnids and 
Myriopods by Mr. Pickard-Cambridge. The editor 
himself bears the brunt of the battle ; not only does he 
(as becomes one of the staff of the Entomologists 1 Monthly 
Magazine) look after the Insects as a general subject, but 
he also takes specially the orders, Cokoptera, Hymen- 
opterdf Dipiera , and Kbynckota-* leaving the Lepidoptera 
Vox* xvi. -Jfo. 409 


to Mr. Kirby and the Neuroptera and Orthoptera to Mr. 
McLachlan. Dr. Liitken sweeps all the remaining groups 
into his net The services of each of these gentlemen 
deserve the most conspicuous acknowledgment Break- 
ing stones on a road is the common expression for 
employment which combines the dullest and hardest 
handiwork with the lowest wages. Where mental labour 
is concerned it may be paralleled by the vocation of 
a Zoological Recorder. His task is certainly not more 
easy or exhilarating and he is not requited at a higher 
rate. There is scarcely one of the whole of these 
gentlemen, we are convinced, who does not enter upon 
or continue his occupation simply because he conceives 
it to be his duty — and his chief reward must be the 
satisfaction he receives from discharging it to the best of 
his ability — for it were absurd to call the miserable 
pittance, which is all that the Association can afford to 
dole out to him, any remuneration for the hours of weari- 
ness which the due execution of the Records requires. 

So strongly do we feel the self-denying nature of the 
work done by the Recorders that we cannot find it in our 
heart to criticise any portion of it There is, we think, 
and it is only to be expected that such should be the 
case, a marked difference in the execution of the several 
Records, and one that is not to be accounted for by expe- 
rience or want of it on the part of their authors. The 
worst will bear favourable comparison with anything of 
the kind published elsewhere, and the accuracy of the 
references is quite beyond praise — for we could name at 
least one work of similar nature to consult which is often 
to follow a guide who either did not know or had forgotten 
the path. More than this — despite the difference of treat- 
ment of which we have spoken— there is a wholeness 
about the work that bespeaks an eminently able editor. 1 

The index to the genera and sub-genera recorded as 
new in this volume includes nearly one thousand names, 
and the excellent plan (first introduced, we believe, by 
the late Mr. Crotch) of indicating those names which 
have been already preoccupied in zoology is still con- 
tinued. Taking a most merciful view of what constitutes 
a synonym, the editor has yet to mark fifty-nine of these 
names (thereby implicating thirty-seven authors) as used 
before— a far greater proportion than there of course 
ought to be. Some zoologists in conferring new names 
evidently pay very little attention to their predecessors' 
labours, and hence scientific nomenclature is encumbered 
by these unnecessary terms. One gentleman, indeed, 
seems oblivious of his own success in genus-making, and 
apparently has bestowed the same name on what he con- 
siders to be two distinct genera within a dozen pages of 
the same work ! This is M. Mulsant, and he stands out 
as the greatest sinner in this respect By himself he is 
guilty of making three synonyms, and in conjunction 
with M. Rey of three more. Messrs. Chambers, Schneider 
and Signoret are each responsible for four, Messrs. 
Chapuis and Reuter, for three, and Messrs. Boisduval, 
Chaudoir, Harvey and C. G. Thomson for two. The 
twenty-five who have committed this crime only once we 
need not name, and of course it is possible that in some cases 
their position is defensible, though in reality little is really 

* Mr. Rye is so uncommon an editor that we believe he will be grateful to 
us for having a misprint detected— amd it is the only one of importance that, 
alter some study, we are able to point out. CyrrhojOUhaimu (jv *39 ) should 
surely be Cy&dphthaltnw* 
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to be uiged on behalf of so confusing a practice. When 
a man has a new genus to describe it should be his first 
duty to take care that he does not apply to it a name that 
has been proposed before, and it is not generally difficult 
to find this out. Of course the punishment ultimately 
falls on the offender’s own head, for in these days some- 
body is sure to discover the blunder, and generally before 
long, but meanwhile the inconvenience may be and often 
is not inconsiderable. 

In conclusion, we have but to wish the Zoological 
Record Association an increasing sale fbr their useful 
annual, and to express our thanks to Mr. Rye and his 
assistants. 


meat 0*050, 0*100, or 0*150 inch either too high or too low* 
Correcting, then, these observations, and calculating 
afresh the hourly values, we obtain the result given in the 
following table (columns A.), to which are added the 
hourly values as printed in the volume (columns B.) 



A. 


B. 


inches, [inches 
*9 749 j * 9*740 

‘748 

*750 
* 7 $o 
* 74 1 
*743 
‘735 
*734 


*750 
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*730 
*745 
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ARCTIC METEOROLOGY 

Scientific Results of the United States Arctic Expedition 
, Steamer “ Polaris ” C. F. Hall commanding . VoL L 
Physical Observations . By Emil Bessels, Chief of the 
Scientific Department, U.S. Arctic Expedition. 

T HE United States Government has, with its accus- 
tomed liberality to science, published in a bulky volume 
of about 1,000 pages, under the auspices of the National 
Academy of Sciences, the results of the various observa- 
tions of meteorology, astronomy, and magnetism, made 
by the scientific staff of the Polaris during the expedition 
to the Arctic regions in 1871*73. In the present notice 
we shall refer only to the barometric observations, and 
the discussion of them, which occupy altogether forty- 
three pages of the volume before us. 

The barometric observations were made hourly at 
Polaris Bay, 8i° 36' lat. N., 62° 15' long. W., from 
November, 1871, to August, 1872, and at Polaris House 
from November, 1872, to May, 1873, and they are pub- 
lished in exienso in this volume. These observations we 
have examined, and it is evident that they have been 
made with great care, and that, taken as a whole, they 
form one of the most valuable repositories of facts which 
we possess illustrative of the meteorology of the Arctic 
regions. The errors which do occur are of that class 
which may be regarded as “ inevitable” in such a record of 
observations, vu., typographical errors, transposed or 
changed figures, and personal errors of observation which 
are well known to meteorologists, and admit of easy 
detection and correction. 

On turning to the table of the mean hourly values for 
the different months (p. 18) calculated from the data just 
mentioned, we are at once struck with the extraordinary 
character of the hourly curves as disclosed by these 
figures, inasmuch as they show a repeated abruptness of 
change and a capriciousness of form which certainly 
could not be accepted unless on the clearest proof that 
they represent well-ascertained facts. 

In examining the mean hourly values for December, 
1871, the first month for which complete observations 
were made, it is seen that the calculations made from the 
individual observations are all correct If we, however, 
take the trouble to critically examine the observations 
themselves from hour to hour, it is seen that there occur 
two uncorrected readings of 29*371 and 29*777 inches, 
instead of 29*571 and 29*577 inches, and twelve uncor- 
rected readings in which the observers, as occasionally 
takes place with the best observers, have read the instru- 


Thus, from not submitting the observations to a pre- 
liminary critical examination before calculating the 
averages, half of the resulting averages are faulty, and 
a monthly curve is obtained which completely fails to 
represent the physical datum for the ascertaining of 
which this elaborate set of observations were carried on 
in all the rigours of an arctic winter. 

We are the more desirous of urging this matter on the 
attention of meteorologists, because the same method of 
hasty and ill-advised discussion of barometrical observa- 
tions is widely practised ; and, it need scarcely be added, 
results in the publication of generally accepted averages, 
which more than anything else are seriously obstructive 
to any real progress in this intricate but vitally important 
branch of physical inquiry. 

The observations for June, 1872, are free from these 
errors of observation, but notwithstanding this the hourly 
monthly values which have been deduced from them do 
not appear to be satisfactory. On calculating, then, the 
monthly values from the observations of this month, it 
turns out that only one of the twenty-four means is correct, 
the other twenty- three being more or less seriously in 
error. It is to be regretted that the hourly means for the 
other months of the period also are so much and so 
frequently in error, those for December, 1872, for instance, 
giving a curve which in its essential points is the reverse 
of the correct one, that the whole of the elaborate dis- 
cussion of the barometric observations made by the 
scientific staff of the Polans Arctic Expedition must be 
rejected. 

The averages for the different months have been deduced 
n two ways, vi*., from the twenty-four hourly means, and 
from the thirty or thirty -one daily means of the month. 
These two sets of averages would of course agree if the cal- 
culations were correct In the printed tables they are made 
to agree even to the thousandth part of an inch, by simply 
placing the calculated average of one column under both 
columns. Thus the monthly average of June, 1872, is, as 
deduced from the twenty-four printed hourly means 29*888 
inches, and as deduced from the thirty printed daily 
means 29*860 inches, but in the tables 29*888 inches is 
printed as the mean of both columns. It is thus evident 
that the reduction of this very important series of baro- 
metric observations requires yet to be made— a work 
which we hope will be yet undertaken, particularly since 
the summer and the winter means we have computed seem 
to suggest important connections between these arctic 
barometric curves and the curves of lower latitudes. 
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OUR BOOK SHELF 

La Tkiorie Hugodicimcxlc ; ou } La Bast scientifigue et 

definitive de PA rithntologistigue universe He. Par le 

Cte, Leopold Hugo. (Paris, 1 $ 77 .) 

M. Hugo continues to pour forth his pamphlets with 
their polyglot inscriptions. On this we have " Urbi et 
orbi Hie tandem triumphaliter fulget REGULA- 
RITAS I ” "La pan-imagioaritd Hugomathique : Con- 
tinuitas ! Continuitas ! Tricontinuitas ! " We 
have, in a former notice, glanced at the " Gdom&rie 
Hugomoidale.” The object of the present pamphlet is 
" h yulgariser et & rdpandre dans les diverses regions 
civilisdes de Fancien et du nouveau monde, Tou-Kieou, 
Tchong-Kouo, Fou-Song, &c., &c., cette haute doctrine 
philosophique, qui, dans sa concision, mdrite assurdment 
une place aux premiers rangs de la Philosophic Scien- 
tifique. Mais, dans mon isolement de simple philosophe, 
force me sera ^employer les combinaisons les plus 
deranges, et de frapper ^attention du lecteur par la singu- 
larity m6me de mon exposition." 

One or two extracts must suffice to show how our 
author proceeds : — 

"Evocation Chino-Tibdtaine. Nous, supreme Grand 
Lama, voulons reproduire pour tous Popdration magique 
hugoddcimale, 

" Salut ! Salut ! 

" En notre Divan sacrd de Hlassa-Potala, parfumd de 
nuages d’encens, nous dtendons la main gauche en ddsig- 
nant et ddterminant un point dan^l’espace ambiant. 

" Salut ! Salut ! 

" De notre main droite dtendons le sceptre, pan-scien- 
tifique et sacrd, sur ce point de Fespace. Salut ! salut ! 

“ Apparait une figure enveloppant le point considdrd : 
figure offrant quatre faces pareilles. 

" O Saints Lamas, placez pieusemcnt sur notre tapis 
drdcieux, le premier solide que Fespace rdgulier vient 
d’enfanter. 

" SSE — MIE (with figure of tetrahedron). 

"Salut! Salut!" 

And so on through the ten solids, of which we gave an 
account in our earlier notice. 

The third chapter is taken up with the "Gdometrie 
Pan-imaginaire” and the "Arithmdtique Pan-imaginaire " 
communications made to the Socidtd Mathdmatique de 
France, and which we have previously described. 

Sufficient notice has been taken of this brochure of 
thirty-two pages, with many figures. 

To some of our readers our remarks will serve as a 
beacon ; those who like to secure oddities may perhaps 
be induced to add this to their stock. Our principal 
reason for yet noticing another effusion of our author is | 
that we have at last got a notice of him from one of his 
own countrymen, who calls him " Sans contredit, dans 
le domaine des sciences, Fun des plus actifs novateurs 
de Fdpoque” (M. Gdrono, Nouvelles Annales de Alatke- 
matigues , Juin, 1877, pp. 278-280), Like ourselves, M. 
Gdrono confines himself to extracts. In his avertissement 
M, Hugo bursts forth with " ]£ crasons les pan-routiniers ! 
qu'ils tremblent, blottis dans leur petite science, devant 
Fouragon hugomatique !” Upon this the French reviewer 
well remarks : — " Mon avis est qu'il ne faut dcraser per- 
sonne, et que les philosophes rdformateurs doivent se 
garder de prendre Fexaltation des iddes pour le sublime 
des iddes. Ce n'est pas sans danger qu’on se lance dans 
la voie des rdformes avec un enthousiasme qui, dans sa 
marche ascendante, pourrait s'diever jusqiFau ddlire." 
The writings of such a visionary perhaps hardly merit a 
notice; we are disposed henceforth to let him go his 
own way, trusting that time will clear up many, if not 
all, of hts crotchets. 

Meckanik der Bewegungen der I nscktenfressenden 
Pflanzen, von A, Batalin. 

We have here a record, reprinted from the pages of 


Flora, of a very careful series of experiments on the 
cause of the " spontaneous ” movements of the glands of 
Drosera and other similar otgans when irritated say by 
contact with a fly, Comparing the well-known explana- 
tion given by De Vries and others of the movements of 
tendrils— that contact causes an acceleration of growth in 
the organ, not on the side touched, but the opposite side, 
and consequently a concave curving round the touching 
object— Batalin offers the same explanation of the curva- 
ture of the tentacles of Drosera when irritated by a fly, 
viz., an acceleration of growth on the side opposite to the 
one touched, and in consequence a concave curvature. 
While admitting the care with which Batalin has per- 
formed his experiments, we fail to see how his explanation 
accounts for some of the well-known phenomena of these 
singular plants ; as, for instance, the fact vouched for by 
several observers, that glands which are not themselves 
irritated exhibit the same concave curvature as those 
that are, and especially those so circumstantially de- 
scribed by Darwin as to the extreme sensitiveness of the 
tentacles of Drosera to the most dilute ammoniacal 
solutions, while they are quite insensitive to pure water. 
The " spontaneous n curvature Batalin believes to be a 
function of growth, and to be displayed in proportion to 
the faculty of growth possessed by the organ. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undettake to return* 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible , The pressure on his space is so great that it 

is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 

Relations between Sun and Earth 

Permit me to correct a slight misapprehension in Mr. 
Archibald’s very interesting article on the Indian rainfall in 
Nature, vol. xvi. p. 340. Mr. Archibald speaks as if my dis- 
covery regarding the coincidence of the increase and decrease of 
the Madras rainfall with the cycle of sun-spots applied to “ the 
whole of Southern India.” Now, on the contrary, I guarded 
against such a generalisation by a sentence expressly inserted for 
that purpose. “I merely record,” I said at p. 9 of my paper, 
“the statistical evidence collected at a point on the globe's sur- 
face, at which, from its tropical situation and physical conditions, 
such a factor would exercise an influence in a well-marked 
manner.” I insisted on this, as the local influences at work on 
the rainfall suffice in several parts of Southern India, to disguise 
the operation of any general law. Mr. Archibald may, how- 
ever, have been led into this misapprehension from an ambiguous 
expression in the first sheets of my paper, which were hastily 
struck off as I was leaving India, with a view to placing the 
Government in possession of the facts before my departure. In 
these sheets I find the words “ Southern India M used once or 
twice as a periphrasis to avoid the too frequent repetition 
of the word Madras. This ambiguity was removed trorn the 
paper as finally printed. I need hardly add that the words “ the 
whole of Southern India” nowhere occurred. 1 hope shortly 
to show in a more carefully elaborated work, the limitations 
under which the results arrived at in my former paper can be 
safely generalised. Meanwhile Mr. Archibald's interesting 
communications both in Nature, and in the Calcutta English - 
man are worthy of careful study. Wm. Hunter 

Lanarkshire, August 27 

The Telephone 

In the present agitation concerning speaking or telephonic 
telegraphs, the following extract from M. Le Comte du MonceFa 
“ Exposd des Applications de FElectricite,” edition of the year 
1857, vol, iil p. no, may be interesting as pointing out how 
nearly the idea has been forestalled. 

u The Electric Transmission of Speech.” 

“I did not wish to bring forward in the chapter of the electric 
telegraph a fantastic conception of a certain ML Ch. B — — , who 



3lfc NATURE [August 30, 1877 


believe* that it will be possible to transmit speech electrically, 
because it wight hate been asfcedwhy I had classed among so 
many remarkable inventions an idea that, presented by the 
anther as it is, is not more than a dream. However, to be 
faithful to the rbU that I have imposed upon myself of speaking 
of all the applications of electricity that have become known to 
me, I wish to quote here the information which the author has 
published on this subject. 

4 ‘After the marvellous telegraphs which are able to reproduce 
at a distance writing of this or that individual, and designs more 

or less complicated, it seemed impossible, said M. B , to 

advance further in the regions of the marvellous. Neverthe- 
less, essaying to do something more, X asked, for example, 
if speech itself would not be capable of transmission by 
electricity ; in a word, if one would not be able to speak at 
Vienna and be heard at Paris. The thing is practicable. This 
is how: Sounds, it is known, are formed by vibrations and 
carried to the ear by these same vibrations, which are reproduced 
by the intermediate media. 

“ But the intensity of these vibrations diminishes very rapidly 
with the distance, from which it follows, even in the employment 
of speaking trumpets, tubes, and of acoustical horns, the limits 
which cannot be surpassed are very restricted. Imagine that one 
speaks near a mobile plate t flexible enough not to lose any of the 
vibrations produced by the wice^ that this plate establishes and 
interrupts successively Ike communication with a battery . You 
would be able to have at a distance another plate which would 
execute at the same time the same xnbrations. 

t( It is true that the intensity of the sounds produced would be 
variable at the point of departure where the plate is vibrated by the 
voices and constant at the point of arrival where it is vibrated by 
electricity. But it is demonstrable that this would not alter the | 
sounds. 

“ It is evident from the first that the sounds would reproduce 
themselves with the same pitch in the scale. The actual con- 
dition of acoustical science does not permit of saying, h priori , 
whether the same conditions would hold good for mi syllables 
articulated by the human voice. The manner in which these 
syllables are produced is not yet sufficiently well known. 

“ In any case it is impossible to demonstrate, in the present 
state of science, that the electric transmission of sounds is 
impossible. Every probability, on the contrary, is for the possi- 
bility. An electric battery, two vibrating plates, and a metallic 
wire will suffice. 

“ It Is certain that, at a time more or less distant, speech will 
be transmitted to a distance by electricity. I have commenced 
Borne experiments to that effect, they are delicate and require 
time and patience. But the approximations obtained point 
towards a favourable result.” Paget Higgs 


Museums 

THE following suggestions may possibly prove useful to 
directors of museums, and especially of provincial museums. 
Most of the plans recommended have been tried with success. 

It is very desirable that in all collections intended for public 
instruction manuscript labels should be abolished. The advan- 
tages of perfect legibility, uniform style, and an occasional change 
of cards far outweigh the cost of letter-press. A convenient 
hand-press costs about 3/. j several founts of type in quantity 
sufficient for museum purposes, may be had for 5/. An 
can be tangbt printing in a few days ; I have at times 
engaged a printer’s apprentice, paying sevenpence an hour for 
hisservices. „ 

The proper display of dissected preparations put up in spirit 
has long been a serious trouble. Most dissections of small sire can 
be pinned out on wax. Young’s Paraffin Light and Mineral Oil 
Company, of West Colder, have lately prepared, at my request, 
smoothparaffin slabs, coloured deep blue, and cut to 12 in. X 
6 in. These can be had at a shining a pound. Cylindrical 
glass vessels are objectionable# not only on account of distortion, 
but because they render It difficult to demonstrate details of 
structure. Rectangular trays with movable plate-glass lid* are 
bur more convenient These may be made of ebonite for the 
smaller sizes, and of wood lined with gutta-percha where the 
cost of ebonite becomes important I hope before long to get a 
useful tray cast in glass. The edges mast be accurately ground, 


mid the cover secured by light brass clamps. In the bottom of 
the tray the wax tablet can be [securely fixed. It is mate to 
cement the Hd to the tray. Hardly any cement will stand 
prolonged omosure to dilute spirit, and it isnecetsary to readjust 
or clear the dissection from time to time. 

Fossils are usually kept loose ; in the largercollections they 
mounted on tablets of wood or glass covered with paper. 
The first method is Untidy and often causes loss of labels 5 
wooden tablets are costly, difficult to cut of quite uniform size, 
and liable to warp ; glass is also difficult to cut true, and wastes 
much time in covering with paper. Ten years ago I procured 
a supply of pasteboard tablets one- tenth of an inch thick from a 
pattern-card maker and have used them exclusively since. They 
are cheap (ninepence to a shilling a pound), can be cut perfectly 
true by machinery, do not warp, and may be had of any colour. 
Fossils glued to pasteboard with coaguline are perfectly fast ; we 
range them in wall-cases upon shelves sloped to forty-five degrees# 
and never meet with accidents. 

In our geological wall-cases I have introduced above the level 
of the eye a range of boards, nearly upright, but sloping slightly 
forwards at the top, upon which maps, sections, photographs, 
and descriptive notices can be pinned. In a palaeontological 
collection this space is useful for drawings of restored animals 

It is much to be desired that the dealers would procure a better 
choice of zoological models in glass and porcelain. Rems’ 
foraminifera ore still useful, though antiquated ; Blaschka, of 
Dresden, keeps no stock, though he has supplied many of our 
museums with useful models in glass made from drawings. We 
want artistic and accurate coloured models Of molluscs, hydrozoa, 
&c. , far beyond the present supply. 

Stuffed animals, especially stuffed mammalia, are the plague 
of a curator. I do not refer especially to their liability to moths 
(insects of all kinds can be kept down by placing saucers of 
carbolic acid in the cases) but to their grotesque deformity, their 
unnatural attitudes, and their proneness to contract in unexpected 
places. A model in plaster or clay, strengthened internally by 
wires would last for ever, and the skin would stretch over it 
readily enough when moist. Real skill in modelling is required 
here, and we have not yet been able to command it. The 
Schools of Art may in time help us over the difficulty. A well- 
modelled animal can never be very cheap, but if increased cost- 
liness should render set-up quadrupeds comparatively scarce, 
zoology need not suffer on that account. 

Public museums should contain far more than they now do the 
elementary explanations necessary for the right understanding of 
the objects exhibited. A text- book illustrated by specimen* 
instead of wood-cuts should be our aim, at least where the wants 
of the public are more concerned than the wants of special 
students. I should propose to relegate nine- tenths of our 
existing collections to cabinets were it not that things out of 
sight in cabinet* are so liable to suffer from neglect. At present 
we aim at too much, introduce too many departments into a 
small museum, show too many obscure and unins tractive objects, 
and spoil everything by over-crowding. 

Personally, I do not hold that local collections should be 
everything in a provincial museum. We have to consider the 
wants of residents as well as of passing strangers, and what the 
resident* interested in natural history require is a general collec- 
tion of typical specimens which will teach them something of the 
elements of their science. It is very easy to make imposing 
collections of land and fresh-water shells, butterflies, and $0 
forth, which a naturalist passing that way praise* because they 
contain here and there a choice thing, but which either teaches 
nothing to the uneducated visitor, or else teaches him the very 
undesirable lesson that the best thing he can do is to make a 
similar collection for himself. We have had more than enough 
of unintelligent collecting and unintelligent records of occur- 
rence. Our provincial museum* should tell the public that to 
know something of the structure of animals and plants is better 
than to know many species. L. C Mi all 

Leeds, August 17 


The great difficulty, as it seem* to me, in promoting and 
maintaining the efficiency of our local museums lies m providing 
them with suitable curators ; and in this connection an idea 
which occurred to me last year may prove not unserviceable. 
I have seen a large number of our provincial museums, and in 
many of them have found really extensive and valuable collec- 
tions of natural objects which only require to be rightly named 
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and properly arranged to become admirable educational aide* 
In few, nowever, is there enough material to engage the whole 
time and attention of an able man in taking care of it ; indeed 
a single month demoted to each Of the departments of zoology, 
botany, geology, and so forth, would suffice, and, in many cases, 
more than suffice, to put each into working order to begin 
with, and after the first arrangement it would be easy enough 
to maintain the efficiency of each collection and to add what 
fresh acquisitions might be made in the course of a week’s visit 
once a year. 

Let, then, an association of the younger workers in the various 
branches of science be formed in London, under the direction of 
a committee of well-known names, and let it offer to send out 
every year for short intervals, to such museums as should be 
ready to pay for them, botanists, zoologists, geologists, and the 
rest, to name and arrange their several collections ; each member 
so dispatched would then visit several museums in succession, 
confining his attention in each to the collection made in his own 
subject, and each museum would be visited by several members, 
one member for each of its essentially different collections. Thus 
for a slight expense (payment on the piece-work system) a large 
number of our Local Museums would be put under the curator- 
ship of a group of specialists, and so be brought into efficient 
ana permanent working order. The idea is simply that of visiting 
curatorships supplied on the principle of co-operation, and made 
possible by the facilities for travelling afforded by our modem 
railway system. 

It can scarcely be doubted that in the summer, when lectures 
and lecturing are over, many scientific men might be found 
willing and able to undertake the task. W. J. S. 

Rainbow Reflected from Water 

Mk. Crookes’ interesting observation of the reflection ot a 
rainbow — described in his letter in Nature, August 16 — is 
easily reproduced, on a small scale, experimentally. 

I fixed a 44 spreader” to the nozzle of a garden-engine so as 
to cause a shower of fine drops of water to spread in the sun- 
shine. The segments of a bright primary rainbow and of a 
rather subdued secondary one stood out well-defined against the 
dark foliage of some trees, the remainders of the bows being 
lost against bright objects and sky behind. 

At whatever point the bows were visible, I found that by 
placing a mirror or blackened glass wetted so as to form a 
surface of water, in place of the eye, and then observing from a 
fresh point, the reflections of both bows could be very distinctly 
seen at the same time that real bows were also visible. 

The reflected bows were always apparently smaller in diameter 
than the real bows which were visible at the same time from the 
same position. The reason of this is, I presume, that the bows 
seen in the mirror are not the reflections of the bows visible, at 
the same time to the eye, but of bows which the eye would see 
if it occupied the place of the mirror, or rather of that portion of 
it whidh is observed. When, for instance, the mirror is one yard 
below the level of the eye, the drops by which the bows are 
formed that are reflected by the mirror, are necessarily about one 
yard below the corresponding drops by which the direct bows 
seen by the eye are formed ; in other words the direct bows are 
one yard above the bows which are actually reflected. There- 
fore, when both are cut by a common horizontal line formed by 
the surface of the mirror, a reflected bow must be the more 
shortened of the two and its diameter apparently reduced. 

I would suggest that this may be the explanation of the dis- 
placement of the colours where the real and reflected bows met, 
which Mr. Crookes observed. Robert Sabine 

Hampton Wick, August 20 

The Greenland Foehn 

Dans le dernier numero (406) de votre journal je vois 
que vous m’avez fait Thonneur de donner un abstract d’un 
petit travail surle foehn du Greenland. Malheureusement le 
rapporteur n’a pas bien compris le danois (ou le norwegien) en 
quejques endroits, et je me permettrai de vous indiquer les 
mdprises suivantes comrae les plus dangereuses. 

aifcme alin&u — 44 Dr. Pfaff has earned on ... . and these 
show that the average temperature of February ^ 1872, was 
- 8*7 C, # and of February, 1863 - 3i°*6.” etc. Les deux mots, 
“ February,** sent onus, ce qui fait crotre que je parle de la 
temperature moyenne de l*ann<fe au lieu d’un mois. 

5temc alinda. — *• These explanations go a great .... when 


at Jaoobshavn shortly before July> 9 0 C. of heat are recorded. ” 
Au lieu de 44 July ” j’ai dit 44 Christmas ” ; une temperature de 
9° C. eat normale en juillct. 

Aoflt 21 W. Hoffmryer 


On the Supposed Action of Light on Combustion 

In answer to Mr. Watson’s inquiry contained in your last 
number, I may state that at the meeting of the British Asso- 
ciation at Exeter, in *869, I read a paper under the above title 
(See Phil. Mag. for September, 1869), in which some com- 
parative experiments were made on candles burning in full sun- 
shine and also in a darkened closet This mode of experiment 
was adopted because it allowed the results to be tested by 
weighing. Candles of the same make were used and hard 
sperm candles preferred as being less affected by variations of 
temperature than composite. The candles were allowed to bum 
during four hours. I give one result : — 

In the dark (temp. 8i° F.) each candle lost 544 grains, or 
136 grains per hour. 

In the light (temp. 84°) each candle lost 567 grains, or 142 
grains per hour nearly. 

It is evident that in this case the increase of temperature 
caused by the bright sunshine led to an increased consumption of 
material, but the general result was that light has no retarding 
influence on combustion. * C. Tomlinson 

Highgate, August 25 

Evolution by Leaps * 

With reference to an article entitled 44 Evolution by Leaps,” 
in your 44 Biological Notes ” (Nature, vol. xvi. p. 208), I would 
call attention to a fact which is not unknown to horticulturists, 
that a hybrid sometimes proclaims its origin by producing — 
even on the same rachis— flowers and fruits, some of which 
resemble one parent and some the other. 

Many a time 1 have plucked a branch of two or three feet in 
length from a pear-tree growing in a village in Kent, which bore 
at the proximal end pears of a certain size and description, 
and on the terminal twigs pears smaller in size, of a different 
flavour, and later in blooming and ripening. 

As this 44 sport” prevailed throughout the tree, which was 
large and flourishing, there was no possibility of its being the 
result of a direct graft. Paul Henry Stokoe 

Beddington Park 


Zygwna Filipendulae 

In July last I was breeding some Zygoma Jilipendula (six-spot 
Burnet moth) from pupse taken in a chalk-pit near Cambridge, 
one of which was developed into a moth with five wings ; four 
of these correspond to the normal wings in this species and are 
perfect in every respect, as also are five of the legs. The sixth 
leg (a hind leg) is absent, its place being filled up by the extra 
wing, which springs from the exact point at which the missing 
leg would naturally join the body. In appearance the extra 
wing resembles the ordinary hind wing of the species, but is 
only about half its usual size. It is of a yellowish-red tinge, and 
not so thicklv covered with scales as the other wings of the 
insect. Of the sixth leg there is no external trace whatever, as 
far as I can see ; in fact it would seem at first sight as if the leg 
had, by some means or other, been transformed into a wing. 

This moth is subject to a good deal of variation as regards the 
size of the spots on the fore-wings, two of which are occasionally 
united ; also, in this particular locality, the red colour is replaced 
by yellow in about 1 per cent of the specimens. The chalk-pit 
to which I have alluded is scarcely an acre in extent and as the 
species does not seem to occur elsewhere in the immediate 
neighbourhood, continuous interbreeding must have been going 
on for a long time. 

I have never met with or heard of such a curiosity of morpho- 
logy either in this or any other lepidopterous species before, but 
some of your readers will doubtless be able to adduce other 
instances of a similar nature. N. M, Richardson 

Clare College, Cambridge, August 21 


Drosera 

I beg to enclose a photograph of a specimen of Drosera 
rotundifolia found by me at the lackey Hills on July 1 tins year. 
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If anything could demonstrate the propensity for fly-catching| in the most marked degree. You wOlacethit a moth hu been 
known to exist in this duet of plants, surely this specimen does | entangled by 4* hairs of one of theleav**, whj^katfhaa curved 



The Radiant Centre of the Feraeids 

Fkom twenty meteors, mostly with streaks, I deduced the 
radiant point at R.A. 40°, Dec. 56* N., August 3.7. On 
August 10 1 saw a large number (fifty-seven per hour) of Perscids t 
many of them with short tracks near the focus, and almost inva- 
riably with streaks, from 43* + 58°. On August 12 I observed 
quite an outburst of precisely similar meteors from a sharply- 
defined centre at 50* 4- 55°, and registered fourteen of them, but 
many others were noted between 12b. and J4I1. On the 16th, 
between the same hours, I saw five paths close to a radiant at 
60* + 59°. These had streaks and apparently exhibited the 
same features of motion, colour, &c., as those recorded on the few 
preceding nights. Can these lour positions represent one and 
the same system of Perscids with an apparent displacement of the 
radiant centre on the several nights of observation ? The places 
may be regarded as accurate for the dates, and though quite 
possibly they are separate showers, it is at least singular they 
became so well marked one on each night If the positions 
include the same system then the focus of divergence appears to 
have shifted from 40° + 58° on the 3rd-7th to 6o° + 59 * on the 
16th, so that while the declination remained nearly the same the 
R.A. had advanced twenty degrees, which in D. 59° N. is 
equivalent to ten linear degrees of space. 

It is a capital plan while observing and mapping meteor tracks 
to hold a perfectly straight rod in the hand, and directly a meteor 
is seen, to project the rod upon its apparent path, carrying 
the eye back in the same line of motion and noting the exact 
point with reference to stars upon which it converges. In 
the case of slow meteors or meteors with streaks, this is a very 
accurate method and especially to be recommended in regard to 
paths presumably a long way from the radiant. Lye-esti* 
mates are necessarily less exact, for while the position of the 
track is being noted the more important feature of directum is 
inaccurately remembered. W. F. Denning 

August 17 


Fish Commensals of Medusae 
pt the numbers of Kature for July 19 and 36 (pp. 3 * 7 , 248) 
are communications respecting fish* sheltering Medusae. The 
Trochmrms in Europe appears to be a commensal of the Acaleph 
as well as the Pollochws, In the eastern waters of the United 
States, however, so far as I am aware, the Stromatoid fish 
Poronoius simdis (Stroma tens simdis of some authors) seems to 
be the most common, if not the only associate, of several 
acalephs, viz., Dactylometra auinyuecirra, Zygodactylon from* 
landua , and Cyarea arctica , Under the umbrellas of these spe- 
cks Km*&J>oronoti are to be found in the late summer swimming, 
sometimes even to the number of twenty or more, but generally 
laacfr fev r* Mr. Alexander Agassiz, in his" Seaside Studies,’* 


mentions the occurrence of an undetermined u Clupeoid ” fish, 
but no other, under the umbrella of Dactylometra quinquccirra ; 
the identification is probably erroneous. At least my own obser- 
vations were made m the same region and at the same time of 
the year as Mr. Agassiz’s, and only the Poronotus was seen. 
More detailed information respecting this association may be 
found recorded by Prof. Verrill in the “ United States Commis- 
sion of Fish and Fisheries ” reports, Part I., pp. 449*450* 1873. 

Thro. Gill 

Smithsonian^ Institution, Washington, August 6 


Science in Spain 

I think it may iaterest the readers of your journal to have 
some slight idea of the state of natural sciences in Spain. Science 
is universal, and the efforts made by a nation which has been 
separated by centuries of intolerance and indifference from the 
movement and scientific life of other countries, cannot fail to 
be looked upon with indulgent eyes by those who cultivate 
science. 

Of the three great branches into which we may divide natural 
science — physics, chemistry, and natural history, the first is in a 
most backward state in Spain. In almost all the professorships 
where this science is taught, the instruction given is so out of date, 
that no mention is made of the modem theory of the correlation of 
forces or thermo-dynamics, and the text-books used are French 
works, now quite obsolete. In every one of our upper schools — 
Institutes de eda Ensiftansa— there is a professor who teaches 
physics and chemistry conjointly, who is instructed to go through 
a coarse of these sciences, which are reduced by this means to 
their lowest possible expression. In our universities, there exist 
classes in which an amplification of physics is taught ; this study is 
part of those required for the preparatory exercises for the faculty 
of medicine. This course, if we take into consideration the know- 
ledge brought by the pupils who attend it, is more an explana- 
tion of what they ought to have learnt than anything else. At 
the Madrid University alone, there is a class of M imponderable 
fluids the name in itself suggests an idea quite out of date at 
the present day. At the same university there is also a class of 
mathematical physics, but it does not form part of the studies 
required to receive a doctor's degree in the physico-chemical 
sciences, and is only included in the mathematical sciences. 
This is unfortunately all the official instruction on the subject 
which is given in Spain* Almost all the professors follow the 
theories which were generally admitted before the discoveries of 
Grove, Maya:, Rankine, Clausius, Tyndall, and Helmholtz. 

During the Republics Govern***®* in Spain, it was decreed 
to reorganise these studies in * mariner more in accordance with 
modem idea*, but the. abort rulwof this reforming government 
prevented thteplan from being teamed out, or conquering the 
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tenacious resistance of the great majority of the Spanish pro- 
fessors. 

Some champions of modem ideas are happily not wanting in 
Spain. Among them is one of the most distinguished members 
of the Madrid Observatory, Sr, Jimenez, who has written an 
interesting volume on the theory of numbers, which obtained a 
prise from the Spanish Academy of Science. Sr. Jimenez 
began to publish a few years ago a theory of light in com- 
pliance wirnt the most authorised physico-mathematical doctrines, 
A man of immense and varied intellect, as a dramatic poet, as 
an engineer, as a mathematician and economist, and one of the 
principal men of the revolution, Sr. Echegaray has done much 
to popularise the modem theories of physics, by a volume dedi- 
cated to the General Public, and also by his elementary treatise 
on thermo-dynamics. He is now publishing some studies on light 
in a scientific review, which are chiefly intended to extend these 
studies in our scientific circles. Dr. Vicuila, Professor of Mathe- 
matical Physics at the Madrid University, endeavours to do the 
same by his teaching, and by means of the articles and memoirs 
which he publishes from time to time. Of these may be men- 
tioned his theory and calculation of steam-engines in accordance 
with thermo-dynamics. 

The scientific instruction which is given to the young men who 
attended the upper school at the Observatory of Marino, at San 
Fernando, near Cadiz, is much commended. Every day foreign 
books are more universally read, translated, and understood, the 


most popular being those by Tyndall. Prof. Barred a, Felin, 
Ramos, v. Chamorro are great advocates of modem science. 
Sr. Escrig y Mieg, the professor at the Institute at Guadalajara, 
has set up some interesting scientific apparatus ther^, and has 
introduced in the pneumatic machine an improvement which 
reduces the injurious space. The barometer constructed by Sr. 
Torres, the inventor of probably the most accurate barometer 
known in European meteorology, merits special mention. It is 
much to be regretted that owing to special circumstances, ids 
instrument could not figure at the interesting exhibition at 
South Kensington. 

At the Free Institution, lately established for teaching at 
Madrid, by private enterprise, which the readers of Nature 
have already seen referred to in your columns, there is a class of 
experimental physics, according to the latest development of this 
science. On the evening of January 28, a series of public 
lectures were begun, with the object of popularising science in 
Spain. Dr. Simarro, a young professor at this institution, gave 
the first lecture on light, and repeated some of Tyndall's most 
remarkable experiments. 

Most of these efforts are, however, still limited to the attempt 
to spread in Spain a knowledge of the actual state of physical 
science from other countries which are in a more advanced con- 
dition, rather than to contribute to general culture works of 
original investigation. The interesting studies of Prof. Serrano 
Fallgate, on general and biological physics, some of which have 
been noticed by English reviewers, arc almost the only works on 
the subject which can dc mentioned of importance. It is indeed 
to be hoped this will no longer be the case when these studies 
are more generally developed, and act as a stimulant to the 
genius of the Spanish people. 

Madrid Francisco Gin EZ de los Rios 

OUR ASTRONOMICAL COLUMN 

The Rotation of Saturn.— I n Nature (vol. xv. 
p. 243), reference was made to the discovery by Prof. 
Asaph Hall of a small, well-defined, very white spot upon 
the disc of Saturn just below the ring, and to observations 
which were in progress to ascertain, by means of it, the 
period of the rotation of the planet upon its axis. Prof. 
Hall succeeded in following up this spot which was from 
2" to 3* in diameter until January 2, when the weather 
having become unfavourable, the planet low, and the spot 
faint and indistinct, observations were discontinued. 
From a thorough discussion of the observations at 
Washington and elsewhere in the United States, Prof. 
Hall finds for the mean time of the rotation of Saturn— 
loh. 14m. 23 s*8 ± 23*30. 

It has been necessary to assume that the spot had no 
proper motion upon the surface of the planet, which is a 
point on which the observations throw no light* 

On the first detection of this spot on December 7, with 


the view to secure assistance from other observers in 
noting its central passages on the disc, an ephemeris wa* 
circulated from Washington, in preparing which the time 
of rotation was taken at ion. 29m. i6’8s., given, as Prof. 
Hall remarks, “ in nearly all the modem text-books as Sir 
W. HerschePs last and most accurate determination;** 
notwithstanding this it appears certain that Sir W, 
Herschel never assigned this period, and its adoption in 
the Washington ephemeris was so far unfortunate as it 
may have rather hindered than assisted observations : 
indeed “through this mistake several observers failed 
to see the spot.” 

It is very probable that Prof. Hall has suggested the 
real cause of the introduction of this erroneous value for 
the time of Saturn's rotation into so many of the so-called 
“text-books,” the compilers of which rarely concern 
themselves with references to original authorities, and 
yet in this case the erroneous value has been given by 
writers, whom it might well be supposed it was safe to 
follow. In the Exposition du Systhne du Monde , the 
first edition of which appeared in An. IV. of the French 
republican era, Laplace says that Saturn rotates in 0*428, 
and the ring in 0*437, these figures being decimals of a day ; 
they correspond to loh. 16m. I9'2s. and ioh. 29m. i6*8s., 
the former expresses therefore the Herschelian period of 
rotation (ioh. 16m. o*4s.) to the nearest decimal in the 
third place, and the latter is the value for rotation of 
Saturn given in so many astronomical works. Hence 
Prof. Hall thinks that some one early in the century 
copied and converted the wrong number from Laplace 
and “ the book-makers have faithfully copied this 
mistake.” 

Hansen in his “ Allgemeine Uebersicht des Sonnen- 
sy stems ” gives ioh. 29m. 17s. for time of rotation both of 
Saturn and his ring ; Madler, “ Ueber die Weltstellung 
der Korper unsers Sorinensy stems,” has ioh. 16m. for the 
globe and ioh. 29m. 17s. for the ring, but in the early 
editions of his treatise on Astronomy (as in that of 1849, 
pp. 251 and 254) he assigns ioh. 29m. 17s. for the globe, 
and ioh, 32m., after Herschel, for the ring, adding 
“ wahrscheinlich ist sie der des Saturn selbst gleich und 
beide sind etwa ioh. 30m. in runder Zahl” Sir John 
Herschel, in the first edition of his Treatise on astronomy 
in Lardner's “Cabinet Cyclopaedia” published in 1833, 
gives ioh. 29m. 17s. both for Saturn and the ring, and he 
probably followed Daily's “Astronomical Tables and 
Formulae” which appeared in 1827, and where we find at 
pp. 39 and 59 the same period ioh. 29m. 16*8$. assigned 
for both rotations, and Baily expressly states that “ the 
elements of the system are taken for the most part from 
the System* du Monde of M. Laplace (fifth edition, 1824), 
so that it is possibly to this work, which was" one of 
general reference for many years, that the original over- 
sight suggested by Prof. Hall is to be traced. Sir W. 
Herschel in the Philosophical Transactions , 1790, p. a8o, 
states that his observations of lucid spots upon the ring, 
supposing them to adhere to it, would be explained 
by “admitting a revolution of the ring itself in 
ioh. 32m. I5'4s,, and in the volume for 1794, p. 28, he 
finds for the rotation of the globe of Saturn, ioh. i6ra. 
o*44s., which are the only values that bear his authority. 

Prof. Asaph Hall's value must now be taken as un- 
doubtedly a very close approximation to the true period 
in which Saturn rotates. According to it, the plants 
year consists of 25.217 Saturnian days. To the rarity of 
spots upon the disc of so small and well-defined a 
character as that which has been recently observed to 
such useful purpose at Washington, is perhaps to be 
mainly attributed the want of an earlier reliable deter- 
mination of the rotation period in confirmation of Sir W* 
Herschel's, made upwards of eighty years previously. 

The Comet of 1812.— In anticipation of the return of 
this comet to perihelion within the next few years, Prof. 
Winnecke has published ephemerides to facilitate its 
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rediscovery, whichhavebeen prepared by Herr Hahn on 
hi* suggestion, Ttey appearin g** Vierteljahrssckrift 
far astronomsckm GeseUscha/t, 12 jfahigaog, 2 Heft. 
Eackcte period* 70*7 years, would bring the comet to 
perihelion again in 1883, but Mr. W. E. Plummer, now of 
me University Observatory at Oxford* some years since 
stated that a period of 69*3 years would better agree with 
normal places which he had very carefully prepared The 
Comet may therefore visit us tn 1881, or possibly much 
earlier with the unknown effect of perturbation. The 
sweeping-ephemerides are arranged upon a plan con* 
veniently indicating the line in which the comet should be 
sought at a particular date. It is a case where the 
* orbit-sweeper,” suggested by Sir George Airy, and 
advocated by Prof. Winnecke, would, if provided with an 
object-glass of sufficient optical capacity, render much 
assistance. 

The Companion of Sirius.— In the Comptes Rendus 
of the French Academy of Sciences, August 13, M. 
Flammarion has a graphical representation of the orbit 
assigned by Dr. Auwers, to the perturbing companion of 
Sirius and of the observed course of the small star dis- 
covered by Mr. Aivan Clark, with the view to illustrate 
the increasing differences between theory and observa- 
tion. Allusion was made to this subject in Nature 
(vol xiii. p. 428), where the differences of Dr. Auwer's 
ephemeris, 1872-75, were given. The latest measures of 
the Clark-companion at Washington, show for 1877*21, 
position (4* — o\ + 6°*9, distance — o'' '88. 

Prof. Asaph Hall found no other star in the vicinity of 
Sirius nearer than one of the thirteenth magnitude, which 
was measured on February 28, 1877; position U4°'9, 
distance yi f/ *og ; probably the star seen by Mr. Marth at 
Malta in January, 1865. An examination of the vicinity 
with the great refractor was made at the request of M. 
Tempel, of Florence, who had suspected the existence of 
several small stars near Sirius. 

Satellite of Mars. — One of the newly-discovered 
satellites of Mars was observed by M. M. Henry at the 
Observatory of Paris, on August 27. 

At 12b. 9m. mean time, position 249 0 56', distance 
85**2, the satellite was very faint, and only observable 
when the planet was screened from view. 


BIOLOGICAL NOTES 

The Development of the Nerves in Verte- 
brates. — Mr. Balfour's discovery that the spinal nerves 
of sharks and rays are developed as outgrowths from the 
central nervous system has been followed by a similar 
revelation with regard to birds. Mr. (now Dr.) A M. 
Marshall (of Cambridge) has given an account of investi- 
gations respecting the origin of nerves in the fowl ( Journ . 
Anat., April, 1877), describing a longitudinal ridge arising 
on the summit of the neural canal, and giving off paired 
processes, the rudiments of the posterior roots of the 
spinal nerves. Hensen has made analogous observations 
on the spinal nerves of the rabbit. The anterior roots 
arise later, distinct from one another, as processes from 
the spinal cord. Mr. Balfour has endeavoured to solve 
the difficult question of the relations of the cranial to 
Spinal nerves. He finds as yet no traces in the brain of 
anything comparable to anterior roots of nerves ; all the 
nemo ape posterior roots. The fifth, or trigeminal, 
arises from the dorsal summit of the hind-brain very 
early, just like a dorsal root of a spinal nerve. This nerve 
also, instead of being a compouna one, is at any rate in 
its origin perfectly simple, The auditory nerve and the 
fecial arise by one common root The glossopharyngeal 
and vagus have a series of distinct roots. In an adult 
~ yifituh twelve separate strands have been counted in 
as nerve. This number, and f heir origin like so 
„ ,idrate spinal nerves, opens up Interesting questions 

in regard to the primitive segmentation of the head and 


the loss or condensation of segments in the evolution of 
the vertebrates. Dr. Marshal's observations on the 
cramal nerves of the chick, so far as they go, commend 
to Mr* Balfour’s. It appears that there is no definite 
indication of a limit between head and trunk avoided by 
the central nervous cord, by the outgrowths from it, or by 
the mode of development of the nerves. It is open for 
consitferatibn whether the absence of anterior roots to 
the cranial nerves may not furnish such a limit ; this 
would be very convenient for morphology. 

Insect Aid in Fertilisation of Flowers,— M r. 
Thomas Meehan, of Philadelphia, continues to bring 
forward cases to show that many flowers are not so 
dependent on insect fertilisation as has been imagined* 
Recently (Proc, Acad. Nat. Sciences, Philadelphia, 1877, 
p. 1 28) he has instanced the common mignonette, which 
usually does not seed when forced in greenhouses in 
winter. It has been asserted that this is due to the 
absence of suitable insects to produce fertilisation. But 
last winter Mr. Meehan's specimens took to producing 
seed in abundance, two to six perfect seeds in every 
capsule. This showed that some other circumstance had 
come into play which affected the reproductive organs, 
insect aid having been as much absent as in other cases. 

Insectivorous Plants.— Dr. C. Cramer, of Zurich, 
publishes, under the title “ Ueber die Insectenfressenden 
Pflamen,” a useful epitome of all that has at present been 
recorded respecting the singular phenomenon of “ Insecti- 
vorous Plants.” In a series of papers in Flora, on 
the Mechanics of the Movements of these plants, A. 
Batalin calls attention to a hitherto neglected paper of 
Oudemans. published (in Dutch) in 1859, in which he 
describes the greater part of the phenomena of irritation 
in Venus’s fly-trap ( Dioncta muscipula ), agreeing in 
almost every point with the description subsequently 
given by Darwin and others. 

Spontaneous Movements in Plants. — M. E. 
Rodier, of Bordeaux, has described a singular series of 
automatic or spontaneous movements in a well-known 
water-plant, Cerat&phyllum demersttm. They consist of a 
rhythmical motion caused by a curvature of the axis 
extending over six hours, which is neutralised in the 
course of the next twelve hours, and followed by a cur- 
vature in the opposite direction extending over four hours, 
which is again neutralised in four hours, the whole cycle 
thus extending over a period of twenty-six hours. The 
movement appears to be entirely unaffected by light 


DISCOVERY OF OXYGEN IN THE SUN BY 
PHOTOGRAPHY, AND A NEW THEORY OF 
THE SOLAR SPECTRUM 1 


I PROPOSE in this preliminary paper to indicate the 
means by which I have discovered oxygen and 
probably nitrogen in the sun, and also to present a new 
view of the constitution of the solar spectrum. 

Oxygen discloses itself by bright lines or bands iti the 
solar spectrum and does not give dark absorption lines 
like the metals. We must therefore change our theory of 
the solar spectrum, and no longer regard it merely as a 
continuous spectrum with certain rays absorbed by a 
layer of ignited metallic vapours, but as having also bright 
lines and bands superposed on the background of con- 
tinuous spectrum, ouch a conception not only opens the 
way to the discovery of others of the non-metals, sulphur, 
phosphorus, selenium, chlorine, bromine, iodine, fluorine, 
carbon, Ac., but also may account for some of the 
so-called dark fines, by regarding , them as Intervals 
between bright lines. ' 

It must be distinctly understood In speaking of the 
solar spectrum here, I do not mean the spectrum of any 
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limited area upon the disc or margin of the sun, but the 
spectrum of light from the whole disc. I have not used 
an image of the sun upon the slit of the spectroscope, but 
have employed the beam reflected from the flat mirror of 
the heliostat without any condenser. 

In support of the above assertions the accompanying 
photograph of the solar spectrum with a comparison 
spectrum of air* and also with some of the lines of iron 
and aluminium, is introduced. The photograph itself is 
absolutely free from handwork or retouching. It is 
difficult to bring out in a single photograph the best points 
of these various substances, and I have therefore selected 
from the collection of original negatives that one which 
shows the oxygen coincidences most plainly. There are 
so many variables among the conditions which conspire 
f6r the production of a spectrum that many photographs 
must be taken to exhaust the best combinations. The 
pressure of the gas, the strength of the original current, 
the number of Leyaen jars, the separation and nature of 
the terminals, the number of sparks per minute, and the 
duration of the interruption in each spark, are examples 
of these variables. 

In the photograph the upper spectrum is that of the 
sun, -and above it are the wave-lengths of some of the 
lines to serve as reference numbers. The wave-lengths 
used in this paper have been taken partly from Angstrom 
and partly from my photograph of the diffraction-spectrum 
published in 1783. The lower spectrum is that of the 
open air Leyden spark, the terminals being one of iron 
and the other of aluminium. I have photographed 
oxygen, nitrogen, hydrogen, and carbonic acid, as well as 
other gases in Pliicker’s tubes and also in an apparatus 
in which the pressure could be varied, but for the present 
illustration, the open air spark was, all things considered, 
best. By other arrangements the nitrogen lines can 
readily be made as sharp as the oxygen are here, and the 
iron lines may be increased in number and distinctness. 
For the metals the electric arc gives the best photo- 
graphic results, as Lockyer has so well shown, but as my 
object was only to prove by the iron lines that the spectra 
had not shifted laterally past one another, those that are 
here shown at 4325, 4307, 4271 4063, 4045, suffice. In 
the original collodion negative many more can be seen. 
Below the lower spectrum are the symbols for oxygen, 
nitrogen, iron, and aluminium. 

No close observation ir» needed to demonstrate to even 
the most casual observer that the oxygen lines are found 
in the sun as bright lines, while the iron lines have dark 
representatives. The bright iron lihe at u (4307), on 
account of the intentional overlapping of the two spectra, 
can be seen passing up into the dark absorption line in 
the sun. At the same time the quadruple oxygen line 
between 4345 and 4350 coincides exactly with the bright 
group in the solar spectrum above. This oxygen group 
alone is almost sufficient to prove the presence of oxygen 
in the sun, for not only does each of the four components 
have a representative in the solar spectrum, but the relative 
strength and the general aspect of the lines in each case is 
similar. I do not think that in comparisons of the spectra of 
the elements and sun, enough stress has been laid on the 
general appearance of lines apart from their mere posi- 
tion ; in photographic representations this point is very 
prominent. The fine double line at 4319. 4317, is plainly 
represented in the sun. Again there is a remarkable 
coincidence in the double line at 4190, 4184. The line at 
4133 is very distinctly marked. The strongest oxygen 
line is the triple one at 4076, 407a, 4069, and here again a 
flue coincidence is seen, though the air spectrum seems 
proportionately stronger than the solar. But it must be 
remembered that the solar spectrum has suffered from 
the transmission through our atmosphere, and this effect 
is plainest in the absorption at the ultra-violet and 
violet regions of the spectrum. From some experiments 
I made m the summer of 1873 it appeared that this 


local absorption is so great, when a maximum thickness 
of air intervenes, that the exposure necessary to obtain 
the ultra-violet spectrum at sunset was two hundred times 
as long as at mid-day. I was at that time seeking for 
atmospheric lines above H like those at the red end of 
the spectrum, but it turned out that the absorptive action 
at the more refrangible end is a progressive enfeebling, as 
if a wedge of neutral tinted glass were being drawn 
lengthwise along the spectrum towards the less refrangible 
end 

I shall not attempt at this time to give a complete list 
of the oxygen lines with their wave-lengths accurately 
determined, and it will be noticed that some lines in the 
air spectrum which have bright analogues in the sun are 
not marked with the symbol of oxygen. This is because 
there has not yet been an opportunity to make the neces- 
sary detailed comparisons. In order to be certain that a 
line belongs to oxygen, I have compared, under various 
pressures, the spectra of air, oxygen, nitrogen, carbonic 
acid, carburetted hydrogen, hydrogen, and cyanogen. 
Where these gases were in Pliickeris tubes a double 
series of photographs has been needed, one set taken 
with and the other without Leyden jars. 

As to the spectrum of nitrogen and the existence of this 
element in the sun there is not yet certainty. Never- 
theless, even by comparing the diffused nitrogen lines of 
this particular photograph, in which nitrogen has been 
sacrificed to get the best effect for oxygen, the character 
of the evidence appears. The triple band between 4240, 
4227, if traced upward into the sun, has approximate 
representatives. Again at 4041 the same thing is seen, 
the solar bright line being especially marked. In another 
photograph the heavy line at 399s, which in this picture 
is opposite an insufficiently exposed part of the solar 
spectrum, shows a comparison band in the sun. 

The reason I did not use air in an exhausted Pliickeris 
tube for the production of a photograph to illustrate this 
paper and thus get both oxygen and nitrogen lines well 
defined at the same time, was partly because a brighter 
light can be obtained with the open air spark on account 
of the stronger current that can be used. This permits 
the slit to be more closed and of course gives a sharper 
picture. Besides the open air spark enabled me to employ 
an iron terminal and thus avoid any error arising from 
accidental displacement of the reference spectrum. In 
PI ticker’s tubes with a Leyden spark the nitrogen lines 
are as plain as those of oxygen here. As far as I have 
seen, oxygen does not exhibit the change in the character 
of its lines that is so remarkable in hydrogen under 
the influence of pressure as shown by Frankuand and 
Lockyer. 

The bright lines of oxygen in the spectrum of the solar 
disc have not been hitherto perceived, probably from the 
fact that in eye observation bright lines on a less bright 
background do not make the impression on the mind that 
dark lines do. When attention is called to their presence 
they are readily enough seen, even without the aid of a 
reference spectrum. The photograph, however, brings 
them into a greater prominence. From purely theoretical 
considerations derived from terrestrial chemistry and the 
nebular hypothesis, the presence of oxygen in the sun 
might have been strongly suspected, for this element is 
currently stated to form eight-ninths of the water of the 
globe, one-third of the crust of the earth, and one-fifth of 
the air, and should therefore probably be a large con- 
stituent of every member of the solar system. On the 
other hand the discovery of oxygen and probably other 
non-metals in the sun gives increased strength to die 
nebular hypothesis, because to many persons the absence 
of this important group has presented a considerable 
difficulty. 

At first sight it seems rather difficult to believe that tfjjffr 
ignited gas m the solar envelope should not be indicate! 
by dark lines in the solar spectrum, and should appear 
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'.upt toact under the law, “a gas when ignited absorbs 
r*y s of the same' lefwng&llhy a* those it emits." But 
ht fact the substances investigated in the sun are 

really metallic vapours, hydrogen probably coming under 
ffiairnle. The non-metals obviously may behave differ- 
ently. If j£ easy to speculate on the causes of such 
behaviour, audit may be suggested that the reason of the 
non*ap»earance of a dark line may be that the intensity 
of the fight from a great thickness of ignited oxygen over- 
powers the effect of the photosphere just as if a person 
were to look at a candle dame through a yard thickness 
of ignited sodium vapour, he would omy see bright sodium 
lines* and no dark absorption lines. Of course, such an 
explanation would necessitate the hypothesis that ignited 
gases such as oxygen give forth a relatively large propor- 
tion of the solar light. In the outburst of T Corona 
Huggins showed that hydrogen could give bright lines 
on a background of spectrum analogous to that of the 
sun. 

However all that may be, I have no doubt of the exist- 
ence of substances other than oxygen in the sun which 
are only indicated by bright lines. Attention may be 
called to the bright bands near G, from wave-lengths 
4307 to 4337, which are only partly accounted for by 
oxygen, F arther investigation in the direction I have 
thus far pursued will lead to the discovery of other 
elements in the sun, but it is not proper to conceal the 
principle on which such researches are to be conducted 
for the sake of personal advantage. It is also probable 
that this research may furnish the key to the emgma of 
the D 3 or Helium line, and the 1474 K or Corona line. 
The case of the D 3 line strengthens the argument in 
favour of the apparent exemption of certain substances 
from the common law of the relation of emission and 
absorption, for while there can be no doubt of the exist- 
ence of an ignited gas in the chromosphere giving this 
line, there is no corresponding dark line in the spectrum 
of the Solar disc. 

In thus extending the number of elements found in the 
sun we also increase the field of inquiry as to the pheno- 
mena of dissociation and recomposition. Oxygen, espe- 
cially from its relation to the metals, may readily form 
compounds in the upper regions of the solar atmosphere 
which can give banded or channeled spectra. This 
Subject requires careful investigation. The diffused and 
reflected light of the outer corona could be caused by 
such bodies cooled below the self-luminous point. 

This research has proved to be more tedious and diffi- 
cult than would be supposed because so many conditions 
must conspire to produce a good photograph. There 
must be a uniform prime moving engine of two-horse 
power, a dynamo-electric machine thoroughly adjusted, a 
large Ruhmkorff coil with its Foucault break in the best 
order, a battery of Leyden jars carefully proportioned to 
the Pliicket’s tube in use, a heliostat, which of course 
involves clear sunshine, an optical train of slit, prisms, 
lapses, and camera well focussed, and in addition to all 
this a photographic laboratory in such complete condition 
that *et sensitive plates can be prepared which will bear 
fifteen minutes and a prolonged develop- 
ment* ft has been difficult to keep the Pliicker’s tubes in 
before the first exposure of a tube was over 
the tube bras turned by the strong Leyden sparks. More, 
over* to procuib tubes of known contents is troublesome. 
For example, my hydrogen tubes gave a spectrum photo- 
graph Of fifteen Jfies of which only three belonged to 
hydrogen. In br#et to bn tune that none of these were 
new hydrogen fisiei it necessary to try tubes of various 

makers* to prepare purehydrogen and employ that, to 
exksn^^ fatally to resort to 

mmpktiwMmtii, thesun. ,■ V / s , 

The bfojeet in dear in *8^ of 

IJ& research, was to sNeCwpnp tSm saagaku w interjxretmg tiae 
l^btogmpfei of the ^M^pf Stan and otherbeaveaiy 


bodies obtained with my a&toch **ft*c*pn It soon 
appeared that the spectra of nitrogen and other gases in 
Plucker's tubes could be photographed, and at first some 
pictures of hydrogen, carbonic acid* and nitrogen were 



Fio 1. - The Gramme Machine. 


made, because these gases seemed to be of greatest astro- 
nomical importance on account of their relation to stars, 
nebula', and comets. Before the subject of comparison 
spectra of the sun was carefully examined there was some 
confusion in the results, but by using hydrogen the source 
of these errors was found out. 

But in attempting to make a prolonged research in this 
direction, it soon appeared that it was essential to be able 
to control the electrical current with precision both as to 
quantity and intensity, and moreover to have currents 
which, when once adjusted, would remain constant for 
hours together. These conditions are almost impossible 
to attain with any form of battery, but on the contrary 
are readily satisfied by dynamo-electric machines. Ac- 
cordingly, I sought for a suitable dynamo-electric machine 
and motor to drive it, and after many delays procured a 
combination which is entirely satisfactory. I must here 
acknowledge my obligations for the successful issue of 



f Fro, Braytctt’s 

this search to Pw£ George »*o was 0 » first- 

person ia America to procure* Gramme machine. He was 
also the first to, use a'Bra^songm* to drive a Gramme, 
The . machine selected * is one of 
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Gramme’s patent, made in Park.' and is a double light 
machine, that is, it hits two sett of brushes, and is wound 
with wire ofsuob a sise as to give a current of sufficient 
intensity for my purposes. It » nominally a 350 candle- 
light machine, but toe Current varies in proportion to the 
rate of rotation, and I have also modified it by changing 
the interior connections The machine can produce as a 
maximum a light equal to. 500 standard candles, or by 
slowing the rotation of the bobbin the current may be 
made a* feeble as that of the weakest battery. In prac- 
tical use it is sometimes doing the work of more than 
fifty large Grove nitric add cells, and sometimes the 
work of a single Smee. 

The Gramme machine could not be used to work an 
induction coil when it first reached me, because when the 
whole current was sent through ibe Foucault interrupter 
of the Ruhmkoiff coil, making 1,000 breaks per minute, 
the electro-magnets of the Gramme did not become suf- 
ficiently magnetised to give an appreciable current But 
by dividing the current so that one pair of the metallic 
brushes, which collect from the revolving bobbin, sup- 
plied the electro-magnets, the other pair could be used 
for exterior work, no matter whether interrupted or con- 
stant. The current obtained in this way from one pair 
of brushes when the Gramme bobbin is making 1,200 
revolutions per minute is equal to 100 candles, and is 
greater in quantity and intensity than one would like to 
send through a valuable induction coil, ^usually lun 
the bobbin at 622 revolutions per minute, and this rate will 
readily give 1,000 xainch sparks per minute with the 18- 
inch coil. Of course a Pliickeris tube lights up very vividly 
and generally ; in order to get the maximum effect I 
arrange the current so that the aluminium terminals are 
on the point of melting* The glass, particularly in the 
capillary part, often gets so hot as to char paper. The 
general appearance of the machine is shown in Fig, 1. 

As long as the Gramme bobbin is driven at a steady 
rate the current seems to be perfectly constant, but varia- 
tions of speed make marked differences in the current, 
and this is especially to be avoided when one is so near 
the limit of endurance of Plucker’s tubes. A reliable 
and constant motor is therefore of prime importance for 
these purposes. A difference of one per cent, in the 
speed in the engine sometimes cannot be tolerated, and 
yet at another time one must have the power of increas- 
ing and diminishing the rate through wide limits. The 
only motor, among many I have examined and tried, 
that is perfectly satisfactory, is Brayton’s Petroleum 
Ready Motor* 

This remaikable and admirable engine acts like an 
instrument of precision. It can be started with a match, 
and comes to its regular speed in less than a minute ; it 
preserves its rate entirely unchanged for hours together* 
Moreover, it is economical, cleanly, and not more noisy 
than a steam engine. The one of two-horse power I 
have, ran for six months, day and night, supplying water 
and air to the aquaria ii\ the Centennial Exhibition at 
Philadelphia. At any time on going into the laboratory 
it can be started in a few seconds, even though it has 
not been running for days. 

Henry Drapers Observatory, Hastings- on-Hudson, 
New York 


THE NATURAL HISTORY OF THE JENISSEI 

account of the Swedish Overland Expedition 
to the Jenissei in the summer of 1876, the 
cost of which was defrayed by Mr. Oscar Dickson 
of Gothenburg, has appeared in the Gtiietergs Handels 
Ztdnimg, The expedition was .under the kaders&bof 
Dr* Bjalmar Thdel of Upsala, who was accompanied to 
Botai^r-Doeent W. Araell, Philosophy-Candidate F* 
Tflrwtv apd Rector M* Brenner, Botsmist,from 


Finland. Docent Sahlberg, Entomologist, from Hetsingr 
fors, alsowentwhh the expedition to the Jenissei with 
the intention of prosecuting independent researches there, 
the party travelled by Mischni-Novgorod, Perm, Tyumen, 
Tomsk, and Krasnoyarsk on the Jenissei, arriving at the 
last place on June & 

We regret that our space permits of our giving onlythe 
following account of the natural history of the Jenissei by 
Dr.Thdd:— > 

The Jenissei has a length of about i,66q English miles 
below Krasnojarsk. The banks are sometimes pretty 
high and bold, sometimes low, alternating in this respect 
with each other, 90 that, when the left is high, the right is 
the opposite. Where the bank is low aid exposed to 
inundations, willows thrive beyond everything. The high 
banks are clothed with Finns obovata and tembra, and 
larch. At Jenistisk the river is about i£ versts broad, 
gradually widening northward* tiU at Kyrejka it is five 
versts broad. Between Tolstonos and Gokschika the 
river widens and assumes the appearance of a lake name 
than sixty versts wide. Here the tides are quite observ- 
able. At Dudinskoj a depth reaching twelve fathoms was 
found. 

The Russian population of the Jenissei Valley is very 
sparse and uncivilised, and inferior, as far as the fine arts 
are concerned, to some of the Asiatic races* Cattle rearing 
is in its infancy, though there are perhaps few regions 
more suited for it than the valley of the Jenissei. Cows 
are met with as far as Dudinskoj, but their proper 
management did not appear to be understood. At 
villages on the upper Jenissei, with as many as forty ot 
fifty cows, a glass of milk could scarcely be obtained. The 
making of cheese is completely unknown, the making of 
butter nearly so. There are horses as far north as 
Dudinskoj, sheep only to Vorogova, and no goats north 
of J enbeisk, Cultivation is at a still lower standpoint, ry$ 
not being at present grown below Antsiferoya, sixty- 
seven versts north of Jeniseisk, and oats to Zotina, 6o° 55' 
N. lat. Potatoes are grown to Turuchausk, but are there 
very small. For some years Skoptzi settled on the 
Chantajka river, 6S° 20' N. lat., have successfully grown 
potatoes. 

Fish forms the principal food of the people, and during 
summer nearly every one is a fisher. Fishing is carried 
on with various kinds of nets, with lines and hooks, and 
even with leister and torch. There are found in the 
Jenissei pike, aoiffe, perch, burbot, Cyprinns euros sins, 
tench, Thy mallus vulgaris, several species of the family 
Lend sens, among them one which strongly resembles our 
common roach, a kind of Pctromysm , GasUrastcus pun* 
git ins, a kind of bullhead (Callus), &c. All these are of 
inferior importance for domestic use, and mostly serve as 
food for dogs. The moTe valuable ate the sturgeon, 
salmon, and coregonus. There are two varieties of 
sturgeon, the common sturgeon or “ Ossetrina,” Accipiter 
sturio, and the sterlet, Ac. mthenus. The Ossetrim is 
caught along the whole Jenissei, and sometimes reaches a 
weight of 225 lbs. The sterlet is not found north of 
Dudinskoj, and commonly weighs 3 or 4 lbs., but some- 
times reaches 18 lbs. There is another called the prickly 
sturgeon, “ Kosterska 1 ,, believed to be the young of the 
Ossctrina* There are many varieties and transition forms 
of sturgeon, rendering their proper classification difficult 
The salmon is most numerous in the upper course of the 
river at Minousinsk, where a profitable fishery is car- 
ried on. Two types are distinguished, "Tajroen” and 
u Kunschja.” Ibe former is caught in greatesinumjters 
in the upper course of the river, and weighs 40 to 6o lbs* i 
the latter is found in lakes on the tundra, and 
m the Jenissei below Dudinskoj. At the NWiandroyska 
Islands a salmon, probably a Tajmen, was c^igbt^wMcb 
was nearly five feet long and weighed upd 

100 lbs. Of the Coregonus the foftmvmg species wm 
found in the Jenissei v-^Njehna {C leudc&tfys), Tacbiar: 
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(C. nasutus), Muksun (C tnuksun), Peljedka (C pelef). 
Omul (C. omul), Common Sikl6ja or Seldj (C atbula ?). 

The common Coregonus is said to be found in the 
Jenissei the whole year round. The Tschir, Njelma, and 
Mtiksim are seen almost simultaneously in early spring, 
the Tschir first beginning to ascend, and then the other 
two almost simultaneously, or the Njelma rather earlier. 
Finally masses of the Sikldja, and last of the Omul, make 
their appearance. These seldom go above the rapids 
between rodkamennoje Tunguska, and Asinova. There 
vis no accurate information about the Pelet, but it does not 
appear to go far from the mouth of the river. 

The bird world was sparingly represented on the 
Jenissei. In the south the Passcres were most numerous. 
In the neighbourhood of the limit of trees on the tundra 
and at the Briochovska and Nichandrovska Islands the 
swimming birds and waders first became more numerous,* 
Colymbus septentrionalis, Hare Ida glacialis , Oidcmia fusca 
and nigra, Fuligula martin , Anas pcenclopc and acuta, 
and Cygnus benvickii occurred here in great numbers, 
but with a few others were the only species of the order 
Natatorcs that could be found in those northern regions. 
A number of birds, for instance geese, A user segetum and 
albifrons, and swans, occur first at the period of migration 
in autumn, when the uncommon red-necked goose, A user 
ruficollis, is also met with not unfrequently. Altogether 
140 to 150 species, of which only fifteen to twenty were 
^ejctra-Scandtnavian, have been observed during the sum- 
mer, among them about twenty-five Nata tores and twenty 
Raptores . It is singular that, for instance, at Tolstonos, 
69° 55' N. lat., accordingly beyond the limit of trees, 
many small birds belonging to the order Passcres occur. 
Schmidt there found ten species, to which number we are 
able to add four more, viz., Fringilla linaria, Emberisa 
pusilla, Saxicola cenanthe , and Phyllopneuste trochilus. 
A number of birds in Siberia are found drawing more 
and more to the west. It is stated, for instance, that the 
species, Alauda alpestris , Emberisa rnstica , and pusilla , 
&c,, which formerly could only be met with in Siberia 
and Eastern Russiaj are now found in Finland and 
Western Russia, and indeed even within Scandinavia. In 
the time of Pallas the Ural formed the western limit of 
the Emberisa aureola, which is now common in the whole 
ninth of Russia. It is therefore not impossible that part 
of tl le birds at present peculiar to North Russia and 
Siberia may in the future belong to the fauna of Sweden. 
Trybom states that at Krasnojarsk, the insect fauna was 
abundant and very unlike the Scandinavian. As the 
party descended the river the insects diminished in 
number more speedily than could have been expected, 
those strangest to the Swedes generally disappearing 
first Where the wood had been burned lately, and vege- 
tation had not been able to regain its ordinary condition, 
die insect fauna was also poor. Compared with the 
phanerogamous plants occurring within the same area the 
Scandinavian insects taken overhead are immeasurably 
tame numerous than those of the Jenissei River Valley. 
It is on the tundra that the most which are common to 
Scandinavia are found. In the collections made the 
CoUopiera are most numerously represented, then the 
Hymemptera,F>iptera, Lepldoptera, Neuropiera, and 
Qrtkaptera. The number of species collected is believed 
to exceed i,ooa among them about fifty kinds of diurnal 
Lepufoptera, Of these two-thirds are Scandinavian. Of 
the insects collected about Krasnojarsk only the half are 
Swedish.* The four spedes (Cottas patent. L, an ABootkii. 
%m%Pkrbs napi f L, f and Argytmis pales, W. V.) found 
at the Nikahdrovska Islands ate ail Swedish, The dis- 
tribution to the north nr south was for many specie s dif. 
ferent from that in Scandinavia. Thus Pararga kiera, 
Hfibn^ceased there at least three degrees farther south 
thaain Sweden. Lyama nets, Ochs,, was not found farther 
north than at Nikulina, fid 6 23' N. lat Pirns daplidice t 
l^ was, oa the other found as far as Fatianova and 


Lycana arpolus, L., at Turucharsk (d$° 5$' M« lat), 
Heteropterns sylvius, Knock,, which was very common as 
far as Krasnojarsk, was also found there. Argynnis 
aphirape, Hubn., is found in Sweden -six degrees farther 
south than it was seen on the Jenissei, but Arg. freja, 
Thbg., on the contrary, two degrees more to the south in 
the latter place, Polyommatus /telle, W. V., is pretty 
common on the Jenissei, two degrees farther south than 
in Sweden, 

Aroell states that the moss flora ofthe Lower Jenissei, 
like that of die whole of Siberia, generally may be said to 
be almost completely unknown to science, only eighteen 
species of mosses being previously known. The number 
collected during the expedition may, perhaps, as far as 
may be judged before the material is thoroughly worked 
out, be reckoned at about 300, many being foreign to 
Scandinavia and many even new to science. The most 
peculiar localities on the Lower Jenissei are the tree 
stems on the banks, which are periodically overflowed. 
The stems receive a coating of earth often to a height of 
many feet above the ground, and form an excellent 
locality for mosses. Here are found not only some 
Scandinavian mosses as Leskea polyearpa, Myrinia , 
Amblystegium riparium , Fontinahs hypnoides, Neckera 
undulata , Homalra trickomanoides , Pylaisca (in an unend- 
ing variety of forms), &c., but also and especially by two 
non-Scandinavian mosses, namely, the uncommon genuine 
Tim mi a negapolitana and an exceedingly pretty Eurhy/t- 
chium continuum, formerly referred to My nr el fa or a 
peculiar family of Achrolepis, but undoubtedly belonging 
to Eurhynehium. 

The masses of decayed stems found in the forests in 
incomparably larger numbers than in Scandinavia form 
another peculiar locality. They are characterised espe- 
cially by Dicrana fragili/olium and fuscescens, which here 
exhibit all possible transition forms to each other, and a 
number of Hepatic ce , part of them foreign to Sweden, 
Mountain localities, especially with primitive rocks, are 
seldom met with on the Jenissei. The mosses peculiar to 
primitive rocks were found very sparingly. Grimmia and 
R/tacomitrium were seldom met with. Of these two families 
Grimmia apocarpa, which is not particular as to what it 
grows on, is the only species which in some degree is dis- 
tributed over the region. Only once was a R/tacomitrium 
found in the whole distance from Krasnojarsk to the limit 
of tices, about 1,660 miles; first north of the limit of 
trees the family began to take to some extent the place it 
has in Sweden. The moss flora of the Lower Jenissei may 
be said to be specially characterised by its richness in 
Mnia and Marchantiacece. The following were also richly 
represented Splachnaeece (with eight species), Poly* 
trichum . , Bryum (particularly towards the north, in very 
beautiful forms, partly new), Webera, Dicranttm , Enca- 
lypta and Sphagnum , &c. Some 0/ the greatest Scan- 
dinavian rarities were found, as Orthothecium intricatum, 
Mynrella julacca and apiculata, Hylocomium oakesii, 
Pogonatum capillare , Oligotrichum terigatum, Cincli* 
dium subroiundum , all with fruit . Enormous masses, in 
which two species of Riccia occurred, were found close to 
the water's edge on the clay banks inundated during 
summer the whole way from the Nikandrovska Islands to 
Jeniseisk. In Scandinavia the northernmost represen- 
tative of this family does not go farther north than about 
the sixty-second degree of latitude. Extensive collec- 
tions of fresh-water algae were also made, but no detailed 
account of them can yet be given. 

Amell states that somewhat over 700 herbaceous plants 
were collected during the summer at about sixty mnerent 
points on the Jenissei ; of these about sou are foreign to 
Sweden. Several families and races* as Gym*u>sperma f 
Androsace, Pedicularis, and Anemen**** wte J 11 s pscies 
on the Jenissei than in Scandinavia ; the following races 
numerously represented in Sweden are sparingly met with 
on the JedsseT \-Hieradum, Campanula, Veronica, Tri* 
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folium , Geranium, Sedum, &c. The forests which clothe 
the banks of the Jenissei consist to a great extent of non- 
Scandinavian trees, namely, of the larch, Pinus cenibra, 
Abies sibirica, ana the Abies obovata, which scarcely 
differs from Pinus abies^ and of Populus nigra . Of the 
trees common to Scandinavia the most important are the 
birch {Betula verrucosa and glulinosa), pine, aspen, bird’s 
cherry, and mountain ash. Besides, the Salices play a 
very important part on the Jenissei, inasmuch as they 
form extensive woods on the low banks periodically over- 
flowed ; these Salices often grow to uncommonly large 
sites, and consist in part of non-Scandinavian species, 
one of which, Salix vitellina , is the most common of all, 
and spreads over the whole of the region examined by the 
botanists of the expedition. 

The bush vegetation too in Siberia exhibits differences 
from that of Scandinavia. On the Jenissei Alnaster fru* 
ticosus is important beyond others, because it forms 
thickets, and especially towards the north increases in 
mass, going in that direction beyond the limit of trees. 
Among other bushes foreign to our flora there occur on 
the Jenissei the Siberian pea tree ( Robinia), Spiraea con - 
fus'd, sorbifolia and salicifolia t Sambucus racemosa, Cra- 
taegus sanguined , Cassandra calyculata , peculiar types of 
roses, &c. Among the bushes common to Scandinavia 
the most important are the black and red currant, dwarf 
birch, Loniecra ccendea, which is far more widely distri- 
buted than in Sweden, juniper, Myrica gale , raspberry, 
Empetrum nigrum , Vacciniutn vilis id<va, and totyriillus, 
&c. Towards the north the bushy Salices play an im- 
portant part, as in our northern regions. On the Jenissei 
there has been found only one species of Alnus , which is 
specially interesting as not being either of the Swedish 
species, but perhaps the genuine Alnus pubescens . On 
the other hand there are absent on the Jenissei many of 
our trees and bushes, as the nobler deciduous trees and 
fruit trees, and, what may be said to be distinctive of the 
Jenissei flora, heather, which is so extensively distributed 
in Sweden, is wanting. 


TEMPERATURE AND HUMIDITY OF THE 
AIR AT DIFFERENT HEIGHTS 

A MEMOIR on the temperature and humidity 
of the air at different hours, by Dr. H. E. 
Hamberg, based on observations made by him during 
the summer of 1875, at heights varying from 2 inches 
to 22 feet above the ground, was published recently 
in the Transactions of the Royal Society of Sciences 
at Upsal. The memoir is a valuable one, and is of in- 
terest to mote than the mere meteorologist, it being evi- 
dent that the inquiry is so handled as to bring it into close 
connection with such difficult questions as convection 
currents in the free atmosphere and the diffusion of 
vapour through the air. 

In clear weather the temperature of the air nearest the 
surface was lower than that above it, from two to three 
hours before sunset to at least two to three hours after 
sunrise. At all the six heights the temperature fell to the 
minimum at the same hour, viz., about 3 a.m. ; but while 
it continued from this time to rise steadily at all the 
heights, the lowest temperatures continued to be observed 
in the strata nearest the ground till several hours after 
sunrise. From this remarkable result Dr. Hamberg con- 
cludes that the increase of temperature in the lower strata 
of the air in the early part of the forenoon is not an im- 
mediate and direct consequence of the heating of the 

g round, but is rather to be attributed to the absorption by 
&U air, or more strictly by its aqueous vapour, of the heat 
received from the sun’s rays or reflected from the ground. 

Oyer uneven ground covered with vegetation the tem- 
perature near rite surface is generally higher over those 
part* Of the Add which rise above the general level. 
Thu* oven slight elevations of only one or two feet have 


the air immediately resting on them often a 0 higher or 
more, whilst on the other Sand, a trench or depression 
one or two feet below the general level has the air rest- 
ing on it often 2% or more, lower than the air over the 
level portions of the field, a result of considerable 
practical importance in agriculture and horticulture. 

The latent heat set free on the formation of dew appears 
from the observations clearly to retard the lowering of 
the temperature, but not to the extent which might have 
been expected. When, on the deposition of dew, the 
temperature of the air near the surface has fallen below 
32°, as soon as the dew is congealed into hoar-frost the 
temperature of the lowest stratum of air in contact with 
the ground instantly rises to 32° ; but at the same time 
the temperature of the air higher up steadily remains 
lower than 32 0 . 

The absolute humidity of the air on clear nights on 
which no dew is deposited decreases from the ground 
upwards, just as happens during the day ; but on the 
other hand, with dew, the humidity is least nearest the 
ground, and increases with the height, and this influence 
of dew, in diminishing the humidity, extends [upwards to 
at least twenty-two feet, the height to which the observa- 
tions were carried. Since his observations clearly show 
that the absolute humidity begins in the evening to 
diminish near the ground before any dew is observed to 
be deposited, and also diminishes at all heights on those 
nights during which no dew whatever is formed, Dr. 
Hamberg is of opinion that the diminution of the humidity 
of the air during night is to be sought for in other 
physical causes than the deposition of dew. 

Several of the points discussed will doubtless be made 
subjects of further investigation by others. In all cases 
it is most desirable, indeed absolutely necessary, to a 
critical valuation of the observations, that the authors 
give woodcuts and descriptions of the exact position and 
mode of protection adopted in the case of each thermo- 
meter employed in the observations. For such refined 
inquiries the method of observation must necessarily be a 
refined one ; in other words, such as will certainly secure 
the necessary comparability among all the instruments. 


THE CHRONOMETERS OF SWITZERLAND 

WE find in a recent number of the Bulletin of the 
Society of Natural Sciences at Neuchatel an 
interesting report of the Neuch&tel Observatory on the 
annual competition of chronometers for prizes awarded 
yearly by the Observatory. The report gives some idea 
of the degree of perfection reached in Switzerland in the 
construction of chronometers. The 231 chronometers 
(four box and 227 pocket chronometers) admitted to the 
competition out of 270 sent in were submitted to a severe 
test, including changes of temperature and of position 
during periods of from two weeks to two months, and the 
results of the trial appear as follows. The average 
diurnal variations in tne rates of the box-chronometers 
proved 0 32 sec. (against 0*20 in 1874), and of the pocket 
ones 0*46 sec. (against 0*53 in 1874), aad there was but 
two per cent, of these last, the average diurnal variation 
of which reached 1 sec. The various systems of es- 
capements appeared, as was observed in former years, 
to have but little if any influence on the degree of pre- 
cision of watches, provided they remain constantly in the 
same position, vertical or horizontal. The compensation for 
changes of temperature proved to bealtogetber satisfactory* 
the average variation of 167 chronometers submitted to 
variations of temperature from 15 to 25 Cent degrees Mug 
but 0*13 sec. for each Centigrade degree. It must, how- 
ever, be noticed that only 5 1 per cent of them showed 
variations below one* tenth of a second for each degree, 
and that 10 per cent showed variations above 0*3 sec. 
Finally, the differences between the rates during the first 
and the last weeks were : for box- chronometers, 2' i t sec. 
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alter a period of two month*} and ter pocket-chrono- 
tmm, r$7 sea alter a trial of six weeks 1 and the 
average differences between the maximum and minimum 
rates proved to be, for box-chronometers, 3*23 sec., after 
atwo xmmtlisf trial 5 and for pocket-chronemeters, 672 sea 
and 575 after sfa Weeks and one month's trials. These 
figures show certainly that there is enough to do yet in 
rashife the Industry to the hi$h degree of perfection which 
is desirable, but the steady progress during the last ten 
yearsis remarkably seen in a table showing the increase 
of precision of the Swiss chronometers in every direction* 
Thus the average diurnal variation, which was as high as 
1*27 sea at the competition of 1864, regularly decreases 
to 0*46 in 1875 $ the average variations of rate produced 
by changes of position, being 8*21 sec ten years ago, is 
now but 1*97 ; and the defective compensation for tem- 
perature rapidly decreases horn 0*48 sec. for each degree 
to 076, and now it is but 0*13. Besides, the report states, 
some of the best chronometers reach as high a degree of 
perfection as to make them comparable with astronomical 
clocks. Thus the box-chronometer which received the 
test prise is a true phenomenon of its kind. Its mean 
diurnal variation is as low as 0 08 sea, *>., that of good 
astronomical clocks ; its mean weekly rate changed after 
a two months’ trial only by 0*57 sea ; the difference 
between the maximum and minimum rates is but 0 94 sec., 
and the imperfect compensation for temperature is 
0 04 sec for each degree ; finally, its characteristic 
number, calculated by the Greenwich method, reaches 
but 8*90 sec. The two best pocket-chronometers realise 
perhaps a yet greater success, their average diurnal 
variations being respectively but 013 and 0*17 sea 


THE BRITISH ASSOCIATION 

J "pHE two soiries that were held in the Guildhall, the 
A first on the evening of Thursday, the 16th instant, 
and the second on Tuesday, the 21st, were very fully 
attended. 

At the second conversazione several objects of scientific 
interest were exhibited. At the centre table Prof Herbert 
McLeod showed his beautiful cycloscope, an instrument 
which formed the subject of a paper read by Prof. McLeod 
before Section G on Wednesday week. Mr. Silvanus P. 
Thompson, of University College, Bristol, showed his 
apparatus for exhibiting certain optical illusions, upon 
which a paper was read by him in Section A. Prof. 
Osborne Reynolds showed the apparatus by which his 
paper upon the rate of progression of groups of waves 
was illustrated ; and Mr. J. W. Swan exhibited a modifi- 
cation of the Sprengel pump. 

In the picture gallery Dr. Graham Bell bad his articu- 
lating telephones at work. 

There was great competition for the tickets for the 
excursions for both Saturday and Thursday. The excur- 
sion to Lee Moor under the guidance of Mr. Spence 
Bate, F.R.S., was originally limited to 100, but there were 
mere than 300 applications for tickets, and extra 
waggonettes had to be put on. The party, after having 
rafted the China Clay Works of Messrs. Martin, the 
largest establishment of its kind in the world, divided 
lute three parties ; the first walked across the Moor to 
SheepstoiL to examine some prehistoric remains recently 
discovered by Mr* Spence Bate. Another party under 
the charge of Mr. Martin took a walk to Shell top and 
Pen Beacon, from which fine views may be had ; and a 
third detachment remained in the grounds of Mr. Martin, 
which are unique in their way, firom the intricacy of their 
laying out 

The popular excursion of the day was, however, that 
m the Hamoaze and Tamar, to H.M.S. Cambridge, under 
Great Albert Bridge at Salt asi% into the Sound, and 
^siting the Breakwater and Eddystone Lighthouse. 


The Admiral of the Port placed throe Government 
steamers at the disposal of the Association, and there wai 
tremendous crowding to get on to the boats. Upon 
reaching H.M/s gunnery ship Cambridge > the gunnery 
and torpedo practice began, and some splendid Teats of 
firing at Imig ranges wem exhibited. 

On the same day there was a dredging excursion under 
the superintendence of Mr. Gwyn Jeffreys and Mr, 
Hearder. 

While these excursions were going on a select party 
was, at the invitation of the Mayor and Corporation of 
Exeter, vjsumg that ancient city. At the luncheon, the 
toast of * The British Association,” was proposed, by Sir, 
Stafford Northcote, Chancellor of the Exchequer, and 
responded to by Mr, Spottiswoode, F.R.S,, the Presi- 
dent-elect. 

The excursions on Thursday last were first to Liskcard, 
the Cheesewring, and the Caradons, at the invitation of 
the Mayor of Liskeard. The second excursion was 
by way of the Tamar to Morwellham to the celebrated 
Devon Consols Copper Mines, taking on its way the 
fine old mediaeval mansion of Cotehele, which was 
thrown open to the members by the Earl of Mount 
Edgcumbe, to whom it belongs. The last of Thursday’s 
excursions was to Totnes, Torquay, and Brixham. 
and like the Exeter excursion, was only by special 
invitation. It was divided into four sub-excursions 
(«), Archaeological, visiting Totnes and Berry Pomeroy 
Castles ; (b), Mechanical, visiting the Experimental 
Works of Mr. Froude, F.R.S. ; and (c and d), Anti- 
quarian and Geological, the first to Kent’s Cavern, under 
the guidance of Mr. Vivian, and the second to Brixham, 
with Mr. Pengclly, F.R.S. 

The Plymouth meeting of the British Association for 
1877 has been decidedly a quiet one ; its attendance as a 
whole has been below the average, and its funds are pro- 
portionately low ; but it has done good work, and it has 
been marked by several papers of great scientific interest. 
The discovery by Prof. J. C. Adams of the original papers 
of Newton respecting the rotation of the apse of the 
moon, the exhibition of the articulating telephone of 
Dr. Graham Bell and the very valuable suggestions con- 
tained in the address of Prof. Carey Foster, must ail help 
to mark the Plymouth meeting in the annals of the 
Association as a valuable one, notwithstanding its failure 
in points of attendance and pecuniary position. 

The following are some of the figures connected with 
the recent meeting 

Number of tickets issued to Old Life Members ... 161 
New „ „ .. 19 

Old Annual Subscribers 238 

New ,, ,, ... $8 

Associates 447 

Ladies 283 

Them were alio present, of Foreign Members 11 

Making a total of ... ...1,217 

The total receipts from the sale of tickets amounted to 

1,267* 

REPORTS. 

Prof O. Reynolds presented ike Report of the Committee ap- 
pointed to consider what Effect Reversing the Screw had on the 
Steering of a Steamer under Full Way. — Since the last meeting 
of the Association the Committee had carried out further expert* 
meats, and the results now obtained show that the larger the 
ship the more Important the effect of reversing the aww became. 
In answer to the request of the Committee, The Admiralty had 
made a trial with H.M.& Speedy* bat riie owiditkms under 
which ft was conducted pieduded fee possibilfty of mwe light 
beiagferown on tbesbbjeet Theg«»tert speed was five knots, 
the effect of fee rudder With fee screw reversed was so small 
that theweead fat most instance, turned tor forward end into the 
wind. The Admiralty tod tove experiment* «»de 

with larger and mote poww&la&P*. tot as yet tod not aayested. * 
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year*, been chiefly performed by Prof. A. S, 


The Committee forwarded copies of their last year’s report to the 
Admiralty, the Board of Trade, the Trinity House, and other 
corporations, but ' no intimation had ''been received as to 'any 
action being tekeauponit. The report was discussed at the 
conference of the Associatioii fot the Reform and Codification 
of the Law of Nations last year at Bremen, where a resolution 
was agreed to declaring that the existing international rules for 
preventing collisions at sea were not satisfactory, and it was 
desirable the governments of maritime states should take coun- 
ted together Wuh a view to amend the rules and adapt them more 
carefully to the novel exigencies of steam navigation. This 
showed that the subject had already attracted considerable atten- 
tion* and it was important to notice that the conclusions of the 
Committee had not yet in the smallest degree been controverted. 
Numerous collisions had happened daring the year, which, to 
judge from the law reports, might in many instances have been 
avoided had the effect of reversing the screw been known and 
acted upon ; but it did not appear as if a consideration of this 
had influenced any of the judgments given. The collisions had 
for the most part been with small ships, and so had not come 
much into notice. The loss of the Dakota, however, was a dis- 
aster of the first magnitude, and would unquestionably cause the 
subject to be considered by the authorities. 

Deport of the Committee for commencing Secular Experiments 
on the Elasticity of tVires. — The Committee* have been chiefly 
occupied with preliminary arrangements and preliminary experi- 
ments. 

A room has been fixed upon in the tower of the University 
buildings in Glasgow for suspending wires for the secular experi- 
ments. In this room there is an available height of sixty feet. 
A tube of cast-iron, within which the wires are to be hung, is at 
present being erected, and will be ready in two or three weeks. 
The tube is to be 60 feet high and 9 x 44 inches in cross 
section. 

"Wires of gold, platinum, and palladium have been supplied 
by Messrs. Johnson and Mathey, and with these it is proposed 
to commence the secular experiments. These wires have been 
specially drawn for the Committee. Each of them weighs one 
grain per foot. 

A cathetometer suitable for making observations on the wires 
alter they are hung up in their place has been designed and is 
being constructed by Mr. James White, instrument-maker, 
Glasgow. Preliminary experiments have been undertaken for 
the purpose of determining Young's modulus, and the breaking 
weight of the gold, platinum, and palladium wires. 

Some experiments have also been undertaken in connection 
with the subject under investigation as to the effect of continued 
application of force on the breaking* weight of steel wire and 
sott iron wire, and results of importance have been obtained. 
These experiments are still being carried on, and numerical 
results will be given in a future report. It is found that when a 
weight nearly as great as the breaking-weight is kept for a long 
time — several days, for instance — and applied to pull out a son 
iron wire, the effect is to increase largely the strength of the 
wire. It is often increased by as much as 6 or 7 per cent 

Report of the Committee on Luminous Meteors , by J. Glaisher. 
— The Committee have to record a year of very active research 
and of diligent and successful observations of shooting stars, 
fire-balls, and aerolites since the last report. The toilsome work 
of mapping and projecting star showers, and comparing and 
arranging the radiant point in lists, ha«* occupied so much 
attention that they have been obliged to postpone till next year 
the work of furnishing observers with a risutnS of the known 
star showers. The autumn and winter months were marked by 
numerous large fire-balls observed in England and abroad, some 
of which are of very special interest. Two, if not more, 
aerolites have Men in America, and one at Constantine, in 
Algeria. Besides the magnificent meteor seen in the United 
States on December 21 last, from which one of these aerolites 
was projected, an equally splendid aerolite passed over Cape 
Colony on March 16 fast with loud explosions, but no aerolites 
are known to have Men from it in its flight. Much of the 
attention of the Committee has been engaged in the continued 
ex a min ati on and comparison of star showers, and valuable 
wmfc has, been performed by Mr, W.F, Denning. There have 
been nomarkjd star showers for one or two years, but some 
exiumfireof frequency on certain nights have occurred. The 
August Mirer of 1976 and of the present month have both 
been below the average. , The work of the Committee has, 


7 he Report of the Committee appointed to consider the Ordnance 
Datum Level. —-After detailing the various causes which they found 
had led to the uncertainties referred to in the communications made 
in 1875, the Committee came to the following conclusions s— 1st, 
That of the two tide gauges at Liverpool, now purporting to 
refer to the old dock sol, the zero of that fixed at the south-east 
comer of the Canning dock was about 5 *64 inches above that on 
the river face of the Canning Island, Liverpool, end. That in 
order to reconcile the statement in the ordnance book of levelling, 
“ that the datum level for Great Britain is 8-ioths of an inch above 
the mean tidal leyel obtained from the records of the self-record- 
ing tide-gauge on the St. George's Pier, Liverpool,” with the usual 
facts which the Committee have collected, it is necessary to bear 
in mind that the records of the self-acting gauge referred to were 
the observations of one month only of the year 1859, and that 
the mean tide of that period was 7*8 inches below the mean 
decade from 1864 to 1873. 3rd. That the difference of levels 
between the old dock sill and the ordnance datum, given in the 
ordnance book of levelling as 4 67 feet, is correct on the assump- 
tion that the zero of the gauge on the face of the Canning Island, 
and not that of the gauge in the Canning dock, be taken as the 
correct level of the old dock sill, and that, as stated in the ord- 
nance book of levelling, the ordnance datum be taken at 8-ioths 
of an inch above the mean tide level of the month of March, 
1844, as ascertained by the ordnance department. 4th. That it is 
thus apparent that the ordnance is an entirely arbitrary level, and 
could not be again obtained from tidal observations. The com- 
mittee had thought it advisable to take advantage of the present 
inquiry in order to obtain information as to some of the various 
local datum marks in use in the British Isles, and to endeavour 
to ascertain the difference of each relatively to the ordnance 
datum, which would thus be the means of comparison between 
them. In order to enable the Committee to carry out this work 
they begged to be re-appointed. 

Report on the Conditions under which Liquid Carbonic Add exists 
in Rocks and Minerals, by \V. N. Hartley, F.R.S.E. — In a 
paper read at the Glasgow meeting of the Association, Mr. 
Hartley described the method of determining the exact tempera- 
ture at which the carbonic acid sometimes found inclosed in 
minerals becomes gaseous. This temperature is called by Prof. 
Andrews the critical point, and has been determined by him in 
the case of pure carbonic acid prepared artificially to be 30^*92 C. 
Mr. Hartley gives a table showing the critical point of carbonic 
add inclosed in various minerals in which certain variations from 
Dr. Andrews’ number are apparent; these, however, may be 
accounted for when the critical point is below the normal point 
by the carbonic add being mixed with some incondensible gas 
like nitrogen. 

It seemed desirable to ascertain whether the presence of liquid 
carbonic acid in rocks was not of frequent occurrence, and 
whether the immense number of cavities dispersed through 
various minerals which are usually considered to contain water 
may not often contain liquid carbonic acid, or whether the occur- 
rence of this body is characteristic of certain formations. A 
considerable number of minerals was examined, including 
sapphires, zircons, garnets, topazes, and sections of fluor spar. 
Incidentally the inquiry led to some very interesting results 
concerning the motion of the bubbles in fluid cavities when 
influenced by some source of heat, of which the following is a 
summary : — 

1. The bubbles in certain fluid cavities approach a source of 
heat brought near them. 

2. The bubbles in certain cavities recede from the source of 
heat. 

3. That 5 0 C. rise of temperature suffices to cause the apparent 
attraction. 

4. That a rise of 4 ° C. will in some cases cause the apparent 
repulsion. 

5. That in certain cases a bubble which receded from the 

source of heat at ordinary temperatures approached it when reused 
to 6o° C. ; the source of heat always being from 4° C to S° 
wanner than the specimen. . • ^ v 

6. That this could occur in cavities containing liquid carbonic 
add as well as water, but that it made no difference whether the 
carbonic add was raised above its critical point or not 

Mr. Hartley has also examined a remarkable vibration of 
minute hubbies in fluid cayittes first noticed by Mr. Borby. 
It was found that these bubbles approached a warm body 
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brought war them, and that they ceased moving, and clung 
for son* tunc to the warmer side of a cavity. The con- 
clusion arrived at for these phenomena is as follows:— It 
Is impossible to imagine a body which is not gaining or 
losing heat, or at the same time gaining and losing heat ; it 
is therefore impossible to imagine it as entirely through- 
out Of a uniform temperature. It is evident, then, that an 
ca«ify movable particle, which can be set in motion by exceed- 
ingly slight differences in temperature, will make the transference 
of beat from one point to another plainly visible. The minute 
babbles in the cavities are such particles, and these vibratory 
morions afford ocular demonstration of toe continual passage of 
heat through solid substances. A further continuation of 
the research was extended to the conditions under which solid 
particles exhibit the Brownian movement. 

Concerning the presence of liquid caibonic acid in minerals, 
Mr. Hartley finds that it is not of common occurrence, but only 
occasionally met with. He also describes in bis report the means 
of demonstrating in certain cavities the continuity of the gaseous 
and liquid states of matter as shown by Dr. Andrews in his well- 
known experiments. Regarding the proportion of gaseous and 
liquid carbonic acid to water in the cavities, some important 
generalisations have been arrived at 

Mr. Hartley gives reasons in the report which cause him to fix 
the temperature of formation of the mineral in the case of topaz 
Somewhere above 34 2° C, the critical point of water. In certain 
other cases in which the cavities differ in the nature of their 
contents, the water, be thinks, must at the time of their forma- 
tion have been in the liquid state. It is possible to determine 
within certain limits the temperature which a rock or mineral 
has endured if liquefied carbonic acid is found inclosed in it. 

Report on some Double Compounds of Nickel and Cobalt , by J. 
M. Thomson. — On attempting to prepare the so-called conju- 
gated sulphate of nickel, cobalt, and potassium mentioned by 
Vohl (Ann, Chem . Pkarm . Ixv.), who assigns to it the formula 
NiCoK 4 tS 0 4 ) 4 . 1211,0, it was found that the several fractions 
deposited consecutively form a solution containing molecular 
quantities of the simple potassio-sulphates of the two metals, 
possessed different colours, and showed also the property of 
dichroism to a remarkable degree. The operation having been 
repeated several times with a like result, it was determined to 
examine whether any regular replacement of the two isomor- 
pbous metals took place. Quantities of the two salts were dis- 
solved in a sufficient quantity of water, and the resulting solution 
evaporated gently over a water bath at a temperature of 8o°, the 
crystals being allowed to deposit in successive fractions. 

The crystals of the conjugated salts are oblique prisms, having 
a tendency to modification when allowed to grow to any great 
size. The first fractions have a greer.ish grey colour when seen 
in the mass, showing the preponderance in them of the nickel 
potasslc sulphate over the corresponding cobalt salt ; tire latter 
fractions, however, gradually become more crimson in colour as j 
the cobalt potassic sulphate preponderates over the nickel salt, j 
Details of analyses are given in the report, showing the different 
quantities of nickel and cobalt contained in the several fractions. 

It is shown that Yohl’s formula may be correct for isomor- 
phous metals having a considerable difference in their atomic 
weights, but fails when two metals, such as nickel and cobalt, 
having the same atomic weights, occur in the conjugated salts, as 
they give rise to replacements requiring a very high molecular 
formula to express their constitution. 

The examination of the optical propeities of the several frac- 
tions possesses some interest. It was observed that the colours 
shown through the different axes passed in a direct order down 
the spectrum. In the first fractions the more highly refractive 
rays of the cobalt spectrum mingle with the green of the nickel, 
whilst in the latter, the two rays are those adjacent to each other 
in the cobalt spectrum. 

That these salts or fractions are not merely isomotphous mixtures 
is shown by the fact that large crystals taken for analysis exhibit 
throughout the same dichroism. V, then, the phenomenon of 
dichroism is dependent on molecular constitution, as seems pro- 
bable, it fallows that all bodies exhibiting dichroism must be 
definite chemical compounds, and therefore the molecular for- 
mulasof some of these must lie far more complicated in their 
structure than is at present imagined. 

Ahlract of the Thirteenth Retort of the CamMittei for exploring 

Kmtt Cavern^ Committee,in their Twelfth 

read at Glasgow last year, brought up the history 
of their researches to the end of August, i$?6. They have 


now the pleasure of continuing that history to the end 
of Tidy, 1877. During the intervening eleven months the 
work has been continued without interruption, on the 
same method and under the same daily superintendence as 
heretofore. The workmen named in the Twelfth Report are 
still employed on the exploration, and continue to give unqualified 
satisfaction. 

On November a, 1876, Mr. Busk, a member of the Com- 
mittee, visited the cavern, accompanied by one of the superin- 
tendents, when he inspected that portion of the work which was 
then in progress, as well as the principal parts where the 
exploration has been completed. 

The researches continue to attract large numbers of visitors, 
most of whom are admitted by the authorised guide, who, under 
well* defined and strictly-observed regulations, conducts them 
through such branches of the cavern as are of general and 
popular interest, but not to those in which the work is in actual 
progress, or has not been begun. The superintendents have 
also had the pleasure of accompanying a large number of visitors, 
including men of all professions and of various countries. 

The Rear's Den, — The chamber termed the Bear’s Den 
measures about sixty-seven feet in length, from north to south 
nearly, from eight to thirty-eight feet in width, and from eight 
to fifteen feet in height, the last dimension being measured from 
the bottom of the excavation. The limestone roof is extremely 
rugged, fretted, and water-worp. 

Adjacent to its western wall is a vast boss of stalagmite, which 
the superintendents have preserved intact on account of the in- 
scriptions which crowd it One of these, “ William Petre, 1571,” 
is of considerable interest on two accounts : I, the date is, so far 
as is at present known, the earliest in the cavern, ami the only 
one belonging to the sixteenth century ; 2, Its genuineness can 
scarcely be doubted, as it is known that at the period in question 
thtre was a William Petre, a native of South Devon, quite a 
young man, and a nephew of Thomas Ridgway, who then 
resided on the estate in which the cavern is situate, and of which 
he was the proprietor. Moreover, in a lately discovered lease, 
dated 1659, and conveying “closes, ffields, or pieces of ground,” 
mention is made of “ one close called Kent’s Hole,” thus showing 
that the cavern was so well known abcut the middle of the 
seventeenth century as to render it probable that it was known 
also, at least, as early as towards the close of the sixteenth. 

As the Rev. Mr. Machinery broke ground in every part of the 
Bear’s Den fifty years ago, its original condition can only be 
learned from the description of it which he has left, and which 
may be given in the follow ing very condensed form : — 

“The floor of the Bears Den was studded with conical 
mounds of stalagmite supporting corresponding pendants from 
the roof. Fallen masses of limestone were strewed about, and 
some of them were incorporated in the crust. An irregular 
sheet of stalagmite, about a foot thick, overspread the floor, and 
was based on a shallow bed of indurated rubble containing tubes 
of stalactite collected in heaps in particular places, a great abun- 
dance of album gracum* an unusual proportion of bear’s 
teeth, and an iron blade much corroded. Points of Matogmitic 
cones were observed to protrude upwards into the rubbiy bed, 
and were found to rise from a lower sheet of stalagmite. The 
cones of this lower sheet were precisely under those of the upper, 
denoting that they were successively deposited from the same 
lulies above, but the lowermost set exceeded by double the 
thickness of the uppermost, and the depth of the stalagmite 
sheet was in the same proportion. The lower sheet extended 
over the entire area of the den, but the superincumbent bed of 
rubble, and its overlying thin sheet of stalagmite, * thinned out 1 
towards the sides* The removal of these partial beds displayed 
the entire surface of the lower sheet, which exhibited a most 
singular appearance. Over the whole area it was cracked into 
large slabs, resembling flags in a pavement The upper sheet 
was not in the least fractured. The average thickness of the 
cracked sheet was about two feet It possessed the hardness of 
rock, and but for its division into insulated flag* ft womo nave 
been almost impossible to pierce it . . 

** The first flag we tamed over displayed a^cancas spectacle. 
Skulls and bones of bear, crowded together, adhered to its under 
surface. Flag after flag disclosed the same phenomenon ; but 
in one place numerous skeletons Jay heaped on each other ; the 
entire vertebral column and its vatmt* other bones, even to the 
phalanges and daws, wtt* dis«»v«d lying m their natural reU* 
turn, in a state d preserverioa « if belonging to the same indi- 
vidual. The remains of bear prevailed here to the exclusion 0 
all other animals. Smnepf the teeth were of the most daa#^ 
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enaatyd/aad the bones Of their natural fresh colour. Others, on 
the contrary, were of a darkish brown j even the enamel was of 
a greenish tinge* Owing to the induration of their earthy 
envelope, or theirincrustatiott by stalagmite, few were extracted 
entire. Two skulls were buried in the stalagmite as in a mould, 
and were brought away in that state. In no case were the 
r emains broken or gnawed by the jaws of carnivores. The long 
bones Were generally found entire ; and when observed broken, 
it was only mechanically from pressure* The bones were highly 
mineralised, heavy, brittle, and easy of fracture ; and, when 
attack, rang like metallic substances. 

The portions of the stalagmitic door which Mr. Machinery 
had failed to break up, chiefly adjacent to the walls and other 
confines of the Bear's Den, furnished the Committee with two 
examples of the remarkable cracks of which he speaks, 
of these was in the north-east comer, where a crack, about 
half-andnch wide, extended from wall to wall, a distance of 
about twelve feet, passing quite through the stalagmite, which 
was nowhere less tnan two feet thick, but without faulting it in 
the slightest degree, or, so far as could be observed, in any way 
affecting the underlying deposit. Mr. MacEnery, however, states, 
though somewhat obscurely, that in some instances a derange- 
ment hod taken place in the materials covered by the broken 
stalagmite. The second existing crack varies from *25 to 2*5 
inches wide, and passes completely through the boss of stalag- 
mite already mentioned, but without faulting it. No such cracks 
appear to be mentioned by Mr. MacEnery as occurring else- 
where, nor have the Committee met with anything of the kind 
in any other branch of the cavern. 

The ground broken by Mr. MacEnery extended to a depth of 
from eight to twenty inches over almost the entire area of the 
Bear’s Den. As was his wont, he left the excavated materials 
almost where he found them, and there were amongst them a 
large number of specimens which had been overlooked or 
neglected, including 1 tooth of horse, 1 of fox, 2 teeth of deer, 

4 of hyena, 4 of mammoth, upwards of 200 of bear, very 
numerous bones, especially of the vertebral column and feet, a 
crowd of fragments of bone, numerous balls of coprolite, and a 
few bits of coarse pottery. 

It cannot be doubted that such cracks as Mr. MacEnery 
describes must be a probable source of uncertainty respecting 
the position and relative chronology of some of the objects found 
in the underlying deposit, especially where this deposit shared 
in the disturbance. 

In accordance with Mr. MacEnery’s description and the fore- 
going considerations, the deposit the Committee had to excavate 
was the breccia, with a small amount of cave-earth lying on it 
here and there. 

The excavation in the Bear’s Den was limited, as in other 
branches of the cavern, to a depth of four feet below the bottom 
of the stalagmite, and the limestone floor was nowhere reached. 

The “ finds” in the Den were 216 in number, of which 12 
were in the stalagmite ; 101 in the first or uppermost foot-level, 
47 in the second, 32 in the third, 23 in the fourth, or lowest, 
and I in a small recess. Omitting those found in the stalagmite | 
and the recess, 32 of the “finds” were in cave-earth, 65 in a j 
mixture of caVe-earth and breccia, and 96 in the breccia ; ! 
whilst the matrix of the remaining 10 must be regarded as ; 
uncertain. The colour and other characters of the specimens, 
however, indicate with tolerable certainty to what beds and eras 
they belong. 

Besides a considerable number of bones and pieces of bone 
representing every part of the skeleton, the specimens included 
upwards of 620 teeth of bear, 24 of hyaena, 10 of horse, 7 of 
fox, 5 of mammoth, 4 of lion, and 1 of wolf(l), or of dog(?). 
There were also so “ finds ” of coprolite and 11 flints. 

Amongst the bones the skull of a bear may be mentioned, 
which, to re-quote the language of Mr. MacEnery, was “ buried 
in the stalagmite as in a mould, and was brought away in that 
state.” Many of the specimens are of considerable interest, but 
perhaps none of them differ so much from those mentioned in 
previous Reports as to require detailed description. 

None of the flints found in the Bear's Den are of so much 
Interest as many of those exhumed in other branches of the 
cavern* and described in previous Reports. 

A pillar of stalagmite was met with* in November, 1876, 
under the following peculiar circumstances r— It measured about 
fifty- cme mckes in basal circumference, and three feet in height. 
The bast was of nondescript outline, but everywhere above.the 
pillar was rudely elliptical k horizontal section, and it mes*u~ed 
thirty inches in girth at the height of one foot, whereat was 


least. When found, however, it was in two parts, having been 
divided along an almost horizontal plane, where it was thinnest 
Each segment stood perfectly erect, but not one on the other ; 
for though the bottom of the upper segment was on precisely 
the same level as the top Of the lower, the upper portion had 
been moved westward to the extent of fifteen inches horizontally, 
and stood there on the breccia. It cannot be doubted that when 
the dislocation occurred the pillar had reached its full height, 
and the breccia had accumulated round it to the height of one 
foot ; that is, it had reached the level of the plane df fracture. 
It is difficult to see how, by any possibility, the deposit could at 
that time have reached a greater height ; and difficult also to under- 
stand how anything other than human hands could have shifted 
the upper segment and placed it so as to have preserved its erect 
position. On the other hand, it Is just as difficult to see what 
motive man could have had for such a work. The whole, when 
found, was completely buried in the breccia, and the top of the 
upper segment was about a foot below the bottom of a thick 
remnant of the stalagmitic floor, which was intact and not 
cracked. 

Rats, undoubtedly attracted by the candle grease dropped bf 
the workmen, continue to present themselves wherever the work 
is in progress, irrespective of the distance from daylight. 

The Tortuous Gallery . — As soon as the work in the Bear’s 
Den was completed, the exploration of a narrow passage opening 
out of its southern end, and termed “ The Tortuous Gallery, 
was begun. Its height varies from 15 to 6 feet, and its width 
from 1 '5 to 4*5 feet. It proceeds in a southerly direction for 
! about 23 feet, and then turns sharply towards the east Ground 
had been broken, here and there, by the earlier explorers up to 
1 1 feet from the Bear’s Den. Everywhere farther in there was 
| a continuous unbroken floor of stalagmite from 1*5 to 3*5 feet 
below the limestone roof. The underlying deposit was exclu- 
sively the breccia, or, so far as is known, the oldest the cavern 
contains. Its upper surface formed a continuous declivity, at a 
mean gradient of I in 2 “5- 

The “ finds ” met with in the Tortuous Gallery up to the end 
of August, 1877, were but fourteen in number, ana the objects 
they contained were of but little importance. Six of them were 
j in the first or uppermost foot-level — all near the entrance ; two 
in the third ; and six in the fourth— all at some distance from 
the entrance. They included, besides bones and bone chips, 
fourteen teeth of bear— some of them being in portions of jaws — 
and one tooth of horse. The latter was lound on the surface, 
near the Bear’s Den, with three bits of coarse, friable, black 
pottery. 

On reviewing the work of the last eleven months, the super- 
intendents cannot but express disappointment at not having found 
the very large number of choice specimens which Mr. MacEnery V 
glowing description had led them to expect in the Bear’s Den. 
Nevertheless, the discoveries they have made not only justify his 
description, but show that in that branch of the cavern the 
osseous remains were almost entirely confined to the uppermost 
foot of the breccia, and mainly to its actual surface. So long as 
the lower levels remained untouched the belief that they were 
equally rich would naturally have prevailed $ and it cannot be 
doubted that in disposing of this belief satisfactory work has 
been done. 

No trace of Machairodes latidens has been met with since the 
Glasgow meeting. 

Fifth Report of the Committee for Assisting in the Exploration 
of the Victoria Cave, drawn up by R. H, Tiddeman, secretary. — 
The work has been carried on almost continuously throughout 
the year until July 14, when the low state of the exploration 
fund rendered it advisable to give up working for the present 
Prof. Busk has reported on the bones submitted to him. Out 
of 181 determine*! bones and teeth he reports of ox 46, deer *4> 
sheep or goat 16, hare 3-4, fox 5, bear 41, wolf 4, hyaena 30, 
rhinooetos 11, elephant 3, badger 7. 

Of the ox one is Bos primigettius , the other probably Eos 
longifrons . Of the bears some are not unlike Ursus spel&us ; 
others ate undoubtedly grisly bear. The hyaenas are, as usual* 
individuals of various ages. Rhinoceros is represented by at 
least eleven well-marked specimens, all of which are cfc&sfy 
referable to A. kptorhinus* ^ 

Three or four fragments of elephants’ teeth occur. Fourteen 
specimens of deer belong to Ted deer, but there is no dear 
indication of reindeer, . , . . 

A small ruminant, probably goat, occurs ; some of the bones 
appear to be rather recent* Badger, fox, a small wolf, hare, 
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labbtt, several birds* and water-vole, complete the list of those 
which hate been determined from the bones obtained in the 
ytlt , 

A great part of the work this year has been expended in 
lowermg the levels i<a chambers A and P. An adit has also been 
cut from the further end of Chamber A to the end of Chamber 
IX This part was completely filled up to the roof with several 
beds of clay and stalagmite. These were all of earlier age than 
the hyaena bed, which was the great deposit of early pleistocene 
age. ‘ They Were almost entirely free from animal life of any 
kind. The only specimens found were near the bottom of them, 
and in one spot, consisting of teeth of a small wolf, This, then, 
is by far the oldest inhabitant of the cave. The presence of 
Weir of course implies the presence of other animals. 

The Committee is now working with a view to disclosing the 
old bed of the river which first formed the cave. 

Third Report of the Committee tor Investigating the Circulation j 
of Underground Waters in the New Red Sandstone and Permian j 
Formations of England, and the Quantity and Character of the j 
Water supplied to various Towns and Districts from thost j 
Formations, drawn up by C. E, De Ranee (secretary), with | 
supplemental report by T. M. Reade.— No less than 10,000 
square miles of England and Wales axe occupied by the new 
ti d sandstone and permian formations, which absorb not less 
than ten inches of rainfall annually, and probably more where 
the overlying drift is pervious or absent, and the sandstone 
open and permeable. 

The Rivers Pollution Commissioners classify waters in the order 
of their excellence, for general fitness for drinking and cooking, 
as follows : — j 


- >v again, Liverpool; and Birkenhead, 

with moderately hard water in the one, an old and 
, . dated town with a site saturated with what is in* 
iunous to health, the death-rate is 31 per i,ob<* while Birken- 
head, a new town on mi open site with wide street* fc w a death- 
rate of only 24 per thousand, though mainly inhabited by a poor 
and struggling mass of persons. 

Still it is worthy of note that the five inland manufacturing 
towns with the lowest death-rate are all supplied with hard 
water, ani all from the new red sandstone. 


Birmingham 

Leicester 

Nottingham 

Stole-on-Treat ... 
Wolverhampton ... 


Population. 

343 - 7*7 

95»aao 

86,6*1 

130,985 

08,291 


Average 144*981 


! i . Spring water. 

2. Deep well water. 


Very palatable. 


B. Suspicious. 


C» Dangerous. 


( 3. Upland surface water. Moderately palat- 
Stored rain water. , able. 

Surface water from ) 
cultivated land. | 

( 6. River water to which t Palatable. 

I sewerage gets access. I 
( 7. Shallow well water, j 


* 

!=• 


The average amount of hardness of the water of the deep 
wells of the new red sandstone tabulated by the Rivers Pollution | 
Commission being 17° '9, and that of the springs no less than j 
18**8, the relation of hardness of water to the rate of mortality j 
of the persons drinking it becomes a matter of great importance. 

The Commissioners give three tables of statistics that bear 
directly upon this point : — 

From Table I. it appears that in twenty-six towns, inhabited 
by 1,933,524 persons supplied with water, not exceeding 5 0 of 
hairiness, the average death-rate was 29°*! per 1,000 per 


From Table II. we learn that in twenty-five towns inhabited 
by 2,041,383 persons drinking water of more than 5°, but not 
exceeding 10% the average death-rate was 28° 3 peT 1,000. 

Table III. gives sixty towns, with an aggregate population 
of 2,687,846, drinking water of more than io° of hardness ; the 
average death-rate was only 24 0, 3. 

Of the towns in Table I. none are supplied from the new red 
or permian formations. 

In Table II. three are so supplied. 

In Table III. ten are so supplied, from which it will be 
observed that the largest number of towns supplied with new 
red water are found in the table with the lowest death-rate 
and the hardest water. 

The same result is obtained if we compare towns of corre- 
sponding populations and occupations supplied with soft waters 
from surface areas and those supplied with deep well water in 
Hm new ted Sandstone. Thus:— 

Per 1,000. 


Manchester, 351,189 inhabitants, average death-rate 
Birmingham, 343 * 7*7 *> „ 

And again— 

Stirling, 14,279 „ „ 

Ttanmere, 16,143 „ „ 


M 

U 


320 

24*4 

26*1 

18*8 


The averages are, of course, also dependent on many external 
pause* Thus, Greenock and Plymouth, both supplied with 
Soft water, with an equal number of inhabitant* have a death-rate 
selectively of 32 6 and 23*3 per 1*000, due to riifierence of 
density of population, Greenock only having one house for every 


Mortality per 
1,000 per annum. 
... 24*4 
... 27*0 
... 24*2 
... * 7 ; 9 

i- *$2 

*$'5 

And again the average death-rate of twelve inland non-manu- 
facturing towns supplied with soft water was 26*0 per 1,000, 
while that of twenty similar towns supplied with hard water 
was only 23*2. 

When, however, the mortality of the districts, including the 
principal English watering places, is compared, there appears 
to be little variation in the death-rate, whether the population be 
supplied with soft, moderate, or hard water, so that it may be 
safely concluded that where sanitary conditions prevail with 
equal uniformity, the rate of mortality is practically uninfluenced 
by the degree of hardness of the water drunk, and the Rivets 
Pollution Commission are of opinion that soft and hard waters, 
if equally free from deleterious organic substances, are equally 
wholesome. 

The Committee are of opinion that it is desirable that they 
should continue to inquire into areas where new red and permian 
waters might be obtained by means of deep wells. Looking to the 
national importance of utilising the underground watersof England, 
it is desirable that the sphere of this inquiry should be extended 
so as to include the oolites, which are often not made available 
for the supply of the population living upon them until the water 
is hopelessly polluted with sewage. The result of their labours, 

, since the formation of the Committee, has been to prove that 
j there is an available supply of water from the new led sandstone 
; and permian of England of not less than a billion and a~h*lf of 
gallons of water, the quality of which is remarkably free from 
organic impurity, and the hardness of which does not in the least 
appear to affect the health of the population at present taking 
their supply from it The death-rate of this area compares well 
with tie best soft -water districts. 

Mr. J. Mellard Reade, C.E., F.G S., added a special report On 
the South-West Lancashire Wells , in which he analysed the infor- 
mation he had obtained for the Committee through the printed 
forms of inquiry, supplemented by further inquiries which had 
suggested themselves to him. For the purposes of comparison 
Mr. Reade selected three nuclei or centres, about which the 
most important systems of wells are grouped, viz., Liverpool, 
Birkenhead, and Widnes, and illustrated them by maps and 
veitical sections showing the relative water-levels reduced to a 
common datum. 

The President thought it important to note the influenced 
heavy and long-continued rain in relation to absorption by rocks. 
When rain lasts only a short time, even if it were very heavy, 
only a little was absorbed j but if the rainfall were spread over 
a longer time, a larger proportion would sink into the rocks. 
M. Lebour described the method adopted by the French engi- 
neers for representing the underground water-contours on maps, 
there being also lines showing the strike of the rocks ; he Corn-, 
mended this method to the consideration of the Committee. 


SECTION A— Mathematical and P&ysical. 

On the Relative Apparent Brig****** 0 »Jeeti in Bumular 
and Monocular Vi&* 7 'or SUvums f. tWm B.SC.-IU* 
a common idea that objerta appear brighter when .eenwith the 
two eye* than with one. TS«e appear, however, to b* excep- 
tion. to thl* atatement. The toUaenig w a method of aabnutring 
the qiKttion to photometric »e,«*rement i— ' The «mperi«n- 
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photometer employed conHate of a cardboard screen, hettogen 
apertore divided into two equal portions. One half it covered 
With tissue paper andilluminated directly from behind. Behind 
the other half is set, at the polarising angle, a mirror of blade 
glass. light from a second lamp falls upon a screen of tissue 
paper, whose light is then reflected in the mirror. Thus the two 
halves of aperture may he illuminated equally, but with 
light lit ode case wholly unpolarised j in the other, wholly polar- 
ised. Let two Nicol prisms be now taken, having their principal 
sections placed parallel and perpendicular, respectively to the 
plane of polarisation of the mirror, and let one Nicol be placed 
in front of each eye* One eye only will receive the whole of the 
polarised light, while the unpolarised will be equally distributed, 
half to each eye. The total amount of light received upon the 
retinal surface will be the same from each half of the aperture ; 
but their apparent illuminations will be unequal, that of the 
polarised light appearing the greater. By comparing the dis- 
tances at which the lamps must be placed, it appears that light 
is more powerful in producing an effect when concentrated upon 
one eye than when equally distributed to the two, though accord- 
ing to what law experiments ate not yet sufficiently numerous or 
exact to determine $ but, on the other hand, the light so concen- 
trated on one eye does not produce the ^sensation of twice as 
much illumination as the half of the light viewed by both eyes 
at once* 


A paper by Mr. C. Meldrum was read On the Diurnal Varia- 
tions of the Barometer and Wind in Mauritius . Mr. Meldrum 
remarked that in 1875, 1876, and 1877, the number of cyclones 
had been much below the average, and that there h*l not been 
any one great storm such as that which occurred in the periods 
1860-63, and 1870-73. This, so far, confirms the hypothesis of 
a connection between the frequcncy of sunspots and the frequency 
of cyclones. 

With regard to the rainfall the evidence in favour of a cycle 
corresponding with the sunspot cycle has much increased. Dr. 
Hunter, of Calcutta, has lately found for Madras a rainfall cycle 
identical with that which the author had previously found both for 
India and various other parts of the world. Mr. Meldrum has 
recently discussed the rainfalls of thirteen stations in the French 
colonies for various periods from 1832 to 1872, and obtained 
results nearly the same as those that had been found for 144 
stations scattered over both hemispheres. Dr. Frits, of Zurich, 
has shown that the severest hailstorms and the highest levels 
0 f the rivers occur on the years of maximum sunspot. In 
short there can, he thinks, be little doubt of an eleven-year 
rainfall cycle, and when its laws are known they will probably be 
of much practical use. 

Account of a Meteor which passed over Bhawnepoor , in India , 
in October , 1873, by Major G. Noel Money. — In the beginning 
of October, 1873, I was staying for a few days at Bhawnepoor, 
capital of the independent state of the same name, which is 
situated along the left bank of the River Sutley, and north of 
the great sandy desert of Bikaneer. 

Early one morning I was roused .from my sleep by a sound 
exactly resembling that which would be produced by half-a- 
dozen express trains passing close to the house at the same 
moment* The room was as light as the brightest noonday. 
Before I had time to collect my thoughts, two violent explosions 
in rapid succession shook the whole house ; the doors and 
windows tattled for fully ten or fifteen seconds. Earthquakes 
being of not unusual occurrence in the north of India, particu- 
larly at that time. of the year, I naturally concluded this was 
something of the kind, and hurried out of the house. As I did 
so the light faded, and I was surprised to find, as I reached the 
verandah, that it was still night, although the first streaks of 
dawn were visible in the east The native servants were running 
out of their houses in the greatest alarm ; I asked what was the 
matter, M God knows I the sky has fallen,” was the reply. 

. After breakfast we heard that a shower of stones had fallen 
eighteen miles off to the north-east of Bhawnepoor, and later 
in the day some pieces were brought in. The largest was 
an irregular mass, as far as I can recollect about three feet long, 
and a loot thick ; still hot, blackened outside as if fay the action 
of fire, of which it smelt strongly, of a dark grey colour inside, 
«*4 vary heavy. I have now a piece which I broke off this 
large mass j although no bigger than a man's fist, it weighs 
neatfy two pounds. The natives who brought these in arnd there 
were many more ; one they declared, was as large as a bullock- 
cart, and so hot that they could not touch it. 

It was afterwards ascertained that a second shower of pieces, 


apparently the result of the second explosion, Tell about thirty 
miles beyond the first It is satisfactory to know that there was 
scarcely a possibility of deception as regarded these pieces ; 
there not being such a thing as a stone, node, or pebble me size 
of a pea, within the radius of a hundred miles from Bhawnepoor, 
the soil being either pure alluvial deposit or the finest sand. 

The accounts given by native eye-witnesses of this meteor 
were varied and unreliable, and one could only arrive at a satis- 
factory result by an exhaustive process of comparison, but I was 
fortunate enough to meet, the same day, a .thoroughly trust- 
worthy eye witness in the person of an European overseer who was 
superintending the works at a new palace, which was in course 
of erection for the Nawab at Bhawnepoor. This man had gone 
down to the works before daybreak to look after a brick-kiln, 
and being in an open space had an * uninterrupted view of the 
meteor. He described it as a large ball of fire, as big as twenty 
moons, which passed, with a roaring sound, directly over ms 
head in a north-easterly direction. It lit up the whole sky, the 
light being perfectly dazzling, and left behind it a flaming track 
of red, green, and yellow. Before passing out of sight two 
explosions in auick succession took place, at each of which a 
shower of sparks seemed to fall, but no alteration appeared in 
the size and shape of the meteor itself. 

It has always been a subject of surprise to me that no attempt 
was made by Government to collect any information regarding 
this meteor. Had reports been called for from the various dis- 
tricts it would have been easy to ascertain where it was first and 
where hut seen. Some estimate might then have been made as 
to its size and distance from the earth's surface. 

To give some idea of its magnitude, I may mention that at 
Dera Ghazt Khan, seventy miles north of Bhawnepoor, it was 
seen and heard nearly as plainly as it was by us. At a place 200 
miles north and a little west of Bhawnepoor, it was so brilliant 
that a native gentleman was, as he informed me, startled from his 
sleep by the sudden light, and ran out of his house thinking the 
next house must be on fire. He did not, however, hear any 
explosion. 

Some soldiers of my regiment in Terar, in Afghanistan, 400 
miles north of Bhawnepoor, told me that they had also seen it, 
and that it was so unusually large and brilliant that the moollahs 
( Mahomedan priests) were much exercised in mind about it, con- 
sidering that it must forebode some calamity. 

Very little notice was taken ot the occurrence in the local 
papers, but this is to be accounted for by the fact that it passed 
over the most desert and thinly populated district in the whole 
of India, I believe, however, 1 am right in saying that it was 
also seen in A j mere and Jypore, over 400 miles to the south-east 
of Bhawnepoor. 

On the Determinatum of Temperature Coefficients for Insulating 
Envelopes^ by T. T. P. Bruce Warren. — At the Exeter meeting 
of the British Association I read a paper on electrification, in 
which I endeavoured to show that the rate of variation in the 
insulation resistance of a core or cable under changes of tempera- 
ture could be determined for any period of contact A statement 
was made in that paper which has led to the belief that India- 
rubber has the same constant for correcting from one temperature 
to another, and for any period of contact. 

Prof. Fleeming Jenkins, Mr. Latimer Clarke, and others have 
pointed out .that this phenomenon is not met with in guttapercha, 
or any other insulator with which they are acquainted. This has 
led me to re-examine the matter, and to consider carefully the 
experimental data upon which the paper was founded. 

The method of representing graphically the decrease of resist- 
ance due to increase of temperature corresponding to one minute's 
electrification, can be followed out for two, three, or any number 
of minutes. In this way a series of logarithmic curves are 
obtained for any required duration of contact ; these carves are 
generated by a constant which must first be ascertained by expe- 
riment for changes of temperature at the eud of one, two, three, 
&c., minutes. 

This was omitted in the previous paper, or at least not dealt 
with as the importance of such a subject required. 

The phenomenon of electrification, from what has just been 
pointed out, must appear to every electrician to have received 
additional importance, so as no longer tube regarded as an uxuxt* 
telligible or inapplicable fact. One very important consequence 
of its being reducible to an intelligible variation is that we Can 
now calculate not only the changes in the resistance of ah insu- 
lator due to variation of temperature, but we can ascertain with 
the same precision any required change dimfoprokmged contact, 
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at any requij^ temperature. The resistances at different tern* 
pwat^sM^ will, wheotebnlated, 

mpaiMafpta base of each system being 

foe ,'«#* .ftetwosa thererisUnces for the same difference* of 
temperature, but oonwonding to different period* of contact* 

From these focts, electrification phenomena are capable of 
receiving a mafoemttical rendering, which most prove of great 
w to telegraph engineers. 

if foe coefficient were constant for all and every 

period of contactf we should obviously obtain a series of curves 
wftftordiaatee increasing in a constant ratio, which would mean 
that foe resistances did not diminish as we reach the higher 
temperatures. Now as the temperature coefficients for increased 
duration of contact diminish, the curves more nearly approach 
each other as the temperatures are increased, which agrees with 
foe foot that electrification ratios are reduced less and less as the 
resistance itself diminishes. A very curious result arises from 
this treatment of the subject, which I have not yet had sufficient 
time to examine, but which may be mentioned here as probably it 
may assist us to explain something of the nature of electrification. 
To determine approximately the electrification ratio and conse- 
quently the resistance at any required temperature and for any 
period of contact, calculate first the temperature ‘coefficient for 
the required temperature, which is simply the expansion of the 
ratio for l* F. to that power corresponding to the degrees of 
difference. Using this as the factor, extract the root of the ratio 
for any two given periods of contact, this will give very nearly 
foe electrification ratio corresponding to the same period of 
contact at the required temperature. 

It thus appears that electrification, which is an inseparable 
property of all insulators follows some law of variation in which 
the temperature coefficient of the insulator itself is a function. 

I hope to communicate to a future meeting the mathematical 
development of the application of logarithmic functions to electri- 
fication and thermal charges in insulating media. 

Notts on iht Volumes of Solutions , by J. A. Ewing and J. G. 
MacGregor, D.Sc. — In a paper by foe authors published in vol. 
xxvii. of the Transactions of the Royal Society of Edinburgh, 
containing an account of experiments on foe density and 
electrical conductivity of certain saline solutions, notice is 
directed to the fact that the density of very weak solutions of 
sulphate of copper and sulphate of zinc is greater than it would 
be on foe hypothesis that the anhydrous part of the salt dissolves 
without increase of volume in foe whole of the water present, 
including the water of crystallisation. On the other hand the 
density of comparatively strong solutions is less than this hypo- 
thesis would make it. From this it follows that if a small 


quantity of one of these salts in the anhydrous state were added 
to water, it would cause contraction, while a larger quantity of 
the salt would produce expansion. The amount of such contrac- 
tion. however, as indicated by observations of density, was so 
small, that the authors were unwilling to speak positively as to 
its existence until they had applied a direct volumetric test. 
They have now dope so, with the result of confirming the deduc- 
tion drawn from their earlier experiments. 

The apparatus consisted of a large bottle, 2744 c.cm. in 
capacity, through the cork of which projected a vertical tube of 
0*06 cm. in bore. The bottle, as well as a part of the tube, i 
was filled with distilled water, and the salt was introduced in 
quantities of ten grammes at a time* The resulting change of 
volume was shown by the rise or fall of liquid in the tube. In 
under to e l im in a t e the effect of variations of temperature, a 
second precisely similar bottle and tube were prepared and filled 
with Water, and the two were placed together in a large tube 
fitH of water* 

The second bottle acted as a thermometer, and the expansion 
or contraction due to the introduction of the salt into the first 
bottle was indicated by foe difference between the changes of 
lewd In foe two tubes* After the introduction of each dose of 
salt foe bottle was rolled about for a time, so as to secure 
thorough diffusion and solution, and then an interval of at least 
six hours elapsed before readings were taken, in order that the 
heat, given out by the hydration of foe salt might be dissipated* 

The following results have been obtained in the case 01 anhy- 
drous sulphate of copper The maxi mum contraction occurs 
When foe proportion of anhydrous soft to water is about one to 
fifty, and the amount ofoontraction is then 0*00043 of the original 
vemme of water* As mm mil ft added the aohttioa begins to 
amnfo ai 4 with one part of salt to eighteen of water the 
vowmc is equal to that of tim wwfor m^ginally present. After 


thiaeny ftut^addftion of salt produces expansion beyond foe 
original voJujm The rate of expansion jper unit quantity of 
saltappears tofocrease continually, but j* first ft ft negative. 

; *Pd*e numbers are given subject to correction by same 
elaborate experiments that are now going on* The authors 
hope to extend foe ioquiry to other salts. T hey have already 
examined foe behaviour of anhydrous sulphate of soda, but with 
that salt no contraction whatever has been, observed $ foe 
solutions expand rapidly ftom foe first. 

On Magnetic JfmucUon as affecting Observations of the fnten • 
^ gthsHawmtal Component of the Earth's Magnetic Force, 
by Charles Chambers, F.R.S., Superintendent of the Colubu 
Observatory, Bombay.— rThe magnets used, in observations of 
deflection and vibration, which observations are necessarily made 
in the field of the earth s magnetic force, are subject to foe 
inducing action of that force ; and it is foe universal practice 
of magnetic observatories, sanctioned by foe most eminent 
writers on terrestrial magnetism, to apply corrections on account 
of induction both to the deflection and vibration observations. 
The object of this communication is to advance theoretical 
reasons, supported by experimental evidence, against foe pro* 
priety of the particular correction applied to the vibration 
observation. This correction is based on foe assumption that 
the vibration magnet is susceptible of induction longitudinally 
but not transversely or not so sensibly; and the assumption 
probably rests on what the writer regards as a false analogy 
between a permanent magnet and an induced magnet The 
former, when removed from the influence of a strong mag- 
netising action, remains a magnet by virtue of its own internal 
forces, whilst the latter is a magnet by virtue of external forces 
alone ; it does not therefore follow that because foe power of 4 
permanent magnet, measured by its magnetic moment, cannot 
be made by the same means nearly as great transversely as 
longitudinally, therefore the same may be said of an induced 
magnet. Indeed, in his treatment of the subject of the devia- 
tions of the compass, Sir George Airy gives to each elemental 
portion of a ship’s iron as great a susceptibility to induction in 
one direction as in another ; and in the more elaborate treatment 
of the same subject, in which Poisson’s equations are taken as 
expressing the fundamental conceptions of foe theory, terms 
representing transverse induction are still retained os of com- 
parable magnitude in presence of others representing longitudinal 
induction. 

Applying the Astronomer-Royal's theory to the particular case 
of the vibration magnet, its induced magnetism becomes an 
assemblage of elementary magnets, whose magnetic axes are all 
parallel to the magnetic meridian, and which, since they sensibly 
retain their parallelism to the meridian during the oscillation of 
the magnet, give rise to no moment of restitution, hence, 
according to this view, no correction would be required. 

According to Poisson's theory, the amount of the correction 
is matter for experimental inquiry, and cannot be safely deter- 
mined on (l priori grounds. It may be objected, however, that 
the swinging of a ship being a slow motion compared with the 
oscillation of a magnet, the theory of the deviations of the 
compass must be modified in its application to the case in 
question ; and this is, no doubt, a correct view, ter the theory 
regards the inductive action as being, at every moment consi- 
dered, sensibly carried to its limit of effectiveness ; whilst it ft 
not only conceivable, but doubtless the fact, that where, as with 
the oscillating magnet, the motion is reversed every few seconds, 
the transverse inductive action only partially approaches its 
limit. On this account we should be prepared to expect then, 
that even if the transverse induction were as great as foe longi- 
tudinal when time for fall development of foe induction was 
allowed, it would be in defect in foe case of the vibrating 
magnet. 

In the years 1873 1874— long before these views of foe 

subject of induction first occurred to the writer— he had had 
made in Bombay a careful comparison o : two Kew wfilar 
magnetometers by means of practically contemporaneous ob- 
servations. The result was to show a pmbimtmfmm » the 
values of the horizontal force yielded by foe tfofc fttttnutoents, 
far exceeding any probable errors ofobservatioo, and, altera 
careful examination of each afo^4fos«?vatici*iid quantity and of 
each constant entering into the oomputetioi% ?the writer caste to 
the conclusion that up error of the magnitude of that In question 
could have its source anywhere hot m connection with foe 
induction corrections. The values obtainedfor foe horizontal 
force were, in British uitiftof lofte— 
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With magnetometer No. a*. 
8*0841 
80823 
8*0916 
80945 
8-0965 
8*0904 

8*0844 
8*0821 
8*0902 
8*0858 
8 0905 
8*o88o 


Mean ~ 8*0884 

’■ No, 23 showing an excess over No. 17 of *0154 British units 
of force, or of *0019 of the whole horizontal force. 

We observe that the greatest value given by No. 17 is less 
than the least value given by No. 23, andinfer that the difference 
between the two means cannot be attributed to probable error of 
observation, the value of which for a single determination (about 
*001 of the whole force) is, moreover, much smaller. If we now 
: remove the corrections applied for induction to the vibration 
observations, the mean value yielded by No. 17 becomes *0004 
of the whole force greater than the mean yielded by No. 23. It 
thus appears that a small correction, such as we have already 
seen reason to expect, is required for the vibration observation, 
f but— on an average for the two instruments employed — only of 
about one-sixth of the value of that which it is the custom of 
magncticians to apply ; and as this small quantity scarcely 
exceeds the probable error of the mean determination of the 
horizontal force, it is yet premature to attribute it to any definre 
cause. Whilst, however, the experiments afford no sufficient 
reason for applying this small correction, they speak very dis- 
tinctly in favour of no induction correction at all for the vibration 
observation as against the common practice. 

To show that the error that we have been discussing is not of 
that minute order that is usually disregarded, we may mention 
that it would amount, in the case of the unifilar magnetometer 
used at the Observatory, to about eight times the probable error 
of an observation, 

■;>' SECTION B. — Chemical Science. 

*•1 On a A r eto Mechanical Furnace used in the Alkali Manufacture , 
'id and for Calcining Purposes generally, by James Mactear, K.C.S. 
„.r; — The author exhibited and explained the construction of a 
working model of the furnace which he has introduced for the 
calcination or so called carbonating of soda, ash, or alkali, and 
, r which is also applicable to many other operations, notably that 
of calcining copper ores, especially as required in that branch oi 
’ copper manufacture called the “ wet process.'* 

'■j\ These furnaces are now being widely adopted by alkali 
4 manufacturers with great success, the saving in labour having 
% been over doper cent., and of coal over 20 per cent., while the 
; quality of the work done is much superior to hand work. 

■ , On an Improved System of Alkali Manufacture , by Mr. James 
K Mactear. - The author described his improved system of inanu- 
fC facturing blend ash or crude alkali, and claims that it has the 
following advantages 

1. By its use the output of the furnaces has ^een increased 
% from 50 per cent, to 70 per cent. 

, I 2. There is a large saving during the ILxiviation and in coal. 

J 3. There is a much reduced quantity of waste. 

i 4* There it a considerably increased yield of alkali from a 

given amount of sulphate of soda. 

5. There is a considerable saving in wages, 
j The process is now widely adopted in Great Britain, and is 
also most successfully used in France. 

'f On the Regeneration of the Sulphur employed in the Alkali 
> Manufacture, by the ** Mactear Process f as conducted at the 
I works of Messrs . Charles Tennant and Co St. Rollox l by 

:| James Mactear, F.C.S.— The author described his process as 

% conducted at Messrs. Tennant’s works, at St. Roll ox, and showed 

how by its adoption the nuisance arising from alkali waste 
£ deposits and the drainage therefrom had been removed. He also 

I §ave details <4 the cost of manufacturing sulphur by this process, 
attda description of the plant employed. 

Ikte 44 Mactear Process ” is specially applicable to those cases 
where the drainage of the waste deposits is allowed to how into 
streams or rivers, as by collecting the drainage liquor and 
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treating it in the manner described by the author, not Only it 4 
great source of nuisance removed, but a new outlet is obtained 
for hydrochloric acid, while the sulphur is produced at a cost 
which leaves an amply remunerative margin to the manufacturer. 

Messrs. Tennant and Co. now recover weekly about thirty* five 
tons of Tefincd sulphur by this process. 

The Action of Furious Fatty Oils upon Copper , by W. H. 
Watson. —This communication enumerates a number of experi- 
ments showing the extent to which different oils act upon copper, 
the conclusions arrived at being that paraffin and castor oils have 
the least action upon copper, whilst the action of sperm and 
seal oil is slight. The rest of the oils examined— linseed, olive, 
almond, colza, sesame, and neatsfoot, all act considerably upon 
copper, the action of linseed oil being especially great The 
author concludes from experiments that the comparative action 
of different oils cannot in all cases be decided upon from the 
appearance of the oils after exposure to copper plates, though 
minute quantities of the metal may be easily detected in most 
oils from the colour produced. 

On Changes in Candles produced by long Exposure to Sea-water , 
by Prof. Gladstone, F.R.S, — Mr. Latimer Clarke had sent the 
author some specimens of candles recovered from the wreck of 
a vessel sunk off the Spanish coast in 1702, which have remained 
submerged for a period of 173 years. The wick has rotted away, 
leaving scarcely any trace of its existence, while the fatty portion 
has become a friable heavy substance of a dull white colour. 
The candles bore evidence of having been formed by dipping. 
The fat may be easily separated from the rest by ether. 

After exhaustion with ether there remained a strongly alkaline 
white ash, consisting of carbonate and chloride of calcium and 
sodium, with traces of potass. urn and magnesium. From analysis 
it appears that the fat has been converted in great measure into 
calcium and sodium salts, doubtless by the slow replacement of 
the triatomic group C 3 II 6 in the steaiine, by three atoms of 
the metal, with the simultaneous production of glycerine. 
Though the calcium in sea-water is far less abundant than 
the sodium, it appears to have had a much greater 
effect, and it is impossible to say whether the one salt 
may not have been made by double decomposition from the 
other. The author pointed out as an interesting point that 
whereas the fats have been in contact with a practically un- 
limited quantity of sea- water for 173 years, and a chemical 
change between them has been possible, the double decomposi- 
tion has proceeded so slowly that the reaction is only about half 
completed at the present time. 

Contribution to Chemical Dynamics , by C. R. Alder Wright 
and A. P. Luff. — Guided by certain theoretical speculations, 
the authors are endeavouring to trace out the connect ions 
between the chemical habitudes of certain "substance; and the 
temperatures at which their mutual inter-reactions are first notice- 
able, and notably the relations between the heat developed 
during their actions and these temperatures of initial action. 
Experimenting on oxides of copper and iron in different condi- 
tion as to molecular structure, they find, that whilst the initial 
temperature of action varies within certain limits with the 
molecular state of the metallic oxide, when they are subjected 
to the ordinary action of carbon oxide, hydrogen, and carbon, 
a given form of either oxide is Invariably acted on by carbon 
oxide at a lower temperature than by hydrogen, and by hydrogen 
than by carbon ; whilst the heat evolution during the reduction 
of the metallic oxide by carbon oxide is always greater than that 
during reduction by hydrogen, which again is less than that 
during reduction by carbon. Similarly, so far as they can be 
compared, that metallic oxide is acted on at a lower tempera* 
ture, in the production of which there is less heat evolution 
in the reduction of which there is most heat evolution). How 
far these generalisations are applicable to other metals is under 
examination, as are several other collateral points. 

On the Coat brought Home by the late Arctic Expedition , by 
T. Wills, — The coal occurs on the side of a narrow mountain 
gorge about two miles from Discovery Bay, the winter quarters 
of H.M.S. Discovery. It appeared in the form of a slight 
saddleback thickest in the centre, becoming continually smaller 
at each end ; the thickness of the seam at the deepest visible 
portion was 25 feet, and its visible length 250 yards ; neither the 
bottom of the warn nor the underlying strata were visible at any 
place. Overlying the coal was very friable carbonacoous Shale 
containing impressions of miocene plants, and above this shale 
a hard fossil red day stone similar to the red miocene rock of 
the Disco coal beds, but sterile. The seam is almost uniform in 
character, and is very free from clayey veins. On obtaining the 


ugusi 30, 1877] 


With magnet amster No, 17. 

8-0701 1 

8-0698 

80762 

80704 

80694 

8-0707 

8-0757 

8-0756 ] 

Mew « 8 0730 



37 ® NATURE {Angmi 30, i$7* 


sample cfcoal Mr. Wills expected to find it to be a lignite, as cre- 
taceous or tertkrr brown coal does occur in these high latitudes, 
and anm especially as the impressions of miocene plants in the 
overlying strata teems to indicate a more recent period than the 
true car DOnibfOtsi ; but it turns out that this is not the case, for 
the coal in appearance and on analysis cannot be distinguished 
from a bitummOus coal of exceedingly good quality belonging to 
the true carboniferous period* Mr. Wills, from recent infor- 
mation, understand* that miocene plants have been found in the 
Stt&ts underlying the coal, in which case there can be little 
dhobt that the coal is a miocene coal, although differing greatly 
from most specimens of such coals. The following is the result 
of several analyses 

Specific gravity 120 

Moisture 2*38 

Ash 621 

Sulphur *96 

Carbon ... 76*95 

Hydrogen 5-43 

N ifrogen j by difference 6 78 

IOO 00 

On comparing these figures with the result of the analyses of a 
mixture of thirteen different seams from English coal-fields. Mr. 
Wills has found that the Arctic coal possesses very nearly the 
same composition* 

On Hederic Acid and Resin of Scammony , by C. T. Kingzett. 
— In a paper On some New Reactions in Organic Chemistry , and 
their ultimate bearings the author in conjunction with Dr. 
Hake has described a number of instances in which bodies, for 
instance camphor, gives with strong sulphuric acid and sugar a 
violet-coloured product. Other bodies give this colour with 
Stdphuric add without the addition of sugar, and by means of 
these reactions the constitution of many substances may be in 
a measure predicted. Hederic [acid, C lft H 2 « 0 4 (Posset, also 
Davies), a constituent of ivy leaves, gives this colour best with 
sulphuric acid, and so also in a less degree does resin of 
scammony* In the present paper the author describes the 
process by which he has isolated glucose from these respective 
substances, thus confirming the hypothesis given in his original 
paper alluded to. Incidentally it is shown that the root of the 
ConvolvoJus scammonia contains no alkaloid, and some informa- 
tion is given regarding a volatile oil obtained below 90° on 
distillation of scammony resin. 

Albumen of Commerce , by C. T. Kingzett and M. Zingler. — 
In the patent process described by the authors, albumen solu- 
tions are bleached and preserved by passing a current of air 
through them in presence of oil of turpentine at a temperature of 
about 40° C* Under these conditions the turpentine oxidises, 
producing hydrogen-peroxide, camphoric acid, &c., the former of 
which bodies effects as it forms the bleaching of blood serum or 
other albuminous solutions, while the camphoric acid, &c., 
preserves them in the liquid condition entirely free from 
putresdble or other changes. 

Alkaloids from Japanese Aconite, by Dr. Paul and C. T. 
Kingzett. — The authors have isolated from Japanese aconite an 
alkaloid of the formula C„H 4 .NO 0 which is crystalline, but 
does not form crystalUsabfe salts. They also show that when 
the alkaloidal principle is extracted by DuquesnePs process it is 
accompanied by the salt of an alkaloid, perhaps aconitate of 
aeoahme; and from this it Is suggested that the so-called aco- 
nitine obtained and analysed by Wright and others, has never 
been obtained absolutely pure, being probably a variable mixture 
of the alkaloid with the above salt 

FmikerJtetmrehet m Aconite Alkaloids, tor Dr. C. R* Alder 
Wright and A. P. Luff— Aconitine, C t8 H 4 *N 0 19 , the active 
principle Of Acmdtum napillus is readily saponified by heating 
with water acids and alkalies into benzoic acid, and a new base 
turned by the authors ornaeW psendaconitine, C 8f H 48 NO n , the 
chief active alkaloid of A* similarly gives rise to dimethyl* 
proto-cakeekmc acid and psmdacomne, CtyH^NCV These two 
daeoasposition products, aconme and pseudaconine, are com* 
puativej^riatft physiologically. ' . A number of their compounds 
and de rivati v es have been stnjuednad 0 method for the approxl- 
*«** analysis of the impure alkaloid* met with in commerce 
tinder the name “ aconitine,” has been deyfsedL bnsed on the 
quantitative estimation of the benzoic and dtptethyl proto* 
m&kwt adds formed on saponification. T 
, On Pyrocatechin at a Derivative of Certain Varieties of Tannio 


Acid, by John Watts, D,Sc.— From the known reactions of 
gallotannic add and catechntannic acid, and of thrir derivatives, 
the author considered it probable that aU the blue producing 
tannins would yield pyrogallol on distillation, while the gem 
producing tannins, would yield pyrocatechin r on experiment 
such was found to be the case. The gallotannic arid* distilled 
were,— valoaea, oak-bark, divi, mysotolaves, sumach* and 
mimosa bark ; and the mimotannic adds, rhatany, tormentil, 
and hemlock bark. The yield of pyrocatechin from rhatany 
was very considerable. 

These results point to the conclusion that the blue* and green* 
producing tannins are related to each other in the same manner 
as pyrogallol and pyrocatechin. The author anticipates being 
able to bring forward shortly further experiments in support of 
this view. 

On the Formation of the Black Oxide of Iren on Iron Surfaces 
for the Prevention of Corrosion , by Prof. Barff, M.A. (Cantab.)— 
The author pointed out the cause of his many failures in his first 
experiments and the failures which others had experienced in 
obtaining a perfectly adherent and coherent coating of black 
oxide, as arising from moisture in the steam with which the 
articles operated on were oxidised. When perfectly dry steam 
is u*ed and no air admitted into the muffle, or oxidising 
chamber, then in all cases a perfect protecting film is formed. 
The process is exceedingly simple : a wrought*iron muffle 
containing the iron articles to be operated upon, is heated to a 
dull red heat, all the openings closed, and dry steam turned in, 
and the muffle kept filled with the steam during the whole 
operation, which lasts from three to five hours ; the fire is then 
raked out, and the articles allowed to become black in an atmo- 
sphere of steam ; after this the steam is turned off, and the 
muffle and its contents are allowed to cool slowly. The tem- 
perature to which the muffle is heated varies according to the 
nature of the articles operated on — from 350 1 to 700° C. More 
recent experiments seem to show that the process may be further 
simplified by using superheated steam of such a temperature that 
the external application of heat to the muffle is unnecessary. A 
considerable number of cast-iron, wr ought-iron, and steel bodies 
which had been coated were exhibited. Many of these had 
been oui of doors for months ; others had been kept in fresh 
water or in sea* water for a similar length of time, out not the 
slightest indication of further oxidation was visible. Even strong 
nitric and sulphuric acids arc without action on this coating of 
black oxide. 


SECTION C. — Geology. 

The Post-tertiary Fossils procut ed in the late Arctic Expedi- 
tion ; with Notes on some of the Recent or Living Mottusca from 
the same Expedition , by J. Gwyn Jeffreys, LuD., F.R.S, — 
The fossils 1 were collected by Capt. Feiiden and Mr. Hart, the 
Naturalists of the Expedition, and by Lieut. Egerton and Dr. 
Moss, two of the officers of H.M.S. Alert , in very high 
latitudes, viz., between 82® and 83® NX. The furthest point 
reached by the Expedition was 83° 20' 26". These fossils were 
found in mud-banks 6r raised sea-beds at heights ranging from 
the level of the sea to 600 feet above it They consisted of 
eighteen species of molluscs, one of actinozoon, one of foramini^ 
fera, and one of marine plants, being altogether twenty-one aperies, 
all of which now live in the Arctic seas. The author gave a list 
of the species, -and showed their distribution in a recent or living 
as well as fossil state ; and he added some remarks as to the 
recent motlusca procured in the Expedition, and as to the 
apparent abundance of marine animals in the “ Pabeocrystic 
Sea** of Sir George Nares. Prof Rupert Jones, Dr, Moss, Mr. 
Woodall, and Mr, De Ranee took part in the discussion which 
ensued on the reading of this paper. 

Sketch of the Geology of the Coast from the Ram Bead to the 
Bolt Tail ; by W. Pengelly, F.R.S,— Mr, Pengrily expressed his 
partial acceptance of Mr, Jukes' views. He toriieved the upper 
old red sandstone to be the equivalent of the lower Devonian, 
each containing Pkyllolepis concentricus , which k not found at 
any other horizon. The author also called atiehtfott to til 
metamorphism which has taken place in rip torics at and near 
Prawle Point, for which no sufficient **e 

supported the suggestion of Dr- Writ* that sooth 

of Prawle Fofcttlber* may be * boss of grwdt* now submerged, 
to which -the, change in dWi'ifA} due, Ax evidence 

,of this he spoke <* * bripk, »*ny gpatiotd pebbles 

occur, but with this exceprion fht pebbles are strictly local. He 
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thought that these pebbles were probably derived from the now 
submerged granite. The age of the metamorphism is dearly 
pre-triassic, for ihetriassic strata of the district contain pebbles 
of metamorohosed rode* ■ 

O* th**Drfft tfPfyMM#, a*, by J. H. Collins. -The 
author stated that excavation* were nearly always going on in 
the neigbbouihood of Plymouth Hoe, and that fresh sections of 
the sq-calkd raised beaches and glacial deposits were continually 
being exposed. 

He had lately visited the Hoe, Mt Batten, and Headman’s 
Bay, in company with Mr. Whitley of Truro, and had found 
gravels, sands, and clays lying in the hollows of the limestone, 
and filling fissures and caverns. The gravels were sometimes 
cemented by stalagmite into a conglomerate. The pebbles were 
composed of quarts, limestone, tourmaline schist, greenstone, 
blue and red grit, hard clay-slate, schorl rock, granite, elvan, 
dint, chert, stalagmite, and one pebble of granite ; all of which 
the author considered had been derived from the rocks of the 
neighbourhood within a few miles. None of the pebbles were 
in the least degree ice-scratched, and there were very few 
angular fragments of any kind. 

The gravels had yielded bones of rhinoceros, elephant, and 
other animals of the so-called “Mammoth period.” The] 
author discussed the evidence of local denudation, and adopted 
or arrived at the following conclusions : — 

1. The deposits are not raised beaches. 

2. They are not glacial. 

3. They were formed rapidly. 

4. Gravels, fissure deposits, and cave deposits are of the 

same age. > 

5. That they belong to the Mammoth period. 

6. There is no evidence in the immediate neighbourhood to 
carry back thtir formation more than a few thousand years. 

Notes on the Devonian Rocks near Neivton Abbot and Torquay , 
with Remarks on the Subject of their Classification , by fl. B. 
Woodward, F.G.S. — After having alluded to the imperfect state 
of the information respecting the Devonian rocks, especially in 
regard to local details of structure, the w riter pointed out that 
the succession of strata near Newton Abbott and Torquay was 
(in descending order) as follows 3, Limestone ; 2. Slates ; 
I. Red Sandstones. He noted the resemblances in lithological 
characters between these beds and the lower carboniferous rocks 
and old red sandstone, with which they were classed fifty years 
ago by De la Beche. He likewise drew attention to their rela- 
tions with the Culm measures, observing that while there were 
indications of conformability to them, no positive proof to the 
contrary had been established ; and the supposed instances of 
unconformability were all of them, as Jukes had considered, 
capable of explanation by faults and other disturbances. Atten- 
tion was drawn to some striking cases of such phenomena. The 
impossibility of accepting fossil evidence alone was insisted 
upon, inasmuch as Us value in classification could only be 
gamed after the stratigraphical relations of the beds had been 
made out, and at present the exact horizons from which many 
of the species had been collected was not determined. 

Further, the theory that the Devonian rocks were the equiva- 
lents in time to the old red sandstone required the existence at 
this period of a great barrier between the marine deposits of 
the former group and the freshwater accumulations of the latter, 
and there was no physical evidence in support of this. Taking 
aU the facts into consideration, Mr. Woodward argued that they 
were in favour of the classification proposed by Jukes, which 
regarded the lowermost Devonian rocks us old red sandstone, 
and the slates and limestones as lower carboniferous, formed in 
an area which constituted a zoological province differing to some 
extent from that in which these rocks were deposited further 
north in the British area. 

On the Devonian System in England and Belgium, by Prof. 
G. De walque. —Having surveyed, last year, the Devonian system 
of this country, I avail myself of the meeting of the British Asso- 
ciation to offer a few remarks on the results of my survey. As 
my visit was short 1 cannot lay claim to a minute acquaintance 
with this great formation in England ; but, as well acquainted 
with it in Belgium and the Rhenish provinces, I hope the 
following remarks may prove of some interest to the Associa- 
tion :~~ 

l had not rime to visit South Devon. As regards North 
Devon my conclusions are as follows 1. The metamorphic 
character is more prevalent there than in Belgium, especially in 
middle and d ie upper divisions, a, AH this series is per* 

, foom Bantstaplc to Lyntom Nowhere is there 


a reappearance of such identical rocks as to move a feult, by 
repetiribn of the Series. 3. The sandstones of Baggy Pointattd 
Marwood (CucuHcea so**) perfectly agree, both HthoIogicalJy and 
pabecmtologically, with certain portions of our “Fsammitea da 
Condios.” The ltd sandstones of Pickwell Down correspond 
to the lower part of these Psammites, 4. The limestone of 
Ilfracombe represents, as has been previously stated, on palaeon- 
tological evidence, the ** stringocepbalus limestone ” (Calemre 


tological evidence, the ” strmgocepnaius limestone" [Caieatre 
de Civet) of Belgium and Germany s but the lithological appear- 
ance of the rock is very different Hence it is easy to compare 
this Devonian series with that of the Continent In this respect 
I differ but little from Mr. Etheridge. $. The Devonian lime- 
stone is much more abundant on the Continent than on this 
side of the Channel. I think, moreover, that the same is to be 
said of the carboniferous formation, that is to say, the mountain 
limestone is replaced in North Devon (at least in part) by the 
beds of Barnstaple and Pilton. In the slates of Pifton I found 
beds and nodules of siliceous concretions, which represent, I 
think, the chert of the carboniferous limestone, or the so-called 
pkthanites of our “calcaire carbomfere.” 

As to the old red sandstone I spent a week in Hereford, but 
saw very little of it. I could only hammer conveniently the 
* 1 corustones,’ 1 of which I had from the descriptions a very im- 
perfect notion. Such limestones occur identically in Belgium, 
with red shales, sandstones, and conglomerates in the northern 
trough, or “bassin de Namur.” This fact seems to me of the 
highest value, for it leads me to this paradoxical conclusion : 
the old red sandstone of the United Kingdom is a marine for- 
mation, probably formed in the same ocean as the Devonian. 
The old red of Belgium lies regularly between limestones with 
Stringocephalus Bartini and others with Sf infer disjunctus \ 
That is certainly a marine formation, and the same must be the 
case with the English old red sandstone. 

On the Succession of the Pataozoic Deposits of South Devon , 
by A. Champernownc, M.A., F.G.S. — The Great Devon 
limestones, the author concludes, are, as Mr. H. B. Wood- 
ward has said, the highest rocks of South Devon, and the belief 
in a series of slates and red sandstones overlying them, is a 
fallacy. The beds which do succeed the limestones are the 
Culm measures (upper carboniferous), and from the field-work 
of Messrs. Woodward and Read there is reason to believe them 
perfectly conformable. In this case the difference between the 
Devonian and carboniferous limestones would be one of life 
distribution — a geographical, and not a chronological, difference. 
This would probably have been long ago recognised had the 
characteristic ichthyolytes of the old red occurred in the Staddon 
beds. 

Note on the Carboniferous Coast-line of North Cornwall , by 
S. R. Pattison, F.G.S. — The portion of coast described extends 
from near Bade to Boscastle, and belongs to the formation first 
identified by Prof. Sedgwick in connection with the diagnosis 
made at Bideford by him and Sir R. Murchison as culm, or 
lower coal measures. Bude lies in or on the centre of the 
formation. The strata have a general northerly dip, and pro- 
ceeding southwards down the coast of course lower beds 
become exposed. The Bude beds contain thin films of culm, 
with associated plant-remains in a very fragmentary condition. 
Prof. Morris many years ago in a note published in the Pro* 
c codings of the Geological Society of Cornwall, identified Some 
of those remains as Catamites , Sigillaria, and AsUrophyllites. 
Prof. Hull states the number of species in the North Devon 
beds, of which these are the continuation, at twenty-three, and 
Mr. Townshend Hall at twenty-six. The Bude bcds are continued 
by foldings and succession downwards, but on arriving at St. 
Gennys a system of deep-blue schistose sandstones appear and 
form the base line of the cliff along the remarkable coast landslip 
which extends for two miles. From these dark-blue beds frag- 
ments or nodules containing goniatites appear on the beach. 
Then corns tile-beds extend from Came Beak to the cliffs 
in the parish of St TuHott. They are most abundant at 
the St Gennys end of the landslip. Here, at a sand-path 
descending to the beach, on the beach, are huge fragments of 
fallen rode containing very fine large impressions of plants, 
especially sigiilaria. ** J '““ 


Proceeding towards Boscastle, 


rises a slaty rock once quarried, and in this I found the usual 
fragmentary plants of the Bade rocks- This, with the 
associated soft black beds, is tbe farewell rock of the 
carboniferous, for at the cliff; on the south sideof Boscastle, 
slates arise under the black shales, which at the summit contain 
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tttWiof crinoida, and we t ^ commencement of the Devonian 
-AMs, coofomed henceto Tentagel, and well known as Devonian, 

These few facta aeem to veiify the general conclusion arrived 
at by former oltsnrvers, and, when more fully investigated and 
the fossils Identified, will help to correlate the carboniferous of 
North Cornwall with the divisions now established elsewhere. 
They seem at least to show that there are provinces in our local 
geology Still holding out temptations of further conquest to the 
geologies! explorer. ■ 

Nm$ m the Paleontology of Plymouth* t by R. N, Worth, 
F.G.S*— This paper did not enter into any controverted ques- 
tions of stratigraphical geology, but simply noticed the main 
features of the palaeontology of the limestone of Plymouth and 
Its associated rocks. The Plymouth rocks were commonly 
classed as Middle Devonian, and consisted of slates, limestone, 
and slates and sandstones, in order from north to south. The 
northern slate rocks did not locally contain fossils ; but in the 
vicinity of Saltash, &c„ they did. The Plymouth limestone 
formed a hand nearly half a mile in width and nearly six and a 
half miles in length. It originated clearly enough in a flinging 
coral reef, and in its origin and constitution was therefore essen- 
tially Organic. The rocks on the south of the limestone were of 
a more complicated character than those on the north. Slates, 
limestones, shales, grits, ash-beds and sandstones, alternated 
with each other in remarkable fashion, while faults and contor- 
tions by no means solved the riddle. These rocks in part were 
largely fossiliferous. In the variety of its organic remains the 
Plymouth limestone was not so rich as most of the other chief 
limestone districts of South Devon — Wolborough and Barton, 
for example; but those that did occur were for the most part 
abundant. The leading peculiarity was that while at the western 
end of the limestone— that was to say, at the Dockyard, Mount 
Wise, and at Stonehouse, in the quarry behind St. George's 
Hall, molluscs of various kinds occurred, at times in great pro- 
fusion; at the eastern end of the limestone— Cattedown, 
Oreston, &c., they were comparatively rare, and over con- 
siderable areas altogether absent And in like manner, the 
branching corals were found chiefly at the western end of 
the limestone ; and the genuine reef builders at the eastern. 
There did not appear to be any difficulty, however, in accounting 
for this. Molluscs could only find a habitat on the exterior por- 
tions of the reef, and it was evident that the eastern section of 
foe limestone more particularly 1 ad been subjected to a consider- 
able amount of denudation, and that the outer beds had to a 
large extent been removed. Bivalves and univalves were rarely 
associated, but kept to distinct areas, where they sometimes 
occurred in great abundance. The peculiar interest of the 
palaeontology of Plymouth consisted in the products of the 
ossiferous caverns and fissures at Oreston, the Hoe, and Yealmp- 
ton, including the bones of the mammoth, hippopotamus (?}, 
Rhinoceros tkhorhinus and lepiorhinus , cave lion, cave hyaena, 
cove bear, ancient bear, the lesser bison, long fronted ox, horse, 
a as, &c. t and a vertebra of the whale. 

On the Geological Significance of the Result of the Boring at 
Messrs, Meux's Brewery , Tottmham Court Road, by R. A. C. 
Godwin- Austen, F.R.S.— It is now very generally known that 
this undertaking, after passing through a great thickness of 
chalk, met with a very insignificant representative of the sands 
which underlie the chalk In the south-east of England, and 
thence passed at once into strata which, by characteristic fossils, 
were identified as of upper Devonian age. This is just as had 
been anticipated as to foe absence of any portion of the oolitic 
aeries there, 1 and confirmed what many years since had been 
supposed to be the subterranean structure of the south of 
Enj g to d ; indeed, it may be fairly stated that geologists gene- 
rally have been of opinion that a band of pakvozoic rocks, 
extending from Westphalia westwards, passe i somewhere 
beneath foe secondary formations of the south-east of England. 

The importance of determining the course of such palaeozoic | 
bpnd was, that along the whole of the exposed part of its course, 
■a from its extreme eastern place to near Valenciennes, it had 
dependent on it, on the north, the productive coal-measures of 
Westphalia, Belgium, and the north of France. From Valen- 
deanca Westward* foe coal-measures are not exposed at the 
surface, but are readied beneath foe chalk formation ; but from 
foe underground workings at Douay, Bdthune, &c., the relation 
of foe several members of foe paJasoarie series are known to 
cotvespond exactly with those where foe series is exposed ; as 
is foe ease also where they are again seen at foe surface in the 

* See " Report of Coal Ccmmiieb©/' vol 1/pp. 4$x-4ya. 


Bouloenais, and at sundry other valleys of elevation along foe 
axis of Artois, 

The whole pf the coal-measures of Belgium and the north of 
France must he understood as occupying a trough formed out of 
the older members of the great palaeozoic scries, and the explana- 
tion given of foe preservation of this extended and narrow band 
of coal-growth surface U that it has resulted from a contraction 
of the earth*# crust In a south to north direction, at some time 
subsequent to the completion of the palaeozoic series (coal- 
measures included), whereby along this line a series of east and 
west undulation* were produced, In the deepest or most con- 
siderable of which, portions of foe coal-growth surfaces became 
included so as to be preserved during the subsequent periods of 
denudation and removal, 

From foe consideration of foe physical features of a line of 
country of elevation and disturbance, which crosses the European 
continental area for 300 leagues, it was inferred that like results 
were due to like causes here ; the line of under-run of the 
palaeozoic strata was conjecturaily carried along by where it has 
just been met with ; so it may reasonably be supposed that 
certain other phenomena which in like manner have resulted 
from the same disturbances should also correspond, and serve 
for guidance. 

For the present it has not been ascertained in what direction 
the highly-inclined Devonian strata at Tottenham Court Road 
were dipping, a most important point in the considerations 
involved. It may safely be supposed that from their position 
any palaeozoic rocks at such place must be trending eist and west. 
The occurrence may seem to be an isolated fact, but there are 
other inferences which tend to give it importance. 

The 653 feet of chalk strata were horizontal, or with only a 
very slight north dip. The Devonian strata gone through dipped 
uniformly at an angle of 301°. The section therefore corresponds 
exactly with those of the north of France. 

In Belgium, and the north of F ranee, it is on the south side of 
the palaeozoic trough that the high inclines occur, a* happens 
along the whole line from Liege to Trelon. On the north the 
beds are flatter and spread out wider. From this it may ba 
supposed that it was the north side of the trough which was hit 
upon at Messrs. Meux's, and that it is a trough at this place 
follows necessarily from the circumstance that the beds so highly 
inclined were as low as the Devonian. 

Bearing in mind that the^whole of this part of Europe we are 
now considering formed part of the area over which the Devonian 
or lower carboniferous series preceded or was overlaid by the 
upper or true carboniferous formations, and that where one occurs 
the other follows everywhere, the fact of the inclination of the 
beds at Tottenham Court Road involves this, that the higher 
portions must soon follow — the mountain limestone on the Devo- 
nian, and the coal-measures on the mountain limestone. 

This reasoning applies equally whether the Devonian strata at 
Tottenham Court Road may be dipping north or south, but thus 
much has been ascertained, that London just overlies the edge of 
a great coal-field, and the probability is that the coal field lies 
to the north. 

What seems to suggest that foe coal in this direction may have 
considerable extension is derived partly from a study of the 
geological features of our own island, and partly from what U 
the case in Belgium. It is dependent on what was the original 
form and extent of the coal-growth surface, and on the places at 
which foe greatest amount of contraction and subsequent denu- 
dation of the surface took place. 


Mr. Whitaker described the deep borings around London, and 
gave an account of the strata traversed by them. He suggested 
that some of them should be continued deeper, and thought that 
in place of a M Sussex boring** or a “Kentish boring” they 
ought to have a general scheme for investigating the range of 
the palaeozoic rocks. Mr. Lebour suggested that under London 
(as often occurs in Belgium) foe rocks might possibly be inverted 
or reversed by oblique faults, so that Devonian rocks under 
certain circumstances might overlie the coal-measures, Mr, 
Topley, in reply, defended the past action of theSab-Wealuen 
Committee. 

On a New Method for Studying the Optical Characters of 
Minerals , by H. C. Sorby, F*R,S.— The author first described 
foe principles on which this method depended, and showed that 
the great difference between foe appearance wen with foe naked 
eye and the microscope it due to the object-glass bung able to 
collect divergent rays. In looking with A low magnifying power 
at a small circular hole seen through n section of a crystal, very 
diftmnt n* Him * m rvalues, accordim? to its optical 
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characters. If it has no double refraction, only one well-defined 
circular hole can be seen. If the mineral possess doable refrac- 
tion and only one optic axis, like caldte, two images of the hole 
are seen. If the section be cat perpendicular to the axis, 
two circular hole* are seen directly superimposed, but at two 
different fod. If the section be in the plane of cleavage, two 
widely-divided images are visible, the one due to the ordinary 
ray being circular, and the other, due to the extraordinary ray 
being distorted and drawn out in two opposite planes at two 
different foci When the section is cut paiallel to the axis, this 
image due to the extraordinary ray is still more elongated, but 
the images are directly superimposed. We thus at once learn 
that the mineral has double refraction, has an optic axis, and also 
what is the direction in which the section is cut. In the case of 
crystals like Arragonite, which have two optic axes, there is no 
ordinary ray, and at the focal points we see the circular hole 
drawn out in opposite planes into crosses. The character of these 
crosses depends upon the direction of the section, but the fact 
of the crosses being seen at once proves that the mineral has two 
optic axes. Some facts ate better observed if, instead of a cir- 
cular hole, we examine through the crystalline plate a grating 
with two systems of lines at right angles to one another. We 
then obtain what the author calls unifocal or bifocal images, 
according to the systems of crystallisation. Crystals without 
double refraction have only one unifocal image ; crystals having 
one optic axis have one unifocal and one bifocal image ; whereas 
crystals having two optic axes give two bifocal images. The 
definition of unifocal images is independent of the position of 
the lines, whereas in the case of bifocal images the lines are 
distinctly visible only when they are parallel or perpendicular to 
a particular axis of the crystal, and, spread out, become obscure 
and disappear when rotated to a different azimuth. 

The above-named general characters differ so much in dif- 
ferent minerals, that they furnish a most valuable means for their 
identification. 

On the ** Great Flat Lode” South of Redruth and Camborne , 
by C. Le Neve Foster, B.A., D.Sc. — In thi3 paper the author 
described an important tin lode which is wrought in various 
places for a distance of three and a half miles. In some places 
it occurs, for instance at Wheal Uny, at the junction of the 
clayslatc (killas) and granite, but in other mines it lies entirely 
in granite. 

Its characteristics are : — 

t. A leader of true fissure vein, generally only a few inches 
wide, and filled with clay, fragments of the inclosing recks, and 
tin or copper ores, dipping 30° to 50° S., and striking from 20° 
to 45 0 N. or E. (true). 

2. The lode, from four to fifteen feet wide, on one or both sides 
of the leader, consisting mainly of schorl- rock, containing grains 
and veins of tin ore. It yields from 1 to 3 per cent, tin ore. 

3. A capel, or non-stanniferous or slightly stanniferous 
schorl-rock, separating the lode from the killas or granite. 

4. Absence of auy wall or plane of separation between the 
lode and capel, or between the capel and granite. The author 
said that all the appearances pointed to the fact that the lode 
and capel are merely altered granite. In confirmation of this vew 
he explained that he had found cavities in the lode resembling 
felspar crystals in shape, and probably left by its removal ; 
furthermore the microscopic examination of the capel shows 
apparently pseudomorphs of quarts after felspar. 

if it is admitted that the mass of the “ Great Flat Lode ” and 
its capeJs are altered rocks once containing felspar, we are driven 
to conclude that that rock must once have been granite, because 
of the gradual passage of the capel into granite. Supposing 
this view to be correct, we must adopt a similar explanation 
in the case of many of the important tin lodes in Cornwall. 

The author ventured the opinion that half the tin ore obtained 
in Cornwall is now derived from altered granite. 

On some Tin Mines in the Farkh of Wendron, Cornwall, by 
C. Lc Neve Foster, B.A., D.Sc.— The author described the tin 
deposits of the following mines Balmynheer,the Lovell, and 
South Wendron. The author supposes that the tinny rock is an 
altered granite, and he brings forward in support of his argument 
the fact that pseudomorphs of quarts and of gtlbertite after ortho- 
dose, are found in the stuff from the Lovell, and that there is a 
gradual passage from the tin rock into granite. 

On erne of the Steelworks of Cornwall, by C. Le Neve 
Foster, B*A„ D. Sc.— The author divided the tin stockworks into 
three classes accttdiog as they occur in killas granite or elvan, 
and then described the mode of occurrence of tin ore at ’some of 
the most important 


The Carboniferous Limestone and Millstone Grit in theCouutoy 
around Llangollen* by G. H. Morton. —The author described 
the carboniferous limestone exposed In the Eglwyseg ridge near 
Llangollen, North Wales. He stated that the finest section is 
exposed at the Ty-nant ravine on the bed of Cefn-y Fedw, mid 
that the country around must be considered a« the typical area 
of the lower carboniferous series of North Wales. The millstone 
grit or Cefn-y-Fedw sandstone* which reposes on the limestone 
m the same district, was also described. The following tabula- 
tion explains the succession and thickness of the entire series 


Tabular View of the Carboniferous Limestone and Cefn-y-Ftd%v 
Sandstone in the Country around Llangollen ; 


Aqueduct grit or upper 
sandstone and conglo- 
merate . 

| Upper shale 

1 Dee Bridge sandstone ... 
Cefn-y-Fedw [ Lower shale with fire-clay 
sandstone, and bands of limestone. 

J Middle sandstone 

I Cherty shale 

Lower sandstone and con- 
glomerate 

Sandy limestone 

/ Upper grey limestone ... 
Carboniferous \ ,, white „ 

limestone - (Lower 

brown 


feet. 


Upper Cefn- 
y-Fedw, Dee 
70 \ Bridge, or 
30 millstone grit 
30 J series. 


iS 

200 

5 ° 

250 

75 

300 

300 

120 

480 


Middle and 
lower Cefh-y- 
Fedw or 
Yoredale 
series. 

. Upper car- 
< boniferotts 
( limestone. 

I Lower do. 


1923 

Upper old red sandstone 300 

The following table shows the gradual attenuation of the 
carboniferous limestone towards the south-east. 


Attenuation of the Carboniferous Limestone \ 


Subdivision. 

Ty-nant. 

Tan-y- 

Casteil. 

Trevor 

Rocks. 

Bron- 

hentog. 

Fron. 

Upper grey limestone. 

300 

300 

250 

66 1 

88 l 

„ white „ 

300 

250 

140 

99 

27* 

Lower ,, ,, 

120 

*15 

117 

104 

it 

„ brown ,, 

480 

360 

IOO 3 

2fi 3 

t» 


1200 

1025 

607 

295 



This section shows how the limestone diminishes in thickness 
with the rise of the Wenlock shale towards the south-east 
Between the Ty-nant ravine and Tan-y-Castell it has thinned out 
200 feet, and at Fron-y-Cysyllte, four miles from the former 
place, the attenuation is not less than 900 feet. 

The list of fossils collected by the author contained seventy- 
seven species. Of these fifty-eight occur in the upper grey lime- 
stone and ' only eighteen in the lower brown limestone. If the 
carboniferous limestone is simply divided into upper and lower 
limestone, thirty-eight species are peculiar to the two upper sub- 
divisions and nineteen to the two lower subdivirions — twenty 
species being comnon to both. However, the species are by no 
means confined to the subdivirions in which they are found near 
Llangollen, for they occur at different horizons in other districts. 

On the Occurrence of Branchipus or Chirocephalus in a Fossil 
State in the Upper Part of the Fluvio-Marine Series ( Middle 
Eocene), at Gurnet and Thorness Bays , near Cowes , Isle of f Fight, 
by Henry Woodward, F.R.S. — Mr. Woodward referred to the 
great interest surrounding the geology of the Isle of Wight irom 
the labours of Ibbetson, Forbes, Mantell, Prestwick, Bristow, . 
and many others, and the rich feuna contained in its strata, 
much of which still remains to be described, although the strati- 
graphical geology has been well worked out by the officers Of 
the Geological Survey. Mr. Woodward called attention to a 
thin band of freshwater limestone occurring [at the hake of the, 
cliff; belonging to the Bembridge series, from two to twelve 
inches thick, which at places is fell of remain* of plant* and 
insects* DyHscus, Curculio > Formica, &c. , and what is moat 
remarkable, the diaphanous bodies of a small phyllopod crusta- 
cean, without a hard shelly covering. This little crustacean I* 
closely related to the * Brine-shrimp” (Artenm saUm), so 

1 Upper portions been denuded. 

8 Reposes on the Wealock shale. 

3 Base not ascertained with certainty. 
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abundant in the brine-pons at Lymmgton at the present day. 
Stumkipm, or < 51 inxtphatus, fo * freshwater crustacean found 
living in pondsk Devonshire and Kent It* preservation i* due 
to the admirabk nature of the fine areillaceo-colcareous rock, 
in which It ha* been entombed In such numbers, the delicate 
outline af% gifi 4 eet being stained with iron, so a* to be a* well 
shown as in a photograph. 

SECTION G*— Mkckanicai- Scixnck. 

, On Compound Turbines, by Prof. Reynolds,— The combina- 
tion of centrifugal pumps not having hitherto produced the 
anticipated results the author had endeavoured to discover the 
cause of the apparent anomaly, being satisfied that theoretically 
the Increase m the number of pumps should produce a propor- 
tionate Increase in the quantity of water raised. Properly con- 
necting his pumps, the result was as theory had justified him in 
expecting ; and the reason why others had failed to attain the 
same end was that the supply of water had not been adequate, 
and air had got in instead of water. 

On the Difference of (he Steering Of Steamers with ike Screw 
reversed when under Full tVay, and when Moving Slowly, by 
Prof. Osborne Reynolds. — Referring to the Report on this sub- 
ject the author said the fact that the results which had been 
established by the Committee were so little known to pilots and 
seamen* besides being likely to excite surprise, would tend to 
cast a certain amount of discredit, if not on the truth of the 
results themselves, at least on their importance. It seemed as 
if nautical men mutt have formed their opinions from experience, 
and such was the faith of the English people in the practical 
that it was very difficult indeed for them to believe that a few 
landsmen, calling themselves scientific, could teach sailors how 
to steer ships. So strong was this feeling that it was to col- 
lisions they must look in the hope of preventing collisions. This 
sounded like a bull, but it was perfectly true, for nothing but 
disasters would awake our rulers to the idea that something was 
wrong. Fortunately, or unfortunately, such disasters were not 
wanting. There were the cases of the Ville du Havre and the 
Lock Earn, in which the collisions were undoubtedly due to the 1 
steamers having turned in the opposite direction to that intended. 
These and other disasters furnish evidence enough of the mistakes 
which had been perpetrated, and of the impoitance as well as 
the truth of the results the Committee had established. He 
fended that the ignorance which existed was due to the fact that 
few seamen had turned a ship under full way with the screw j 
reversed, and contented themselves by arguing as to what rmist i 
happen in such a case from their experience in manoeuvring their I 
ships when moving slowly. Of such manoeuvres they had had ' 
abundance, but as soon as they got beyond their experience, they 
adopted the seemingly obvious, but entirely erroneous opinion 
that the way of the ship would cause the rudder to act as if she 
was going ahead in spite of the screw being reversed. He felt 
strongly that in speaking thus In a town like Plymouth he ran 
the risk of being looked upon as impertinent. It he were wrong 
he was impertinent, and no one would feel it more than he 
should. It was not a pleasant task to point out imperfections, 
however accidental they might be. Even if one saw the wheel 
coming off an omnibus, all the thanks he was likely to get for 
pointing it out to the conductor was to be asked if he could not 
tell him something he didn’t know. Of course they must learn 
as they went on, and all be, with deference, asked of seamen , 
was to try the experiments for themselves, and then aid the J 
Committee in bringing facts under the notice of the Legislature. 
Their own interests demanded this, for as things now were great 
injustice might be done to the captain who in a case of emergency 
adopted the tenr best course to save his ship. 

Mr. Wiliam Fronde thought the question which Prof. Reynolds 
had so ably dealt with of immense importance, and deserving 
minute consideration. Having himself had some experience of 
small steam launches* he had been surprised at the effect pro- 
duced by the working of the screw, so that he concurred with 
the concision at which Profi fepurids individually, and the 
Committee collectively, had arrived. If sailors would occasion- 
ally listen' to the advice ofouisiders, ft would dp them no harm. 
Ienotaaca as to the effect of reversing the screw upon the way 
would often lead acajrtaht fctodapger which might be 

Sb Wfifiaai Thomson urged that the Committee should be 
reappointed, so that the another oppor- 
tunity of confirm^ 0r' This was 


undoubted nothing less than a national question, for the «m- 

with which her 5^fwtre n^oLvred, our navy bAg a^^^ 
against the navies of aft the world in this respect, and he hoped 
nothing would occur to destroy that pre-eminence. ; 

On the ResUtonceofShifa by Mr. Will him Froude, F.R.S.— 
Tl» object of the paper was to show the’effect produced on the 
resistance to a ship** motion by the lengthening or shortening of 
the flat middle body between the bow and stern. The results 
were based upon experiments made at Chelstcm Cross with 
models having the same ends, but different lengths of parallel 
boiy inserted amidships. By separating the effect of the fric- 
tional skin resistance, which was proportional to the wetted 
surface, he proved that the increase or diminution of the power 
required to propel a ship, in consequence of the alteration of the 
length of the parallel body, depended very largely on the coin- 
cidence, or want of coincidence, of the wave crests travelling 
alongside the ship with the points at which the reduction of 
breadth by the fine lines began. When this diminution coincided 
with a wave cre?t there was no loss, but rather a gain of speed ; 
while when it coincide! with a wave hollow the loss of speed, or 
increase of resistance, was considerable. 

The Elevated Railway of New York > by Capt Douglas Galton. 
— The first portion of this railroad was completed for steam - 
traction at the beginning of 1872, and was originally constructed 
for a rope railway, which did not prove successful. This section 
consisted of single “ Phoenix ** columns, nine inches in diameter, 
spaced from 26 to 304 feet apart along the axis of the roadway, 
and carrying two pairs of rolled deck or •' 1 1 ” beams of shallow 
depth, one pair under each rail. This structure was originally 
deficient both in vertical and lateral stiffness. The deflections 
of the girders were too great, and the oscillations of the columns 
too large. In the next alteration the columns consisted of clusters of 
round solid wrought iron bears, four and a quarter inches diameter, 
grouped by two and by four, braced together so as to form a 
single support, and carrying rolled channel bearers, two under 
each rail. The bars were bent so as to branch like a V at the 
top, the columns composed of two bars forming a bracketed 
support under the beams and those composed of fear bar* giving 
longitudinal stability to the structure. Although imperfect and 
needlessly expensive, this style of column might be considered 
the parent of all subsequent improvements, and to have furnished 
a valuable hint for future designs. The line was single with 
sidings to allow trains to pass. Its length, including the sidings, 
was 73 miles, but it was now proposed to double the line 
throughout and extend it. The atmospheric brake, which was 
in use upon all trains on the line, placed them entirely under the 
control of the engineman, and was so effective that a train 
moving at a maximum speed could be brought to a full stop in a 
distance barely exceeding its length. The cost of this elevated 
railway for a double line was estimated at about 55,600/. It 
was simple in construction, and did not much interfere with 
street traffic in erection ; it was very economical as compared 
with underground railways •, it was pleasant to travel on $ ami it 
was comparatively free from risks of accident from collision ; it 
was easy of access \ the form of locomotive adopted was free 
from objection, as it wa* comparatively noiseless and did not 
appear to frighten homes when passing above them, and on the 
whole wa* more free from objection than any other form of road 
for rapid transit in town*. 

Mr. G. Stephenson followed with a similar paper On a New 
Safety Suspension Tramway or tight Railway, 

7 ke Importance of giving a Distinctive Character to the Needles 
Lights by Sir Wm. Thomson, F.R.S, — He urged the necessity 
of giving a distinctive character to different clsuses of lighthouses, 
referring more particularly to the Needle* light He contended 
that the period of no revolving fight ought to be more than haw 
a minute* and stated that the three minute* revolving fights m 
the Irish coast had been done away with, arid porioqa « a 
minute and half a minute 'substituted. To every .rood fight a 
distinctive character should be given. ' <#£ fig* 1 ** 

houses had fixed fights, wh& 


continuously visible, but Ibit 
intensity of the revolving If ' 
ke suggested ; %gts 
houses was similar to tha 1 
tested of short ami fehg I 
and long eclipses. 


a the great 
tract# which ■ 
...... t m simftat fight- 

qv,c*pt. 
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' Sir Wm. Thomson read a paper On an Improved Method of 
Recording the Depth in Hying Soundings, by substituting 
A# Chromate of Silver laid enJby Albumen instead 0/ Green Vitriol 
Solution. 

: iX On the Sddystone Lighthouse, by J. N. Douglas,— He stated 
; ^ that the rock upon which this lighthouse was built had 
been so undermined by the »ea that it had been determined to 
£ build another of larger dimensions at a distance of 120 feet from 
the, present structure. He expressed a hope, however, that if 
([ S men ton’s wonderful handiwork were taken down, it would be 
$,f considered Worthy of anr ther site on English soil, 
f ■ On Recent Experiments in Telephones, by Prof, Graham Bell, 
i<%, of Boston,— He stated at the outset that after the lecture 
delivered by Mr. Preece it would be scarcely necessary for him 
$ to put before them a description of the ccnstruction and the 
;-v v operation of the telephone in its present form, but he thought it 
;:;v would be interesting if he took up the subject in another light, 
/ and showed them the evolution of the telephone, and described 
v to them the process by which the instrument had been brought 
up to its present state. Having alluded to the fact that it was 
now some years since his attention was first directed to the 
X form of the vibrations of the air during the production of speech, 
and having pointed out that he was not aware how the idea ol 
using electricity as a means of conveying these vibrations from 
one place tp another suggested itself to him, Mr. Bell gave an 
interesting account of the time and labour which he, assisted by 
Dr. Clarence, J. Blake, Prof, Pearce, and other friends on the 
other side of tne Atlantic, had devoted in endeavouring to dis- 
■, cover some means by which the sound of the human voice could 
be successfully conveyed to whatever place was desired. He 
gradually traced the progressof these researches and enumerated 
the different forms of instruments which had been invented for 


THE FRENCH ASSOC/A TION A T HA VRE 

THIE French Association commenced its Session this year at 
A Havre on August *3. M. Broca, the well-known an thro* 
pologist, is president this year, and after a few remarks on the 
rapid and steady progress of the Association, he announced is 
the subject of his presidential address, u The Fossil Human 
Races of Western Europe*" 

M\ Broca spoke of the antiquity of historical nations, showing 
that it has been very much exaggerated, mainly by the nations 
themselves, and that even in the case of Egypt the historical 
epoch cannot be pushed back beyond 6,000 or 7,000 years* M. 
Broca then showed that up to a very late period man’s advent on 
the earth was universally accepted as very recent, long posterior 
to the last geological phenomena which have modified the con* 
ditions of ire and produced changes in climate, and with these 
in the flora and fauna. The president then gave a brief sketch 
of the change of opinion which has taken place during the past 
thirty or forty years, on the question of the antiquity of man ; 
pointed out with what incredulity the accounts of the first find# 
of human remains under conditions showing their antiquity were 
received, and that it was only after long years of labour, 1840 to 
1858, that Boucher de Perthes at last managed to obtain 
! serious hearing for the argument in favour of the genuineness of 
his discoveries and of the antiquity of man. The English palae* 
ontologist, Falconer, went to Abbeville, in 1858, in order tc 
examine at once the beds explored by Perthes, and the rich 
collection of cut-flints and bones which had been exhumed. 
M. Broca refers also to the early work in the same direction 
of Prestwick, Evans, Flower, and Lyell, stimulated by 
whose example, French men of science at last came for- 
ward in earnest to examine for themselves. The French 


the purpose of accomplishing the object desired, several of which 
instruments he exhibited, at the same time explaining that expe- 
riments were still being made in Boston with a view to further 
improvements in, and in the further development of, the telephone. 
i He confessed that he did not yet know which was the best form 
v of instrument that could be used, reminded his audience that he 
did not brings the invention before them as a perfected one, that 
it was still in embryo, but expressed a hope that at the next 
meeting of the British Association he might have the opportunity 
of producing before them still more perfect forms of the instru- 
ment. Prof. Btll then announced that he had brought with 
1 him his telephonic organ, and that he should presently attempt 
• to produce a little "bad" music /or the benefit of the Asso- 
ciation* This orjjan, he explained, resembled a harmonium or 
\ parlour organ. 1 he reeds were all connected with a battery, and 
in front of each reed there was a Utile rcrew w ith a platinum 
point* When the instrument was blown the reeds vibrated 
against the screws, which were all connected with a telegraph 
wire, which had been brought into that room, and contact being 
made, the music was thus conveyed. lie also explained that the 
organ was in the Guildhall, and that telegraphic communication 
had been made between that building and the Post-office, and 

■ between the latter place and the room in which they were then 
assembled. Experiments with the instrument were then pro- 
ceeded with, the telegraph wire being attached by Mr. Preece to 
a telephone with a powerful battery and with a somewhat capa- 
cious "mouth.” Harris, Mr. Preece’s assistant, who was 
stationed at the Post-office, was then communicated with by that 
^gentleman, and told to request the organist to " strike up," and 
almost immediately the audience were astounded by hearing with 
perfect distinctness the well-known air, " God save the Queen." 
The organist was then ordered, through Harris, to play “ some- 
thing with chords/’ and again the sounds of music were clearly 
heard, although this time the tune could not be recognised. 
Another instrument without a battery, was then connected with 
the wire, but as Mr* Bell had prophesied, the sounds of music 
conveyed to the audience by means of this instrument were very 

> feint being audible Only to those at the top of the room. The 
first instrument was now again used, Harris being requested by 
the professor to sing as loudly as possible. In a second or 

■ two the favourite song “ Auld Lang Syne " was heard with 
remarkable dearness, although many of the notes were somewhat 
** shaky/' Harris next read a newspaper paragraph, and 

f wriKmgktilie sotmd of his voice was distinctly heard, no one was 
wk to mwiwtaln the subject of what he was reading. Prof. Bell 
explained the reason of this, and informed the audience that the 
louder the voice wasat the transmitting end the more indistinctly 
It wm heart other end. 


Anthropological Society took the matter up, and the prudent 
and straightforward Isidore Geoffrey St. Hilaire at last declared 
that the last objections to the antiquity of man had vanished. 
Fossil man had proved his right to be received on the platform 
of positive science. The year 1859, which saw the doctrine ol 
the antiquity of man make its way into science with irresistibfe 
force, was the beginning of one of the most fruitful of eras. 
New and boundless horizons were opened to the view of men of 
science ; over all Europe geologists, archaeologists, anthropolo- 
gists, set themselves to work with astonishing activity. Only 
eighteen years have passed since then, and never, perhaps, in 
j any past time, have we seen so rich a harvest. 

Boucher de Perthes raised only a comer of the veil which 
! conceals early humanity. He proved that man lived during all 
I the quaternary epoch, that he was the contemporary of the 
| reindeer and other animals which have since migrated, of tne 
mammoth, and other extinct animals. But was this all ? and Is 
humanity not older still ? This latter question, still more graVfe 
than the former, was soon asked ; more grave, for the duration 
of each of the three periods of the tertiary epoch was incom- 
parably longer than the quaternary epoch. But M. Broca dta 
not intend to discuss the researches concerning tertiary man jlhfc 
liscoveries made by M. Desnoyers at St Prcst, near Chartres* 
and by Prof. Capellini in several tertiary beds of Tuscany, tend 
to establish the existence of man during the pliocene period ; 
those of the Abbe Bourgeois in the commune of Thenay (Loir- 
et-Cher) carryback even to the ratocene, i>., to die middle- 
tertiary, the existence of an intelligent being who knew haw 
to cut flint, and who could be nothing else than man. But these 
facts, although collected by thoroughly competent observers, and 
although accepted alter keen discussion by many eminent savants, 
are not yet sufficiently numerous nor incontestable to constitute 
a definitive proof. Tertiary man is not yet on the platform of 
science ; he holds the place occupied by quaternary man twenty 
years ago. AVili it be given to another Boucher de Perthes to 
demonstrate with irresistible evidence the existence of tertiary 
man? That Is the secret of the future. 

After referring to the vast amount of evidence for quaternary 
man obtained both in die Old and New World, M, Broca said 
that he is better known now than many peoples mentioned m 
history* We know enough to establish with certainty the 
plicity and the great diversity of quaternary races, and although 
the regions hitherto explored include only Western and a part 
of Central Europe, we can now, on this little comer of the glob% 
recognise and distinguish at feast three fossil human rae#* con- 
nected with two essentially different types. The two type# *** 
the dolichocephalic and tne braeh yeephalie—the long-head# nud 
the short or round-heads. Between these are the mesatocephahe. 
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By dividing the ewe diameter of the head by the other we obtain 
what is known as the cephalic index. The dolichocephalic arc 
those whose cephalic index is less than { or 777 to too ; the 
brachycephalic are those whose index is greater than the fraction 
$ or So to too ; the index of the mesatocephaltc is between the 
two, put the Variations of the cephalic index ate so extended 
that it appears useful to distinguish two degrees in the dolicho- 
cephalic type ; the dolichocephalic properly so called are those 
whose index descends below 75 to 100, the index of the sub- 
dolichocephalic being above that limit. So among the brachy* 
cephalic, we distinguish these properly so called from the sub* 
brachycephalic, according as the index is above or below the 
fraction $ or S3 *3 to 100, In consequence of many mixtures of 
races which have been produced before or during the historic 
period, these diverse cranial forms exist to-day with a varying 
degree of frequency among all the populations of Europe, We 
may conclude with certainty that the peoples of Europe are the 
issue of several races characterised by very different cranial forms. 

After referring to the simple theory of Retains* M. Broca said 
that the diversity of the races of Europe does not date from the 
almost recent era of the Asiatic invasions ; it does not date from 
that long period of polished stone which preceded the introduc- 
tion of metals, and which succeeded the age of the reindeer ; it 
goe* back to quaternary times. More, the dolichocephalic type, 
far from being the latest comer among us, is the moit ancient of 
all ; the migrations and the mixture of races, far from develop- 
ing it, have only attenuated it ; and these brachycephalics* who 
were formerly considered an autochthonous race, conquered and 
dispossessed oy stronger and more civilised races, have been, on 
the contrary, foreign invade* s, whose slow and progressive immi- 
gration modified in a manner as profound as durable the 
ethnology of Western Europe. They only appeared in the later 
times of the quaternary epoch. Before them two other races of 
dolichocephalic type had successively occupied the ground. M. 
Broca then proceeded to describe the chief distinctive charac- 
teristics of these three races, discovered by science after so many 
ages of oblivion. Names have been given to these three races 
after the places where their remains have been found, viz,, 
Canstadt, Cromagnon, and Fur foot. 

The race of Canstadt is the oldest. Its remains were ex- 
humed so long ago as 1700 by Puke Eberhard, of Wiirtemberg, 
At Canstadt } near Stuttgard. These remains were found in the 
Wiirtemberg collections only in 1835 by Fred. Joeger, who 
recognised their importance. But the Canstadt cranium has not 
been universally accepted as genuine. Six or seven other 
incomplete crania, some fragments of jaws and long bones, are 
all that have hitherto been found of the Canstadt race. To 
these belong the Neandertlial skull and the lower jaw, found 
by M. Dupont in 1865 in the Nauiette Cavern, in the valley of 
the Lesse, Belgium. The jaw has some very peculiar charac- j 
teristte®, and the Neanderthal skull recalls the form of that of the 
anthropoid apes. The Canstadt race seems to have been robust, 
of short stature, probably not exceeding from r *68 m. to 1 70 m. 
The crania, though incomplete, show that the Canstadt race 
was ** dalichoplatyccphalic, M i>, long-headed, but with the top 
of the head much flattened. The marked dolichocephaly of the 
Canstadt race is to be found now only among the Australian 
and the Esquimaux, The platycephaly was due greatly to the 
obliquity ot the forehead, which rapidly retreated. Although 
the occipital region was also prominent, yet the cranial capacity 
was small, and appears to have been smaller than that of the 
Hottentots and Australians. Other characteristics of inferiority 
were the prominence of the incisors, the great size of the jaws, 
the total absence of chin, and the total absence of the alveolar 
arch, ft the skull found in the Forbes Quarry at Gibraltar be 
of the C a ns tadt type, as M. Broca is inclined to think, it shows 
still more marked characteristics of inferiority. The Canstadt 
race, he concludes, was certainly very savage, more savage than 
any existb^ race ; its instruments were of the rudest kind, and it 
had to earn on a painful struggle for existence with the powerful 
mammals that then disputed the ground with them. Nevertheless 
its geographical extension was very great ; it is found at Rrux, in 
Bohemia ; at Canstadt, in Wiirtemberg ; at Neanderthal, in 
the Rhne provinces ; Nauiette* in Belgium ; Eguisheifo, in 
Alsace* at Paris, Arcy-sur-Cure, in Vonne, Mount Denise, in 
Haute-Loire, Olmo near Are&o, Tuscany, and probably at 
Gibraltar, In Central and Western Europe then it maintained 
its place from the beginning to the middle of the quaternary 
epm, when appealed another stronger and mote perfect race 
which took the place of the former only probably after having 
nearly exterminated B. . - 


This second fossil race was that of Cromaguon. It takes its 
name from a cave discovered in 1868, hear the village of Eyzies, 
in the valley of the Vds&re, Dordogne, This race, now repre- 
ssed by a score of crania, some almost complete skeleton* and 
a large number of hoses, is comparatively wdi known* Though 
dolichocephalic like the Canstadt race, it otherwise differs com- 
pletely from it. Its mean height was 1 78 ra., and one skeleton 
measures 1*85, Its crania was equal if not superior to that of 
modern Parisians 5 forehead straight and high ; vertical diameter 
well developed, and the cranial arch elevated ; chin pronounced, 
aud lower incisors vertical. The type as a whole approaches 
the Caucasian, though the upper incisors project somewhat, and 
the cheek-bones are high. The Cromagnon race hi also charac- 
terised by its peculiar bones, its elastic-uke femur, its pl&tycnemic 
tibia, its channelled fibula, its arched cubitus; these characteristics, 
found now only in scattered individuals and much subdued, are 
normal to the Cromagnon race, and distinguish it front all 
modem races. With regard to the great capacity of the Cro- 
magnon skull it should be remembered that among them the 
weak in intellect as in body would not survive as they do with 
m ; still it shows a highly intellectual race, as is evidenced 
besides by the highly finished remains of their work which have 
been found. This race did not extend so far east as that of 
Canstadt. It has been found in Italy and probably in Britain ; 
but it occupied especially France and Belgium. Its chronology 
coincides almost with the second half of the quaternary epoch, 
the age of the reindeer being that of its greatest prosperity. Its 
decline came with the departure of that animal. Still the race 
survived in some parts, and raised with new races* and they 
have left behind them a. lasting anthropological characteristic; 
even now their peculiarities occasionally appear in obedience to 
the law of atavism. 

The Crotnignon race takes in down to the neolithic period ; 
the Furfooz race leads us back to the reindeer. The latter race 
was discovered in 1866 and 1867, by M, Dupont, in several 
caverns on the right bank of the Lssse, near the village of Furfooz, 
Belgium. Crania, bones, and cave-dwellings have furnished 
materials for its study. The height of the Furfooz race was only 
I* 53m. to 1 ‘62m., and descends even to the level of the Lapps. 
The bones are exactly similar to our own. Its only peculiarity 
was the elbow-perforation of the humeral, which, however, can- 
not be regarded as any mark of inferiority. With this race 
• appears for the first time a rounded cranial type, which is not 
yet true brachycephaly, but which announces the arrival of the 
j brachycephalics. The cranium as a whole is small, especially in 
its anterior parts ; the forehead is narrow, low, ami retreating, 

I the vault little elevated, thus placing the race below that of 
Cromagnon, and nearer that of Canstadt. The face is smaller 
than the Cromagnon one, cheek-bones less prominent, the orbits 
narrower and higher, the nasal opening less extended compared 
to its breadth, the lower jaws smaller and thinner. The Furfooz 
rac 5 arrived in Belgium only at the end of the reindeer age. 
They lived in caverns and by the chase, but were inferior to the 
Cromagnons, their art and their weapons and implements being 
of a much ruder type. But they manufactured pottery, which 
is not found among the remains of the Cromagnon race, 
and which would indicate a date a little before the epoch of 
p dished stone. This race was mesatocephalic or subaolicho- 
cephalic, and while they lived in Belgium, the true brachy* 
cephalic* with indices 01 eighty-three* eighty-five, and beyond, 
entered France by the eastern frontier. Their remain* have 
been found at Solutre, in the M a connate, The discovery made 
in the loess at Nagy-Safi, near Gran, in Hungary, proves that 
the true brachycephalic* lived on the Danube at the height of 
the quaternary epoch. Their immigration, however, belongs to 
subsequent geological periods belonging to the present geological 
epoch, and therefore not entering into M. BrocaV subject ; they 
may possibly have been modifications of the Furfoor race, by 
crossing and otherwise. _ 

It is the problem of anthropologists to unravel these difienent 
elements as they appear in modem European races; nim alto- 
getherwe have no reason to be ashamed ot our remote ancestors. 

The Mayor of Havre followed M. Broca vrith a few warm 
words of welcome, when M. Deherain* the f* l ^L $ec S7 <l !y # 
gave a sketch of the work of the Assootetioe in M, G, 

Masson, the treasurer, made a statement as to the funds of the 
Association. For the past year iteiacoroe hasbeen 48,^64 francs, 
and its expenditure francs* of wMdi 6,361 francs were 

given as grants for research. The cental of the Association at 
the end of 1876 was iio,307 <iranes» j 

The bad weather, our correspondent writes, has toldupon the 
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•ucc ess Of the various excursions organised. The uncertainty of 
piMfoidlafo, moreover, hat sensed the French papers to give 
the most meagre report* of fbo proceedings ; indeed only the 
title* of a number of comaamicatiotts are given without any 


attempt at a report. 

On Friday M/Fiemy wai elected president for 1878 by a full 
house, and almost unanimously. Tim place of the next meeting 
will be Faria in all probability. Consequently an opportunity 
will be afforded to influential members of the French Institute 
to give n new Impulse to the organisation of the French Associa- 
te om, aad to remodel it more fully according to the pattern of its 
English sister. 


number of members of the British Association arrived at 


Havre at the beginning of the session, including Dr. Huggins, 
Frof. Sylvester, Messrs. Glaisher, sen. and juu. It has been 
regretted that no formal delegation from France was sent to 
Plymouth, as contemplated, and that no direct request was sent 
to Mr. Bell to bring over his wonderful telephone. 

A committee was appointed: at Clermont-Ferrand to report on 
the position of French meteorology. A report was drawn up 
pointing out the necessity of memorialising the French Govern- 
ment to establish a special meteorological institute. The report 
Was not adopted by the Meteorological Section, and a new 
report will be drawn up, and was to be proposed on Monday. 
But the discussion will offer little interest, owing to the absence 
of the leading French meteorologists. 

The mathematical and astronomical section has been well 


attended under the presidency of Professors Catalon (Liege Uni- 
versity) and Sylvester, the former being acting president and the 
second honorary. 

The Geological Society of Normandy has organised an exhi- 
bition of local geology in the old Palais de Justice, which may 
be considered as a model of care, order, and completeness. A 
number of large oil pictures have been executed to show the 
different stages of the evolution of life before the appearance of 
man on earth, from the age of coal-measures. 

M. Gabriel de Mortillet, general secretary to the section of 
anthropology of the International Exhibition, has delivered a 
lecture on the organisation of that section. The Trocadero 
Palace will be devoted entirely to “ Histoire de V Homme,” 
t One of the aisles will be devoted to the ethnography of living 
savage nations, and will be considered os affording a frir repre- 
sentation of primordial ages. The other aisle will be entirely 
devoted to the history of the arts, which are supposed to represent 
civilisation in its highest state of development. The central part 
of the building is devoted to anthropological science, via., 
European anthropology, prehistoric anthropology, demography, 
comparative linguistic, Sc c. Exhibitors of all nations will be 
; admitted, and all the expenses of the exhibition will be supported 
\i by the French administration. The space allotted to foreigners 
for this exceptional exhibition will not be reckoned as part of the 
5 total space granted to their own nation in the Champ de Mars. 
% M. Gabriel de Mortillet, Chateau de Saint Germain, Seine-et- 
| Oise, will answer any letters addressed to him, and give practical 
• directions to intending exhibitors. 

I The scheme, of which we gave details some time since, has 
/been conceived by M. K rant 2 himself, who was desirous to see 
the science of man utilised as an introduction to the exhibition of 
:'thc works of man. 


li ENGLISH NAMES OF WILD FLOWERS AND 
| PLANTS 1 

1$ p IGHX years ago I was piloting a famous botanist from the 
• east of England among the fields and lanes round Taunton, 
' when he asked me the name of a plant which he did not at the 
moment recognise. I answered that it was the gipsy- wort, and 
received a prompt rebake, “ This Is the third tune,” he said, 
•- “ that I Have inquired the name of a flower, and you have 
answered me in English. The Latin names are universal, the 
% English at best are local It is to be wished that all English 
names cf plants could be forgotten, and their scientific names 
) become popularised instead.” Unquestionably a ‘foolish utter- 
anew & was of great service to myself, for It set me to consider 
the real value of these names which my pedantic guest despised, 

; and fern that time to this I have never encountered the popular 
name of any English wild flower without questioning it closely 
l as to its etymological history and meaning, and noting the 

l bef0W SomwMtihlrc Archwokw^al 


passage* in ©ttr litemhsm whem It Would be a meat 

S leisure to me to behevethat the knowledge gained by these 
iquiries, put together to the best of my power, could interest 
you to-night as mneb as it has interested myself. 

It is no new thing to infer from the terms in use at the beginning 
of a nation’s history the arts ami customs of the nation using them. 
Thus the foot that in all or nearly all the Aryan languages the 
words for the Supreme Being, for the king, for brother ana sister, 
for ploughing, grinding, building, closely resemble one another, 
is admitted to show that our common forefathers in times when 
they were stfll one people* and had not yet scattered into India, 
Persia, Europe, had the beginnings of religion and government, 
possessed the family life* knew the simple arts which are 
most needed for the comfort of home life. Let us see what light 
will be thrown upon the habits of our Teutonic forefathers if we 
apply their method of investigation to the popular names of 
plants. ’ ,v ' 1 

The following words are common Co all the Teutonic lan- 
guages *, must nave been known, that is, to the race from 
which we ourselves, with the Germans, Danes, Swedes, and 
Norwegians, are descended, on their first settlement in Europe, 
and before they broke up into sub-divided nations. The first 
I will take is birch % the rind of which must, we find, have 
been used for boat-building and for roofing houses; for boat- 
building, since the word bark, from the same root as birch, 

I stands for ship in English, Dutch, Icelandic, Danish ; for roofing 
j houses, since the Old English bcorgan and the German her gen, 
f»lso from the same root, mean to cover, protect, or shelter. 
From this simple word, then, we gather that our ancestors pos- 
sessed the arts of building boats and of roofing or thatching 
houses. Houses could not be built without timber ; and we 
find the word tret in almost every Aryan language standing for 
three things— fora tree, for timber, and for an oak, extending the 
use of oak wood for building purposes back to the first formation 
in Asia of our mother language, and presenting ns with the 
additional facts that cmr European ancestors built of oak timber 
the houses which they roofed with birch. In hazel a fresh fact 
lies buried. It is in all Germanic dialects the instrumental form 
of lues, command or behest, a hazel stick having been used, as 
Jacob Grimm informs us, in the earliest times as a sceptre or 
baton to keep order among slaves and cattle. Without dwelling 
on the fact that the old word fuelsiati, to foretell, indicates the 
use of the hazel rod for purposes of divination, we have the addi- 
tional probability revealed in a single word that our remote 
ancestors possessed slaves and cattle. In hawthorn, common to 
Swedish, German, and English, we have testimony to the use of 
a haw, heeg, hedge, or fence, “honouring the holy bounds of 
property,” and consequently to the division and appropriation 
of land, in the earliest Teutonic time. My next word makes 
some demand upon your etymological credulity. Without tracing 
particulars, I will ask you to beSeve that the Sanskrit KM, to 
dwell, passes through various forms in one direction to the 
English home, in another to the word heath ; now meaning the 

E lant which grows wild on open land, standing originally for the 
md itself. “My foot,” says Rob Roy, “is on ray native 
heath ; ” and the same idea was enshrined in the same word to 
the first Teuton settlers. In the forest he fought his enemies, 
hunted his prey, hewed timber for his fences, and peeled bark 
for his roofs ; his home was in the open land, dr heath, from 
which, again, when ages had passed away and Christianity pos- 
sessed the towns, he still worshipped his fathers gods upon his 
father’s heath, and gained, as Trench thinks* his ancient name 
of heathen. A sixth word lifts him higher than all the rest. 
The word beech, in Gothic, Old-High-German, modern German, 
Norse, Danish, Dutch, English, is identical with booh, the 
Runic tablets of our ancestors having been carved upon 
this wood. In sloe, the wild plum* we have the root of 
stay, its tough wood having been toed for bludgeons ; 
dog'Wood is dagger-wood, from dag, to strike; from whose 
wood was therefore used for spear-shafts, came the Old English 
me, a spear; sedge is allied to sacg, a sharp small iron Sword. 
And let us observe that while all these plants, bearing purely 
Teutonic names, extend for into Northern Asia, trees which stop 
short at a more southern limit— the elxh, chestnut, ho H% syca- 
more, plum; pear, poach, cherry— all have Lade names* showing 
that the Teuton squatters came from a colder cxmxdry ^sn thai 
in which they are supposed to have settled near the Roman 
Provincials on the Lower Rhine. The knowledge that wheat, 
barley, oats, corn, rye, are all Teutonic words completes "Q» 
historical picture given by the first list of names* wbey dtom 
us a race of men coming from * northern to a southemregfon* 
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dwelling ia limber house*, roofed and thatched, hunching boat* 
upon rim )dmy, pmumki rattle and slaves, recogras&gthe 
rights of property and the racredness of home, lighting with 
cudgels, swords, end spears, frmUiar with cereal agriculture, in 
•woe wnjf'not ignorant of letters. All these facts, just hinted at 
here* h«t chalterngtng minute investigation, we owe to a dozen 
common names ot English plants, whose Latin equivalents teach 
«»d commemorate noting of any national interest to ourselves. 

These ttaaies, and a few more, are as old as the English lan- 
. gttge 1 hut from the Conquest to the sixteenth century botanical 
wquby ceased in England, and the rest of our popular names 
Hie little more than three hundred years old. Most of these 
come to us from the Greek and Latin ; but some of them 
me so corrupted as not to be easily recognisable. Any scholar 
Will detect In acacia the Greek word for guiltlessness ; in 
the amaranth, with which Milton’s worshipping archangels 
wreathed their brows, the Greek for unfading ; in the periwinkle 
the penHnca used to bind about the head ; in lettuce, the 
meaning of milky ; in geranium, the descriptive name crands bill . 
In the plane he will see the Platanus of the poets ; in the rose, 
the Rhod<m of Homer and the Rosa of Virgil ; in the sycamore, 
the Wild fig of the Bible, transferred in mediaeval miracle plays 
to the tree which now bears the name ; in the vine, the oinon and 
tdmtm, whose Sanskrit root is still present in oar words twine and 
twist. He will understand that the basil which poor simple 
Isabel planted in the pot which held her murdered lover’s head was 
rile regal plant, used perhaps of old in some royal bath or un- 
guent ; that the angelica, which now flavours our soups, and was 
once a specific against the plague, was given to mankind by angels ; 
that the belladonna was applied as a cosmetic to make ladies beauti- 
ful for ever ; that the cyclamen , which still grows wild in Devon- 
shire, owes its name to its prominent circular tuber. He will not 
so readily discover that the tansy of , our cottage gardens is the 
Greek athanasia, immortality, administered to Ganymede that 
he might become fit for his life in heaven ; that the common 
milfoil yarrow is the hiera, or holy herb, pledged to heal all 
herbs with its fragrant leaves; that nasturtium means nose- 
twister, from its pungent smell ; that our Quantock whortk-berry 
is a corruption of myrtillus, myrtle-berry ; that eglantine is acu- 
tenia, the prickly rose, or sweet-briar ; that the herb Bennett or 
ovens, is tne benedida, blessed herb, kept in houses to prevent 
the entrance of the devil ; that the hip of the dog-rose is a form 
of the Greek and Latin words which people afflicted with sore 
throats know as jujubes ; that liquorice is an Anglicism of the 
Greek Glycyrriza, sweet-root ; that the larch is from the Latin 
lot, a house, in consequence of its use in building ; that laven- 
der, from the Larin lavart , to wash, was in the twelfth century 
Scotch and northern English for washerwoman, because then as 
now its sweet spikes were laid amongst fresh linen ; that the ser- 
vwe-tree is the Latin ctrevtstum, beer, its leaves having been used 
to flavour ale before the virtues of the hop were known ; that the 
little sqainancy-wort was tbe ancient remedy for the disease 
JCynanche or dogchaker, which we know in its modem sound as 
quinsy; that the mushroom is the muscat ins or fly-bane, because 
a particular agaricus, pulverised and mixed with milk, was used in 
Southern Europe as we now use the poison called “ Keating’s 
Insect Powder. Least of all will our scholar be quick to admit 
that the narcissus owes nothing to the love-sick youth over 
whom Ovid sung and Bacon moralised, but is connected with the 
Greek narkodes, sluggish, a derivative from narke, the torpedo, 
itself sprung from the Sanskrit nark , hdl; cited by Sophocles 
(CE<L, Col., €82), ag crowning the goddesses of Hades ; gathered 
by Proserpine before her wedding tour into the same dark 
region, because it* heavy odour (for by it the ancients meant the 
hyacinth) blunts the nerves and makes men sleepy and torpid. 1 
can find comparatively few names which we have borrowed from 
rim French. Dandelion is, of course, the lion’s tooth ; why, 
botanists are not agreed. Mignonette is applied by us toa very 
different plant from that which bears Urn name in France. 
Ifoodrttfl, known to travellers in Germany [as flavouring the 
pleasant drink called Makrauk, takes its last syllable from roue, 
a wheel, it* verticillatc leaves being set like a wheel or roweli on 
the Stettin pansy kpenuk thought, from its significance in the 
tangURge of flowers* “Them* pantf* 0 says Ophelia, “that’s 
tot JMmghta’’ GUiyimmr h gjreflk, from earyophyllum, a dove, 
a name oe%k*% given to the carnation, but now transferred to 
In widawr* Thtsun is toutesamc, the oil in its leaves 
having made it a remedy for wound*. Most curious of all is 
from abrkot, w&cbtt^tkse l contented!? referred 
to the Latin afriem, sunny, frdsfokdsisi sunny walla 
U M* fret* traceable to tfcelrat the fruit 


„ „ , by the Romans to be an earl? peach. 

Arabs took the Latin name and twisted fr frW *t few** 
Spaniards (ti Moorish name Into albarieogste j • jf 1wr , 1 1T r , T 

reproduced It as edticocco, the French as ubrlcot, a ad we get it 
next in England, curiously enough, as apricock, so spelt % Shale* 
speare * time, and finally ms apneot. 

H*x*y curious bits of myth and history reveal themselves as w« 
excavate down to these old meanings. The pecony, pr healings 
plant, commemorates the Homeric god Paeon, the first physician 
of the gods, who tended the bellowing Am when smarting from 
the Spear of Diomed. The centaury » the plant with which ribs 
centaur Chiron salved the wound inflicted by the poisoned arrow 
of Hercules. The ambrose, or wormwood* Is the immortal food 
which Venus gave to ASneas, and Jupiter to Psyche; the Sanskrit 
amrila which Kehama and Kriiyal quaff in Southey’s splendid 
poem. The anemone, or wind-flower, sprang from the tears 
wept by Venus over the body of Adonis, as the rose mane from 
his Wood — 

alfia pobhv tIktu, ra fit bctKpva thy drefuavar. 


The daphne, syringa , and andromeda tell their own tales : the last, 
which you may find in the peat- bog* round Shapwick station, is 
due to the delicate fancy of Linnaeus, who first discovered and 
named it, blooming lonely on a barren, rocky isle, like the 
daughter of Cephens, chained to her sea- washed cliff. Tb cjuno 
rose, or tall white lily, was blanched by milk which fell from the 
bosom of Juno, the tale being transferred in Roman Catholic 
mythology to the Virgin Mary and the milk-thistle. The yellow 
earline thistle is named after Carl the Great (in Mr. Freeman’s 
county I must not call him Charlemagne), who, praying earnestly 
for the removal of a pestilence whichhad broken out in his army, 
saw in vision an angel pointing out this plant as a heaven-sent 
cure, The herb Robert healed a disease endured by Robert, 
Duke of Normandy, still known in Germany as Ruprecht's- plage. 
The filbert, though this is disputed, commemorates the horticul- 
tural skill of one king Philibert. The treacle mustard, a showy 
crucifer resembling wallflower, was an ingredient in the famous 
Venice treacle, compounded, as you will remember, by Way l and 
Smith to treat the poison sickness of the Duke of Sussex. The 
word treacle is corrupted from the Greek theriacum, connected 
with wild beasts, whose blood formed part of the antidote. It 
was at first made up by the physician to Mithridatea, King of 
Pontus ; and is still in many parts of England known as mithri- 
date mustard. The flower-de-luce, or fleur-de-lys, is tbe flower 
of King Louis, having been assumed as a royal device by Louis 
VII. or France, though legend figures it on a shield brought 
down from heaven to Clovis, when fighting against the Saracen*. 
It is probably a white iris. 

Not a few strange superstitions and beliefs are embalmed 
in well-known name*. The celandine, from chetidon, tbe swal- 
low, exudes a yellow juice, which, applied by the old birda 
to tbe eyes of young swallows, who are burn blind, or have 
lost their sight, at once restores it. The hawk-weed has tbe 
same virtue m the case of hawks. The fumitory, fnmeterre, 
was produced without seed by smoke or vapour rising from the 
ground. The devil' s-bit is a common scabious, with a premorse 
or shortened root, which was used so successfully for all manner 
of diseases, that the devil spitefully bit it off, and for ever 
checked its growth. The cycbright, or euphrasy, was given to 
cure ophthalmia. 

“ Mkhatl from Adam's eyes the film removed, 

, , , Then purged with euphrasy and rue 
The visual nerve, for he had much to see,** 


The Judasdm, with its thorns and pink blossoms, was the tree 
on which Judas hanged himself. The mandrake gathered round 
itself a host of wild credulities. It was the atropa mandragora, 
a plant nearly allied to the deadly nightshade, but with a wife 
forked tuber resembling the human tom. Hence it was held to 
remove sterility, a belief shared by Rachel in the Book m 
Genesis, and was sold for high prices k rise wddk . e*sa Wgt 
this idea In fret* rise demanding greater than the 
the dealer used to cut the large ibofr of rise wjtwe **“ 
the figure of a man, and insert grain* of Wheat eg 
head and free, which soon sprouted and IWft' 1- 
sembfrnce of hair and beaid. 

Italy as much as ~ ‘ 


fetched In 

ly#a»Sfr 
_ that the 
itfbekgnumd 
brace it formed 

broths of wftcfrfiS; 

'§» root, when torn (torn the e«l>. 
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emitted a shriek which brought death to those who heard it, all 
miumer of tenflble devices wese invented to obtain it. The reader* 
of Thalaba will remember the fine scene in which the witch 
Kbawla procures the plant to form part of the waxen figure of the 
Destroyer* X have seen the plant growing in the Cambridge 
Botanical Gardens ; It is not uncommon in Crete and Southern 
Italy ; its fruit is narcotic, and its name is probably derived from 
mandra , an inclosed, over-grown place, such as forms its usual 
home . 

The medical beliefs revealed by many names are not less 
curious than their legendary associations. It was the opinion of 
the did herbalists or simpler® that God had not only provided 
special plants as a cure for event disease, but had made their 
curative power evident by stamping them with some resemblance 
to the malady they were meant to heal ; and this faith, known 
to students of our older botany as the Doctrine of Signatures/’ 
lurks or reveals itself in many an English name. The lung-wort, 
spotted with tubercular scars, was a heal for consumption ; the 
Hvcr-wort, liver-shaped in its green fructification, was a specific 
for bilious maladies ; the scaly pappus of the scabious for cuta- 
neous eruptions ; the throat-like corolla of the throat-wort, or 
Canterbury bell, caused it to be administered for bronchitis ; 
the saxifrage, cleaving the hard stones with its penetrating fibres, 
was efficient against calculus; the scorpion-grass , now known 
as the forget-me-not, whose flower-spike dimly resembles a 
scorpion’s tail, was an antidote to the sting of that or of other 
venomous creatures ; the moon-dauy averted lunacy ; the birth - 
warty kidney-vetch, nipple-wort, spleen-wort ', were all appropriated, 
as their names suggest, according to resemblances, f real or 
fancied. The pretty toad -flax of our walls and hedges owes its 
name to a strange mistake. Believed to be the cure for a com- 
plaint called buboes, it received the Latin name bubonium . A 
confusion between bubo and bufo % which is Latin for a load, 
gave birth to its present name ; and stories were not long 
wanting that sick or wounded toads had been seen to eat of it 
and to recover health. 

Similar distortions occur in non-medical names ; and it is 
most curious to notice how soon a story springs up or a 
belief asserts itself in confirmation of the mistaken identity. 
The common Jumilory, which we have already noticed, re- 
ceived its name of fume-terre, earth smoke, from its causing the 
eyes to smart and water when applied to them, as smoke does. 
The meaning was lost as time went on, and was supplied by the 
belief that it was produced without seed by smoke or vapour 
rising from the earth. Buttercup was said to give colour and 
flavour to butter, as being eaten by cows, when in blossom, the 
facts being that it is a corruption of bouton-cop, button-head, 
and that cows eat the grass all round it, but always, if possible, 
avoid it. Meadow-srvect is a corruption of mead-wort , honey-wine 
plant, a beverage being still extracted from it by cottagers. 
Bullrush is pool-rush, as growing in pools, not in mud ; snap- 
dragon is snout-dragon , from its shape ; marigold is marsh-gold ; 
sweet-william is outlet, a little eye ; pink is the low German 
pinkstm, Pentecost, from its flowering at Whitsuntide, the name 
being transferred first to the colour of the flower, then to a 
method of working flowers on muslin, called pinking ; and so to 
the sword-stab in a duel, piercing or pinking an adversary as the 
needle pierced the cambric. Nightshade is night- ccada, soother, 
or anodyne ; samphire is St, Pierre, from its love of rocks ; 
sanicte is St. Nicholas, the restorer of the three murdered 
children, from its healing powers ; poplar comes from the Indian 
tepul, whose leaves when varnished and painted closely resemble 
those of the large Spanish poplar; primrose was anciently the daisy, 
and is called by Chaucer primerole, from the old French prime- 
verote, the first spring flower ; primer ole was changed to prim - 
roUes , that to primrose, the first rose of spring ; and it was not till 
the sixteenth century that it attached itself to the familiar flower 
which now bears its name. Cowslip is more strange still. It 
was originally hose-flap, and belonged to the mullein, whose 
great flannelly leaf might well be likened to tlie flap or skirt of a 
woollen under-garment. Later on it was transferred to the wild 
primula of our meadows, and the mistake was stereotyped by 
the unlucky botanist, who in ignorance of its origin gave the 
name of oxlip to its pretty congener, the Primula elation 
The Jerusalem artichoke is a sun-flower, not an artichoke j 
but the tubers resemble the artichoke in flavour. From its 
mcat girasole, turn to the sun, came Jerusalem ; and by 
fl^her quibble the soup made of it is called Palestine soup, 
The forget-me-not whs originally the germander speedwell, whose 
Hossoms, falling off and flying'away as soon as it is plucked, gave 
emblematic force to the name, ft was known in the days of 


chivalry as the “flower of sonvenance,” and was embroidered 
into the collars of the knights, a fact, still recalled by its German 
name Ehrenprett, prise of honour. About 200 years ago we 
find the name given to the ground-pine, Ajuga chamapifys t whose 
nauseous taste once realised can never be forgotten. Finally it 
was seised upon by the river-side MyosotU, and forthwith sprung 
up a charming legend, created, obviously to suit its latest identi- 
fication, how that while two lovers loitered by a lake, the maiden 
saw and longed for rite bright blue flowers, the knight plunged 
in to get them, but, unable to regain the shore, had yet agility 
enough to fling them into Ins lady’s lap, and then with a last 
devoted look and the words “forget me not,” sank below the 
waves for ever. 

Many names of plants contain the geography of their origin. 
The Canterbury bell is obvious, so is the Guelder rose . The 
Alexanders , a rare plant round Taunton, but growing in 
great quantities at Blue Anchor, comes from Alexandria; the 
candy-tuft , from Candia ; the elecampane, from Campania ; the 
medick , from Media ; the carraway , from Cana ; the walnut or 
Welsh nut from the north of Italy, called Walsh by the Ger- 
mans. Peach is Persicus ; shalol, Ascalonicus ; spinach. His - 
panicus ; the damson , rightly spelt as Damascene, tells its own 
tale, which is less clear in the case of the Damis or Damascene 
violet, a corruption extended and perpetuated, as often happens, 
by its Latin equivalent, matronalts . 

All first attempts at classification, etymological or other, 
leave a large margin of miscellaneous items refusing to be 
ticketed or systematised ; and there remain a few names falling 
under none of the categories which I have cited, yet too in- 
teresting to be omitted. Such is apple, retaining its form in 
the Teutonic, Celtic, Sclavonic, and Irtish languages, and 
springing apparently from the Sanscrit ap, water, which reap- 
pears inverted in the Latin pa of Padus , pa of Poto and Pomum, 
meaning therefore the water fruit or juice fruit Such again is 
daffodil , the daffadowndilly of Spenser and other poets. It is a 
combination of sapharoun , or saffron lily, with a phodelus, the 
old English off odtUy. With the taste for alliteration often shown 
in popular names the sapharoun lily blending with the aifodilly 
became by a mutual compromise daffadowndilly, whence daffo- 
dilly and daffodil. Foxglove is the fox's glew, or tintinnabulum, 
a ring of bells hung on an arched support. Bcdstraw was a 
plant much used for couches before mattresses were invented, 
and a species which when dry yields a pleasant scent is still 
called lady's bcdstraw. Carnation is coronation, its flowers being 
used as crowns or chaplets, just as campion is champion , gathered 
to crown the champions in a tournament. Cress is possibly from 
cross, its petals being cruciate ; possibly from crescere, to grow, 
in token of its rapid increase. It was used in Chaucer’s time 
under the form of hers to express any insignificant quantity. 

“ Of paramours ne raught he not a hers,’* 

from which comes, perhaps, our vulgar phrase, “ X do not care 
a curse/’ though a yet ruder parallelism has since been manufac- 
tured to confuse its spelling and its etymology. Nettle is from 
ne, to spin, indicating that its coarse fibres were usod for thread 
in early times, an idea borne out by Hans Andersen’s beautiful 
tale of the wild swans, in which you remember that the princess 
was permitted to redeem her brothers from their transformation by 
weaving them shirts of nettles. Shamrock is from an Erse word 
signifying the little trefoil. The story of its theological use by St* 
Patrick is of modern date, and it has been taken by various 
writers to represent the water cress, the wood sorrel, the 
Dutch clover, and the black rnedick. Irishmen are divided in the 
present day between the two last, which are sold on St. Patrick’s 
day both in London and Dublin. The snowdrop is so-called 
from its resemblance to the large eardrops worn by ladies in the 
sixteenth century, and represented often by painters of that 
period. The tobacco was the Indian name for the pipe in 
which the weed was smoked, not of the weed itself; and 
potato belonged at first to a tropical convolvulus, and was 
transferred by mistake to the well-known esculent The goose- 
berry was the cross-berry, from its triple spine, which frequently 
takes the form of a cross. The hdlihock is the cauli-hock, heck 
being an ok) name for the mallow, to whose order it belongs, and 
caul*, meaning cabbage, either from its lofty cabbage-like stalk, 
or, as in cabbage-rose, with reference to its rich double bloom* 
The laburnum closes its petals at night-fall like a tired labourer, 
and the osier is named from the oosy beds which suits its growth. 

I bring my list to an end, not became it is exhausted, but for 
fear my hearers should become so. X have picked only the most 
suggestive and curious of our many floral names, leaving an 
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abundant gathering to misty gleaners. One branch of the sub- 
let I have barely touched, the superstitious practices attaching 
of our wild plants, though not surviving in their names, 
I have left alone the interesting question of Bible plants, of the 
hyssop, the juniper, the mustard-seed, the lilies of the held, the 
burning bush, the shittah, the almug, the gopher, the curiously 
mistranslated cab of dove’s dung, with the light thrown upon 
their identity by the names given to them in the commentaries 
in our older translations. Nor can I do more than hint at the 
rich store of literary alluson to our wild flowers which abounds 
in ail English poets, and the beautiful thoughts suggested to 
many of them by some particular plant I should have liked to 
read you Chaucer’s lines upon the daisy, Herrick’s on the daffo- 
dil, Burns’s on the dog-rose, Shelley’s on the sensitive plant, 
Southey’s on the holly, Wordsworth’s on the lesser celandine, 
Longfellow’s on the compas- plant. I should like to open 

volume after volume of Elizabethan and of later days ; to 
enumerate and discuss the flowers with which Ben Jonson 
bids us “Strew, strew the smiling ground ; 11 the “pretty 
paunoe and chevisaunce, ” of Spenser ; the “ quaint enamelled 
eyes ” that decked the laureate hearse of Lyciuas ; ” the silver 
globes of guelder rose ” which won the heart of Cowper ; the 
“ hawthorn bush beneath the shade ” of Goldsmith’s lovers ; 
the “slight hairbeU” which raised its head, uncrushed by the 
airy tread of Ellen Douglas. I should like to remind you of 
the lessons in natural theology which Paley drew from the 
“ little spiral body ” of the dodder seed ; of the star-shaped 
shadow of the daisy which Archer Butler showed to Words- 
worth, or how Linoseus, when he first saw the wild broom in 
flower, 

“ Knelt before it on the sod, 

For its beauty thanking God." 

Above all I should love to turn with you the page of Shake- 
speare ; to read of the grey discrowned head of Lear wreathed 
with “rank fumiters and furrow weeds;” of Perdita at the 
shearing feast disparaging the streaked gilliflowers as Nature’s 
bastards ; of poor distraught Ophelia distributing her rosemary 
and herb of grace; of Puck telling how love in idleness was 
purpled with love’s wound ; of Titania gently entwining the 
* 4 female ivy and sweet honeysuckle” round the sleek smooth 
ass’s head of Bottom; of Helena and Hermla, “a double 
cherry seeming parted, two lovely berries moulded on one stem.” 
For I should lay on you a spell mightier than I can forge myself ; 
I should invoke allies before whom we all bow as the source of 
our intellectual happiness and growth ; I should remind you 
how the most creative minds have drawn nutriment from these j 
tenants of our hedgerows and hill-sides, and how the knowledge 
of their lore helps u» in its turn to interpret the sweet thoughts 
and apt illustrations of the poets they inspired and delighted : 

the aspirations of my Cambridge botanist were fulfilled ; j 
if the daisy could become the bellis^ the strawberry the fragaria , 
the honeysuckle the caprifolium , the heather the calluna, the 
parting genius of romance and myth and association and folk- 
lore would be sent sighing from the domain of botany ; and the 
richest and most attractive of the natural sciences would become 
the dullest and the most neutral. 

In conclusion, let me disclaim all merit of originality in the 
ideas which have been put before you to-night. I have but 
attempted to bring together, with the interest attaching to 
cumulative illustration, conjectures which have been started and 
discoveries which have been worked out by others. Scattered 
through the old-fashioned tomes of Coles, Lyte, Parkinson ; 
through the pleasant pages of Loudon, Pratt, Johns ; above all 
in that most valuable work on popular botany which we owe to 
our Somersetshire naturalist, Dr. Prior, you will find all or 
nearly all that I have advanced. The flowers were plucked by 
other hands ; mine has been only the pia dextera to sort and 
wreathe them. 


NOTES 

W* greatly regret to reoord the death of Mr. J. P. Gassiot, 
D.C.L., F.R.S., which took place on the 15th test., the opening 
day of the Plymouth meeting of the British Association, at the 
age of upwards of eighty years. Sir Wm. Thomson referred 
to Mr. Gassiot at the concluding meeting of the Physical 
Section in terms of the highest appreciation. His experiments 
with the vacuum tubes, an scoountot wh 2ch will be found in the 


Royal Society’s publications, extended over many years, and he 
varied them in very many ways, in order to throw light on the 
theory of the stratified discharge, Mr. Justice Grove worked a 
great deal with Mr. Gassiot, who continuously for many years 
experimented with a battery of high potential, beginning with a 
battery of 500 water, and ending with 3,500 Leclancht cells. 
He spared no expense or trouble in his own researches, and in 
making known to Englishmen the researches of continental 
physicists by the purchase of similar apparatus to that they had 
employed. At his scientific gatherings one met the eminent 
men of all nations, and in the early days of the British Associa- 
tion they generally assembled after the meetings at Ciapham 
Common. Before his death he distributed the greater part of 
his apparatus; much of it was given to the Cowper Street 
Middle Class School, and his vacuum tubes (in very great 
numbers) to Mr. Spottiswoode. He was a generous patron of 
science, and a helper of scientific men. Tie has munificiently 
endowed the Kew Observatory and the Cowper Street Middle 
Class School, and was the founder of the Royal Society Scien- 
tific Relief Fund. His untiring activity enabled him to take an 
active part in the administration of some of the largest public 
companies, and though in years he lived a very long life, by his 
activity he may be said to have lived twice as long. He wa* the 
intimate friend of Faraday, and most men of eminence in 
I England and abroad ; those living will recall, when they hear of 
his death, the many pleasant and profitable hours spent at 
Ciapham Common. 

We learn from a correspondent in Alexandria, under date 
August 12, that the obelisk is now nearly quite inclosed in its 
iron casing, and its launch may take place in another fortnight 
or so. “ It is now receiving an outer skin of strong thick planks, 
to protect the casing from injury when it is rolled down the 
inclined plane into the sea. Two delicate engineering opera- 
tions have to be got over before it is ready for the launch. The 
first is to let down the obelisk on to its bed in the cylinder, and, 
that accomplished, to complete the riveting of the lower plates, 
and then let the whole down on to the ground ; for at present 
the obelisk and cylinders are supported above the ground inde- 
pendent of one another. There will be no ceremony at the 
launch as the state of the sea may prevent the operation at any 
fixed time ; and a calm day will have to be selected. The J&e 
will take place when it is ready for sea after being docked in the 
Great Harbour. It has yet to have a rudder and bilge keels 
fitted, besides the cabin, wooden deck, mast, sail, &c. It will 
be painted bright-red and bear the name of “ Cleopatra.” It 
met at sea, it may be taken for a torpedo boat, and avoided 
accordingly. One side, the part which remained undermost, 
is in beautiful preservation, but other sides are more or less 
eroded ; (still, when erected and seen at a distance the 
hieroglyphs will probably appear more sharply defined than 
when seen close and in a prostrate position.” 

Prof. E. S. Morse, of Salem, Mass., is now busy with 
dredge and microscope in Japan, having fixed his headquarters 
at Inoshima, seventeen miles south of Yokohama. Recently he 
ascended one of the highest of the Japanese mountains, about 
too miles from the coast, and found opportunity there for 
dredging Lake Chiusenji, a body of water 4,000 feet above sea 
level Its fauna was ascertained to be quite peculiar* Prof. Morse 
will return to the United States in time for his usual courses 
of lectures during the coming autumn and winter $ but after- 
wards, in 1878, he expects to go back to Japan, having accepted 
an engagement in the Imperial University of Tokto, as professor 
of biology. He has also projected a summer school of natural 
history, to be conducted on the coast near the university ; his 
text-book for beginners in sobtegy Is to be translated into the 
language of Japan, and animals native to that country are to be 
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1 subitltstted for the American ones referred to throughout the 

i volume. 
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Tint New York Tribune tell* us of a 1 practical application of 
the telephone. Mr, J. L. H«gh, the contractor for tnanufac- 
taring die wire for the Brooklyn Bridge, put up a telephone a 
short time ago, connecting his establishment with the Bridge 
• Superintendent’s office. Mr. Cheever, the agent for the tele- 
phone in the United States, has lately placed in New York 
several telephone instruments and wires. One of these connects 
h$s office with the Champion Burglar Alarm Company’s office 
at Thirteenth Street and Broadway, using one of their old tele- 
graph-wires, between three and four miles in length, as the 
medium of communication. Mr. Cheever has another wire 
running to Broad Street, in communication with an establish- 
ment engaged in the construction of telegraph lines. Mr. 
Cheever is erecting a line for the Clyde Steamship Company 
from its office in Bowling Green to Pier No. 2, North River, 
from which its steamships sail. This is a circuitous line, about 
five miles in length. The piers of the Brooklyn Bridge are also 
"being connected by telephones with the superintendent’s office, 
so that all the movements of the “travellers ” in carrying the 
wires across from pier to pier can be communicated and directed 
without the use of signal-flags as heretofore. The current of 
sound in these telephones is carried by a single wire in Cither 
direction. All that it is possible to do in ordinary conversation 
between two people sitting within two feet of each other in a 
room can be done at the distance of five or ten miles, or even a 
greater distance, by simply raising the voice and speaking a little 
slower than naturally. The telephone instruments themselves 
are very simple, consisting of two wooden tubes, one of which 
is placed at the mouth, the other at the ear. The extension of 
these telephones all over the city in place of the electric 
telegraph is probblay only a question^ time. 

From the New York Tribune we learn that the first act of the 
new College Administration at Amherst has been the purchase 
of all the Shepard Scientific Collections located in the college 
cabinets. These collections, the private property of Prof. C. U. 
Shepard, were removed from New* Haven to Amherst in 1847] 
through the influence of Prof. Hitchcock, and have remained 
there ever since, receiving constant personal attention from the 
Professor, and from the College such enlarged accommodations 
as their growth required. The purchase has been made for 
40,000 dollars, or less than half the appraised value of the 
minerals, the College thereby securing for itself not only all the 
material necessary for study 4 n this department, but also, to use 
the Professor’s own words, a collection “which, besides being 
the largest ever formed by one individual, is actually the best 
now possessed by any college or university in this country or in 
Europe.” The collections are three in number : viz,, a miners - 
logical, a geological, and a meteoric. Of these the first is the 
most important and perfect, containing specimens illustrative of 
almost all the species of the twenty-two orders, selected with the 
utmost skill ana appreciation of scientific beauty. The meteoric 
collection is the fourth for size and value in the world, the three 
others which outrank it being those of the national museums at 
London, Vienna, and Paris. 

Prof. Yum Smyth sends to the Edinburgh Courant a 
memorandum from the Edinburgh Royal Observatory, dated at 
a p.m. August ai, in which he states that the 24-honr period 
then closed had witnessed by far the heaviest rainfall ever recorded 
there within an equal interval of rime, having amounted to 
no Ipsa titan 1 *940 inches. ” This particular storm, ” the memo - 
random states/’ which has been marked throughout by a heavy 
rain-band in the ; prismatic spectrum of the daylight, though by 
no particular fall 9 * the barometer, commenced on August 17 
with a veering of the wind from the west towards the east by 


way of the north, in which, easterlyposirion it settled fat the 
four following days, or up to this time, when it has now gone 
back by the north to the west, and, the! depths of rain found in 
the rain-gauge each day have been thus : — 

- , , in. 

August 18 0*177 

August 19 . . t ‘349 

August 20 *. o ‘794 

August 21 1*940 

making a total ot 4*260 inches in four days; in a climatic 
position, too, viz., the roof of this observatory, where the mean 
monthly fall throughout the year is only 2*091 inches.” 

It is worthy of note in connection with the present exception- 
ally wet weather in this country that the rainfall in Victoria this 
season has been below the average, and the weather cold. 

A severe shock of earthquake was felt in Melbourne on 
June 25, at 3.30 a.m . 

As already announced, the fiftieth meeting of (German natural- 
ists and physicians will take place at Munich on September 
17-22. Among the visitors who have announced their intention 
to read papers, are Professors Waldeyer (Stra^sburg), Ernst 
Haeckel (Jena), Tschermak (Vienna), Klebs (Prague), Dr. G. 
Neumayer (Director *bf the German Observatory, Hamburg), 
Virchow (Berlin), Dr. A \6 Lalleznant (Lubeck), and Gunther 
(Anspach). 

The British Archaeological Association commenced its annual 
meeting at Llangollen on Monday, under the presidency of Sir 
Watkins Williams Wynn, M.P. 

The first annual meeting held in Scotland of the Institute of 
Naval Architects was opened at Glasgow on Tuesday morning, 
when the members were received in the Corporation Galleries 
by the Lord Provost. Lord Hampton, the president, spoke of 
the immense amount of shipbuilding carried on in Glasgow, 
Papers were read “ On Transverse Strains in Ships,” by Mr. W. 
John, and on “ Abnormal Influences in the Direct Motion of 
Steam- Vessels,” by Mr< Robert Mansel. The members in the 
afternoon visited several of the shipbuilding yards in the neigh- 
bourhood. 

There have been just added to the South Kensington 
Museum six models illustrating the cliff houses* cave dwellings, 
and lowland settlements met with through the district where the 
States of Utah, Colorado, Arizona, and New Mexico join, A 
series of models of the same kind was shown at the Philadelphia 
Exhibition, and through Sir Herbert Sandford these six have 
been generously presented by the United States’ Government to 
this country. They are , reduced to different scales, the cave 
dwellings being of smaller scale than the lowland dwellings, 
since with the former the surroundings are given, while with the 
latter they are not. 

The Archaeological Congress at Kazan was opened oh 
August 12, and will continue its sittings during three weeks. 
The Congress is divided into seven sections, one of which deals 
with pre-hislorlc man. The questions to be discussed are of 
great interest, as well as the very varied archaeological exhibition 
opened in connection with the Congress. Several excursions will 
be made by the archaeologists along the banks of the Volga, and 
during one of these a koetgan (mound) will be excavated 

h t 1, . 

As we liave already announced the Sanitary Institute of Great 
Britain will hold its Autumn Congress at Leamington from 
October^ to < 5 . The president will be Dr. B, W, Richardson, 
who will open the Congress with an address on the evening oj 
the 3rd. Other addresses will be given on r the 4th and jjth, aqd 
among other papers to be read will be one by Surges^ -Major de 
Chaumont on “ The Effects of Climate upon Health/’ by Mr, 
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W. Eassie, C.E., on “The Influence of Vegetation m Human 
Health,” *»d by Mr. A. Haviland on u Geography of Disease 
in Relation to Sectary Science/’ There will be an exhibition 
of sanitary apparatus, appliances, and articles of domestic use 
and economy, in the Drill Hall, Leamington, from October 3 to 
18, in connection with the Congress. 

Russian papers announce the return to Kuldja of Col. Prsbe- 
valaky. He has brought with him very interesting zoological 
collections, the most important of them being the skins of three 
wild camels. 

Prof. Wagner is engaged now in the organisation of zoolo- 
gical stations on the White Sea. One of these will be organised 
on the shore of the Anzerski Strait, the other on Cape Orlovsky, 
and the third on the Sviatoi Nos. 

Messrs. W. and A. K. Johnston have published a small 
pamphlet from the pen of Dr. Andrew Wilson, on the Colorado 
beetle (Doryphora decemlincatd), with an excellent and much 
magnified coloured representation of the insect, and another of 
Dorypkora juncia , “the Bogus potato-bug” of the colonists. 
An account is given of the structure and habits of the species, 
together with the most successful methods that have been 
employed for its destruction. Why D. juncta is depicted on 
the outside of the paper with the heading “ The Colorado 
Potato Beetle ” just above it, we are at a loss to comprehend. 
It is misleading, to say the least. We have also received from 
Messrs. Routledge a reprint from one of the Reports of Mr. C. 
V. Riley, the State Entomologist of Missouri, on the Colorado 
beetle, and from Mr. Stoilwerck, of Cannon Street, a very 
successful model of the beetle at its various stages in a neat 
little case. The model has been made by Stoilwerck Brothers, 
of Cologne, by order of the German Government, and has been 
widely distributed all over the country, in schools, &c. 

We notice an interesting repeat," by M. Kamensky, on the 
cotton-tree culture in Turfan, read at the last meeting of the 
St Petersburg Society for the Protection of Trade. 

From the Twenty-third Annual Report of the Brighton and 
Sussex Natural History Society we are pleased to see that the 
society is in a state of continued prosperity. The report con- 
tains many papers read at the society’s meeting, most of them 
scientific, and many of them interesting and valuable. An equally 
satisfactory account of progress is given in the Ninth Annual 
Report of the Eastbourne Natural History Society, which also 
contains a number of interesting papers read at the meetings. 

With reference to Galileo’s claim to be the inventor of the 
telescope, M, Wolf quotes (A nnalcn der Physik und Chemie ) 
from a manuscript of Scheiner (1616) in a library in Zurich, a 
curious passage, of which the following is part s “ It must be 
allowed first, considering what the telescope does, that Baptists 
Porta has better right to be thought the inventor, because he 
describes, after his own way, in obscure words and puzzling 
expressions, an instrument like the telescope. But secondly, if 
we speak of the telescope, as it is now used after general perfec- 
tion, we must say that neither Porta nor Galileo is the first 
discoverer of it, but the telescope in this sense was discovered in 
Germany, among the Belgians, and that accidentally by one 
Kramer, who sold spectacles, and either for amusement, or 
experimentation, combined concave and convex glasses, so that 
with both glasses he could see a quite small and distant object 
large and near ; at which success being rejoiced, he united 
several similar pairs of glasses in a tube, and offered the combi- 
nation at a high price to wealthy people. Thereafter they (the 
telescopes) became gradually more common among the people, 
and spread to other countries. In this way two of them were 
brought for the first time by a Belgian merchant to Italy ; of 
these, one remained long in the coUegeat Rome; the other 


went first to Venice, later to Naples ; and hem the Italians, 
and especially Galileo, at that time Professor of Matiie- 
matics in Padua, took the opportunity of improving it, in 
order to apply it to astronomical purposes, and extend its use 
further. Thus the telescope, as we have it to-day, was discovered 
by Germany, and perfected by Italy ; the whole world now 
rejoices in it/' 

Experiments have recently been made at Dortmund, on the 
Cologne- Minden Railway, with a newly-invented steam-brake, 
and on the whole they were crowned with success. A railway 
train travelling at fell speed was brought to a standstill in the 
remarkably short time of twenty seconds, and the inventor is 
confident to be able to reduce this time to eighteen seconds. 

We have received the programme of the St. Thomas Charter- 
house School of Science for session 1877-8, which commences 
on September 29. It is as well arranged as before, and we 
notice that another series of Gilchrist Lectures will be given this 
winter, by Dr. B. W. Richardson, on physiology. One of the 
subjects to be taught this session is “ advanced and elementary 
physiography/’ 

The New York Tribune of August 10 and II devotes about 
six columns, with illustrations, to a description of the contents 
of the Peabody Museum, Yale College, Why does not tome 
enterprising English “daily ” try, by a similar experiment, 
whether the English public is ripe for such reading ? 

The property of certain salts of cobalt (such as the chloride) to 
assume a blue colour in dry air and to change to pink during 
moist weather, has lately been utilised for ladies’ hats and 
bonnets. An enterprising marc hand de toilettes at Paris has 
added to his " nouveautes ” artificial flowers covered with the 
salts in question, and christened them “ barometers.” ** Hygro- 
meters ” would perhaps be more correct, but then the barometer 
is the oldj established weather prophet of the enlightened 
millions. 

The law deduced by Baer from observation on Russian 
rivers, regarding influence of the earth’s rotation on the form of 
river banks and beds, has received confirmation by various 
observers since. The attention has been almost exclusively 
directed, however, to rivers flowing in meridian direction. And 
a like remark applies to investigations of the pressure arising 
from the earth’s rotation on one of the rails in railways. In a 
recent paper to the Vienna Academy, M. Finger enlarges the 
problem beyond this and other limitations, studying the influence 
of the earth’s rotation on movements (especially of rivers and 
winds) in any paths parallel to the spheroidal (not sperical surface 
of the earth. One surprising result is, that even when the 
azimuth of the direction does not vary, the lateral pressure to 
the right is not (as the adherents of Baer’s law suppose) 
greatest for a motion along the meridian, nor has it the value 
indicated by the law for all azimuths, but it depends on the 
value of the azimuth, and, with conditions otherwise equal, it is 
greatest for a motion towards the east, and least for a motion 
towards the west With regard to vertical pressure of a body 
moving along the earth’s surface, M. Finger finds that in con- 
sequence of the earth’s rotation alone, even if the temperature 
and vapour conditions did not vary, there would bean influence 
of wind -direction on the state of the barometer, small, indeed, 
but in the case of strong winds by no means to be negleted, so 
that a higher barometer would correspond to the east winds, a 
lower to the west 

A registering “physiological balance” has recently been 
devised by M. Redier, at the instance of M. Grandcau, for an 
agronomic station, its object being to represent ,in curves the 
gains or losses of weight of any matter (toll, plant, animal, fee.) 
placed in one of Its scales. With three of these instruments 
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(«m wrrytog bare toil, auotbw a plant to the ume soil exposed 
to air, and the third a similar plant, but with its stem passing 
up through a covering obturator), and with a dry and a wet 
registering thermometer, M. Grahdeau hopes to be able to 
settle some important questions relating to quantity of water 
required by a given species, transpiration, quantity of evaporation 
from ground under various conditions, &c. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey \Macacus cynomdgus) 
from India, presented by Miss Gover ; a Bonnet Monkey (Ma~ 
cams radiatus) from India, presented by Mr. G. B. Southern ; a 
Seem m erring’s Antelope {Gazella scemmerringi) from Abyssinia 
an Arabian Gazelle {Gazella arabica) from Arabia, presented by 
Capt. F. Cotton ; an Emu (. Dromans novce-hollandice) from New 
South Wales, presented by Mr. F. Green ; a Slender-billed 
Cockatoo ( Cacatua lenuirostris) from South Australia, presented 
by Major M. Pasley, R.A. ; Crested Ground Parrakeet 
{Calopsitta nwa> Holland ia) from Australia, presented by Mr. 
Salisbury Baxendale ; a Purple-faced Monkey ( Semnopithems 
leucoprymnus ) from Ceylon, deposited. 


SCIENTIFIC SERIALS 

Bulletin de l* Academic Royuie des Sciences de Belgique, No. 3. 
On the pension-fund of widows of officers of the Belgian army, 
by M. Liagre. — Some curious examples of discontinuity in analysis 
(continued), by M. Plateau. — Reply to M. Terby’s criticism on 
the map of Mars, published in the Terres du del , by M. 
Flammarion. — Theorem on the Arquesians, by M. Saltel. — 
Applications of the method of analytical correspondence and of 
the law of decompositions to certain left curves, by the same. — 
Observations at Rome on the magnetic needle and the solar 
spots during 1875, by Abbe Spec. — Microscopic researches on 
the anatomy of the cochlea of mammalia, by M. Nuel. 

No. 4. — On the theory of continuous periodic fractions, by M, 
Le Paige. — Studies on the planet Mars (10th notice) by M. 
Terbe. — Continuation of theorems on regular polygons, by M. 
Reynemund. — Fragment of tourmaliniferous rock from pudding- 
stone of Bonsalle, by MM. Poussin and Renard. 

No. 5. — Application of the rhe-electrometer to the lightning- 
conductors of telegraphs, by M. Melscns. — Some remarks on 
the winter of 1876-77 ; periodicity of mild winters and hot 
summers, by M. Lancaster. — On subnormal polars and radii of 
curvature of plane lines, by M. Ghy sens.— Morphology of the 
dental system of human races, by M. Lambert. — Stratigraphic 
arrangement of fossil seals collected in the strata of Antwerp!, 
by M. Mourlon. 

SOCIETIES AND ACADEMIES 
London 


and not in the cauliflowers before they were pickled.— Mr. 
Douglas also forwarded a letter from Mr. A. H. S win tom, of 
Guildford, inclosing a specimen of Myrmica ruginodis, which, on 
being placed under a wine glass, stationed itself near the rim, 
bead downwards, and rapidly vibraflng the abdomen, continued 
“an intense noise,” resembling the spiracular piping of the 
dipteron, Syrilla pipiens. — Mr, Enoch remarked that a specimen 
of a spider taken by himself at Hampstead, and exhibited at ? 
previous meeting by Sir Sydney Saunders as Atypus sulzeri had 
been since submitted to the Rev. O. Pickard, Cambridge, who 
stated that it was certainly not A . sulzeri, but probably A. beckii , 
Cambridge, which he believed to be the same as A. piceus , 
Thorell, though he was not certain as the only specimen he had 
examined of A. beckii was a female, and until he could obtain 
the other sex, he could not give a decided opinion. He added 
that he would be glad if collectors in the Hampstead locality 
would search for the males during the next autumn and winter, 
as it would help him to clear up the difficulty as to the species. 
A discussion then took place with reference to the exhibition by 
Mr. Jenner Weir, at the last meeting, of a specimen of Cicada 
montana , which was reported to have been distinctly beard to 
stridulate, notwithstanding that the insect was a female, and also 
that the species was one of which even the males were not known 
to^ stridulate. Mr. Weir stated that he had, since the last 
meeting, again visited the New Forest, and had seen in the 
possession of Mr. James Gulliver two specimens of C. montana , 
and he was assured by Mr. Gulliver that the fact of it stridu- 
lating was well known to him, and that he was guided by the 
sound so made, in effecting the capture. Mr. Champion said 
that he himself had captured the insect, and had distinctly heard 
a loud buzzing noise, but whether that sound was caused by the 
males or females he could not say. Mr. Dunning considered 
that farther evidence was wanting to prove stridubtion in the 
females. — The following papers were communicated, viz. : Notes 
on the new and rare species of Sphingida in the Museum of the 
Royal Dublin Society, with remarks on Mr, Butler’s recent 
revision of the family, by W. F. Kirby.— Descriptions of new 
genera and species of Cryptocephalida , by J. S* Baly. — Descrip- 
tions of new species of Clerida; , by the Rev. H. S. Gorham. 

Geneva 

Society of Physics and Natural History, May 3. — Prof. 
Piantamour gave the results of the determination of the difference 
of longitude between the observatory of Zurich and the geodetic 
stations of the Gabris (Canton Appenzell), and of the Pfander 
(Austrian Vorarlberg), at which he has worked with MM. R. 
Wolf and OppoJzer. The two last observers have had to guard 
against the influence of the electric register on the rate of their 
pendulum, which was sometimes affected to the extent of one- 
tenth of a second.— Prof. Piantamour also referred to a par- 
ticular fact which has been manifested by the corresponding 
observations made by him at Geneva, and by Col Orffat Munich, 
and where the instants marked are influenced by the inclination 
to right or left of the head of the observer, according to the 
position he must take to apply his eye to the telescope. There 
is here a physiological or psychological phenomenon which de- 
serves attention. 


Entomological Society, August 1.— Mr. J, W. Dunning, 
F.L.S., vice-president, in the chair.— Mr. Stevens exhibited speci- 
mens of Terctrius picipes, Fab., one of the Misteridie taken on a 
fence at Norwood. He also remarked on the appearance of a 
second brood of Colias Edusa, of which he had observed several 
males.— Mr. F. Smith exhibited (cm behalf of Dr. Bennett of 
Sydney, who was present at the meeting), a fine pair of the 
beautiful ond^ rare EupHolus Bmnettii , Gestro., irom Yule 
Island, New Guinea. It bad been described under that name in 
the Annali di Mus . Cm di Genova, viii. 1876.— The secretary 
exhibited a specimen of an insect forwarded to him by Mr. 
Bewicke Blackburn, who stated that a large field of mangolds 
belonging to the Knight of Kerry, in the island of Valentis, 
had been totally destroyed by it. It was believed to be the 
larva of some Coleopterous insect, but in consequence of the 
imperfect condition of the specimen, it could not be determined. 
—Mr. R. A. Ogilvie forwarded (through Mr. Douglas), sped* 
*ne»s of an insect found in great quantities in a jar of pickles 
(piocal%), devouring the pieces of cauliflower in the jar. Prof, 
Westwood had pronounced them to be the dipterous Drosophila 
commonly found in cellars and cupboards, 
y^jkeer, wine, &c. In answer to a question asked 
oy Mr. Uglivie, be said that the eggs were laid in the pickle-jar, 


Vienna 

Imperial Academy of Sciences. June 14.— Action of 
bromme on phloroglacin, by M. Benedikt.— On the means of 
acid formation in the animal system, and on some phenomena of 
blood-serum, by M. Maly.— A new proof of Pohike’s funda- 
mental proposition, by M. Pelz.— On a proposition relating to 
the theory of the higher equations, and on development of the 
root expression of a quadratic equation, by M. Zimeis.— Testing 
of a method for determination of the water in silicates, by M. 
Sipocz, — On formation of pimelm acid in action of a mixture of 
hydroxide and cyanide of potassium on bromide of amylene, by 
M. Bauer. The Cadenterata, Ecbinoderraata, and Worms of the 
Austro-Hungarian North Polar Expedition, by M. Marerzelh — 
On the spots in the xylema of leafy and resinous trees, by M. 
Kreuz. 

Jane ai.— Qrthoptera of Senegal, by M. Krauss.— On the 
probable connection of the wind with the period of sun-spots, by 
M. Horn stein. — On the determination of the value of a circle 
j by an immediate method, by M. Georgievicz. —Observations on 
the nerves of the cornea and their vessels, by M, Kdnigstein. 
On the influence of the earth’s rotation on the movements of 
any kind parallel to the earth’s spheroidal surface, especially 
the currents of rivers and winds, by M, Finger, 
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T 13 . — On the freeh.water fishes of South-Etstern Brail 
(4m part), by M. Stcindachncr.— -On the rowrence of two 
different kind* of buudte* of veaels in the kidneys, by M. 
Drasch. — On the compounds of the camphor group, by M, 
Koehler.-— Oa the substances besides anthracene occurring m 
crude anthracene, on carbasd, and on die behaviour of camphor 
to hydrate of chloral, by M. Zcidler. —Theory of the functions 
Cu/*), by M. Gegenbauer. —On intermediate cells m the large 
antheridium cell of the poUen grain of some Conifer*, by M. 
Tom&schek. — On the properties of dialysed egg albumen, by 
M. Laptschinaky. — The volcano of Monteferru, in Sardinia, by 
M. JDoelter. — On a relation corresponding to the linear differen- 
tial equations of* the second order, by M. Winckler. — On the 
%ht fine in the prism-cells of some seed envelopes, by M, 
Junowicz. — The Salse of Saesuolo, the origin of aptychous lime, 
and the Mediterranean flora in its relation to the bottom deposits, 
by M. Fuchs. — The stand-aneroid barometer, by M. Schell. 

July 19.— On the chemical reaction of the visual nerves and 

the retina, by M. Chodin The fossil flora of Parschlug in 

Steiermark, by M. v. Ettingshausen. — On the orbit of the 
Loreley (165), by M. Gross. — The development of the embryo 
of Asplenium Shepherd^ Spr., by M. Vouk.— On idryl, by M, 
Goldschmidt. — On the behaviour of tome resins and resinous 
adds in distillation over zinc powder, by M. Ciamician, — On 
derivatives of isatin, by M. v* Somaruga. — On cinchonin, by M. 
Skraup. — Action of water on haloid compounds of alcohol 
radicals, by M. NiederisL — 'Action of nitric acid on trimethyl 
carbinoi by M. Haitinger. — Action of weak affinities on aldehyde, 
by M. lieben. — Researches on fluorescence, by M. Mach.— 
Tenacity and elasticity of vegetable textures and organs, by M. 
Wiesner. —Analysis of the sulphur springs at Baden, near Vienna, 
by M. Kretschy. — On the spectra of the chemical elements and 
their compounds, by M. Ciamician. — Contributions from chemical 
laboratory in Brunxu — Influence of temperature on galvanic 
conductivity of liquids, by MM. Exner and Goldechmiedt . — ~ 
Behaviour of taurine in the system of birds, by M. Cech. — On 
peculiar products of mykotic keratitis with the reaction of amy- 
loid, by M. Frisch. — On heat conductivity of cotton, wool, and 
silk, by M. Scbuhmelster. — Anatomy of the optic thalami and 
neighbourhood, by M. Schnopfhagen.— On the laws of nerve- 
excitation, by M. FleischL 


Academy of Sciences, August 20. — M. Peligot in the chair. 
— The following papers were read : — Meridian observations of 
small planets at the Greenwich and Paris observatories, during 
the second three months of 1877, communicated by M. 
Leverrier. — Observations on a recent work of M. Hebert, 
relative to the exceptional winter of 1S76-7, by M. Faye. The 
phenomena are attributed by M. Hebert to a succession of 
strokes of sirocco with descending whirling motion, which have 
communicated the heat and drought characteristic of them. 
Forty-one distinct gyrations ware observed in December alone. 
The sirocco stroke, which caused the very mild diy weather in 
the beginning of the year, belonged to three grot cyclones 
which came, Tike all the others, from the Atlantic.— Examina- 
tion of documents relative to a scientific expedition to Peru in 
1735 to 1743, by M. De la Gournerie. The documents contain 
what is perhaps the first reference to platina, also references to 
M. Booguer s celebrated memoirs, cm attraction of mountains, 
not known till ten years afterwards <1749).— On an example 
of reduction of AlieUan integrals with elliptic functions, by Prof. 
Cayley. — Properties common to supplvpit^s, canals, mid rivers, 
with uniform rtnme (continued), by M. Soileau. The influence 
of resistance of the walls on the decrease of velocity of the 
liquid sheets (starting with the principal liquid thread) is 
proportional to the square root of the intensity of this resist- 
ance. — Tim plague in 1877; third reappearance in Bagdad; 
two centres of origin in Persia; by Dr. Tholozon.— 
Results obtained by application of sulphide of carbon to vines 
attacked by phylfiaeza, by M. Allies.— Discovery of a new 


Discovery of two s at el lites of Mass by Mr. Hall, at Washington, j 
by Mr. Henry.— On a Stellar system in rapid proper motion, by ! 
M. Fiammarion. The stars hi question (which are considerably 
apart) are 7510 BA.C and a&io % (the second is double). ! 
They move m the same direction and with nearly the same 
velocity# which exceeds much the ordinary average of proper 
motions* The direction of motion is nearly opfiosSe to that of 
^the suns translation in space*— Dm the characters of flames 


fhatgsd with saSfcie powder, by It Gouy. The observations 
Jecm to show that there is at the base of the flame * very thin 
*sye% where the temperature is much higher than in the flame 


«W6ima and congestion produced mec h a ni ca lly in animals, by 
attitude or by a gyratory movement, by M* Salathd Rabbits 
kept in a vearticai position, with head up, showed, after some 
time, symptoms of syncope, also convulsions. Respiration and 
heart-beats finally cosed. Reversal of position quickly restored 
the animal. Centrifugal force (the animal being rotated on a 
board) gbve much more rapid cerebral anaemia or congestion, 
according a the head or feet were towards the centre of the 
board’s motion. While it took about ten minutes to produce 
death by oerebral anaemia thus, it generally took at least double 
to produce it by congestion.— On the coloration of the optic 
elements in the Lomsta vtridusima t by M. Chatin. There 
is a considerable similarity to the same parts in crustaoea. 
—Phenomena which accompany metamorphosis in the Libel* 
luta depressa, by M, Jousset de Bellesme. It Is by swal- 
lowing air and storing it in its alimentary canal that the 
LibeUula obtains the force necessary to accomplish most Of its 
transformations (displacement of the wing, &c.)« The mecha- 
nism is probably general in this class of animals.— Observations 
on falling stars of the month of August, by M. Chapelas. The 
number observed is the smallest since 1837. — On the heat which 
may be liberated by movement of meteorites through the 
atmosphere, bv M. Govi. — The upper Devonian limestones of 
the north of Franre, by M. Gotwetet — On the physiological 
balance and its applications, by M. Gtandeau. This instrument 
is to represent by curves the gains or losses of weight of any 
matter (soil, plant, animal, &c<), placed in one of the scales. 
M. GosadUn submit ted for inspection a new densimeter , consisting 
of a small wooden rule suspended by a wire connected to a non- 
central point in it A certain weight is placed at the end of the 
longer arm, and a piece of the body to be examined is hung from 
the shorter arm so as to give horizontal equilibrium. Then this 
piece is immersed in water and the weight on the longer arm is 
displaced till equilibrium is restored. The weight then indicates 
the density by its position on the scale. 
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NATURE AND CONSTITUTION OF MAN 
A Philosophical Treatise on the Nature and Constitution 
pfan. By George Hairis, LL.D,, F.S. A. (London ; 
George Bell and Son*, 1877.) 

D &. .HARRIS ha* long been known as one of those 
social scholars who combine with much modem 
learning a great deal of the learning of the ancients. He 
is essentially an antiquary in science, and he ha* obviously 
collected and brought under ready command a fine array 
of authorities of various schools of thought and of many 
centuries. In the two handsome volumes which now lie I 
before us, Dr. Harris has collected a rich store of the 
historical work of which he is so fond, bearing on the 
history of man in relation to his life and his physical and 
mental constitution* The author tells us in the preface 
that the object of his work is “ to afford a comprehensive 
and complete survey of the nature of man as regards his 
intelligent being ; to exhibit the direct and immediate 
connexion of each department in his constitution, with its 
corresponding relation ; and to demonstrate the uniform 
mechanism of the whole as one entire and consistent 
system." 

In the first of these volumes we meet with a preliminary 
dissertation containing M certain collateral considerations 
and conclusions concerning the nature of man ; " and 
touching on such details as “ the origination and produc- 
tion of animated bodies," u the constitution of animated 
bodies," u man in relation to both substance and spirit,* 
“ essence of spiritual being and the nature of the soul," 
" operations of spiritual beings," and similar topics. A 
good way further on in this volume we reach the first 
“ book,” which treats on 44 the medial nature and consti- 
tution of man," and which, under the five heads of “ sen- 
sation, emotion, appetite, passion, and affection," brings 
the volume to its close. 

In the second volume we have first put before us, in 
H book the second " the subject of “ the moral nature and 
constitution of man." This is discussed under three 
heads — H moral disposition and character," 44 the moral 
desires, " w the conscience." Finally, in the same volume we 
have the third and last book treating on 11 the mental nature 
and constitution of man," and embracing under the different 
subdivisions “ the intellectual faculties," H the faculty of 
understanding," “ the faculty of Reason ," 11 the faculty of 
genius," “ the memory," 44 the concurrent operation and 
reciprocal influence of the various medial, moral, and 
mental endowments and powers of the soul," and “ mental 
discipline and cultivation." 

We have given the outline of these volumes in the 
order in which they are set forth, because it afford* 
the best account of the matter of the volumes. None 
bet a steady reader will take the trouble to go through 
so many pages of two closely reasoning volumes on sub- 
jects abstruse and confessedly difficult, and we who have 
*fo* 8 Jy gone through them may therefore venture to 
vAe* .uw' ite.' 

As we lay down the volumes we find the difficulties of 
r^ieudng t^M very considerable* if we were dealing 
with the works of a less earnest man than George Hands 
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wc should have no difficulty in finding some faults in 
every page. If we did not understand, or did not think 
that we do understand what he means by all the toil he 
has expended on these two books, we might say that the 
toil was all labour lost, and that to the making of books 
there is no end. In a word there is scope in the volumes 
for the critic of aH minds all intelligences and all senti- 
ments. The scholar might question the history, the 
experimentalist the science, the litterateur the style, the 
metaphysician the metaphysic ; and all, within common 
rules pf criticism, might be severe and at the same time 
fair. 

The truth as it seems to u$ is that Dr* Hams in the 
whole of his work has not really endeavoured to set forth 
any n$w and original idea of his own absolutely, while yet 
I he has, at the same time, proceeded on an idea which is 
not destitute of originality. He has striven like a true 
antiquarian to tocus in his own mind the learning of 
others old and new and best on the subjects upon which 
he is treating, and then he has tried to plant on his pages 
his own view as a compound of the complete study. The 
conception is erudite and laborious to a singular and 
almost painful labour. It is a work in character with the 
mestal form of a man who has been engaged all his life 
in judicial pursuits (as by the way is the case with Dr. 
Harris), and while, therefore, it is free of ail fancy, it gives 
no such indication of individual analysis as shall separate 
hi* idea of what he has read from his idea of any one 
person whom he has read. He tells us, in fact, that 
“during the progress of the work many hundreds of 
winds have been dissected by the author,” but he does 
not tell us the further truth, because he is obviously un- 
conscious of the fact, that he hat tried to make one 
dissection out of the whole. 

We have said that in the mode of constructing the 
chapters of these volumes there is an originality in deal- 
ing with the accumulated learning of previous authors. 
Another feature which is quite novel in literature is also 
introduced by the author. He has laid other living 
author* under contribution, and whether they agree with 
him or differ from him he has published their views as 
he received them, totidem verbis. In these cases he has 
I submitted his text, in proof, to the writers whose views he 
solicited, and having obtained their opinions he has 
tacked them on to the text in notes. In this manner we 
have presented to us the views of a number of authorities 
on many of the most curious and important points in the 
natural histories of men and animals. Let us give one 
illustration. 

In the chapter on the faculty of understanding in the 
second volume Dr. Harris discusses or rather considers 
the question whether inferior animals surpass the human 
animal in any particular faculty* He reasons that they 
do and adduces in proof of his opinion “the almost 
intuitive knowledge which certain animals seem to pos- 
sess of the virtues of particular herbs, as also, of other 
substances, earths and mineral waters, to which they 
resort, successfully, in cases of sickness or bodily injury* 
Their discernment in this respect," he adds, “ is probably 
owing to the great acuteness and perfection of their 
sensorial organs, which also enable them to detect , and 
avoid poisons." 

So much for the opinion of the author himself on this 
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nice point But he is not content to let the reader 
re*t on one opinion* He court* the views of nine other 
authorities who, be thinks, may throw some light on the 
subject In this way we get opinions on one point of 
science rendered by men who are writing purely from 
their Own knowledge without being aware that any one 
else is adding a word on the topic under consideration, 
viz^ whether inferior animals have any special faculty 
which man has not The result is very curious. 

Darwin, one of the authorities consulted, doubts the 
opinion altogether. He knows of no facts making it 
probable that animals perceive any qualities that are not 
perceived by us. He does not believe that any animal 
knows what herbs are poisonous, except through expe- 
rience during former generations, by which an inherited 
association or instinct has been acquired against any 
particular herb. Quatrefages admits the view of the author 
to a certain extent, and in some cases he believes it to be 
necessary to admit the intervention of instinct, but he is evi- 
dently very doubtful on the subject. Richardson doubts the 
assertion altogether that animals resort to earths or mineral 
waters as remedies. He also doubts whether animals avoid 
poisonous vegetables, except in instances where the sub- 
stances they refuse are distinctly odorous. He adds that 
the evidence on the subject in favour of the animal ever 
the man is very small when it is carefully analysed ; aid 
certainly in regard to r the avoidance of poisons by toe 
inferior animals, the faculty, “as he found by direct 
observation, is extremely limited.” It extends only to 
tbe detection of odorous substances. Wallace believes 
that the statement as made by the author is u unfounded 
and erroneous.” Lubbock doubts whether the word 
knowledge can be applied to animals, but agrees that 
their senses are “in some respects more acute; also, 
perhaps, very different from ours.” 

These are negative or opposing views to those expressed 
by • Dr, Harris himself on the subject of tbe special 
faculties of the inferior animals. Bat be adds the opinions 
of other authors which go with bis own on the point, and 
in some instances are more determinately expressed. The 
late Mr. Alfred Smee, Mr. Serjeant Cox, Dr. Carter j 
Blake, and Mr. Wood are on the side of our author. j 
We have selected but one example of this incidental 
inflow of thought from other minds into Mr. Harris's 
pages. We could have found many more illustrations, 
some of which are of equal interest, and we have no 
doubt that in a future day, when all the writers are silent, 
as, alas! some already are, these footnotes will be quoted— 
as extracts from letters of past then are quoted now— as 
evidences of thought quite unpremeditated, but still as 
comet indexes of the minds that gave them forth. 

We turn to the chapter on "The Faculty of Genius,” 
in the third boob a* a good illustrative type of the 
chapters generally. Dr. Harris here strive* to fix a 
definition to In accordance with Ms 

rule, he gives the definitions of many scholars and meta- 
physician* respecting gtndu*, and thereupon he add* Ms 
ownlWfinirioh. * This * may 

be defined to be that .g*M$ if *fce mind whereby it is 
able to produce result* which carmot be attained fay the 
cbmmemand ordMary 

and, reasoning upon "It”, 1 produoes 

tewks which no W 


however energetically they may be employed, could pro- 
duce— results which are quite beyond the sphere of such 
ordinary faculties, * and of a nature altogether different 
from any thing produced by them.” “ Thus,” he continues! 
“ while by understanding and reason we receive ideas and 
compare them, by genius we are enabled to creafethem 
anew altogether, through the original combination^ which 
we accomplish. While the former faculties only enable 
us to import and to select our warn, the latter enables us 
to make them ourselves,” 

From this definition the author proceeds to state that 
the faculty of genius, like that of understanding and 
reason, will be found to be constituted of certain inde- 
pendent capacities. These he classifies under different 
heads, viz., the capacity for wit ; the capacity for taste ; 
the capacity of organisation ; and the illustrarion of the 
nature of these capacities, under the last of which heads 
there is appended a most interesting note by De Sainte 
Croix, Further on he writes under other heads, on the 
distinctive functions, operations and appliance* of each 
of the different capacities of genius ; the corresponding 
characters in the action of each of these capacities ; on 
art as the especial province of the faculty of genius ; on 
the extent and limit of the operations of genius. 

Here, in summary, is the scope of this essay of our 
author on genius. From his point of view, that genius 
is a special faculty belonging to a particular class of men, 
it is an admirable treatise in itself. It ought to have 
been supplemented by a special chapter on genius in 
relation to families and races, without which chapter it 
may be considered, by some, to be diffuse, uncemented, 
and unsymmetrical ; an edifice that may easily fall down 
and is not artistically laid out For all that it is a com- 
manding construction, wanting in genius but elaborate in 
labour. It is, in fact, a striking illustration of one of the 
author's own definition*. The best part of the essay is that 
in which the attempt is made to prove that the faculty of 
genius is especially connected with art. It will occur to 
all who think on this matter that there is in the Idea a 
subject for careful consideration. If it should be" true, 
the admission of its truth would lead to considerable 
modification in historical appreciations of work in 
science. It strikes us at once, as we glance back at the 
history of science, that the trite men of genius in science 
have all been strongly imbued with artistic feeling and 
knowledge, and it strikes us also that some men who are 
known only a* artists in literature or painting, or other 
true art, have made very singular and original contri- 
butions to science. But the theme is too fruitful of 
suggestion to be followed out here* We leave it for the 
study of those who have leisure a* well a* learning. 

We replace Dr. Harris's volumes on our shelve* far a 
convenient place (or handy reference, and we commend 
others who have to think, write, and speak on the subject* 
submitted for study to do the same. They win often find 
tbe matter roost useful a* wttHasMtetc*tfag^ 
at times they may wish that the exposition hid been few 
laboured, they will be giarefid to id author who has 
spared neither time, nor labour; nor expense, to give them 
“ the work of Ms life.” We add, without hesfaation,1th«t 
Dr. Harris'* woric, ftsoogh fa fa* little r£ad in tM* W 
of luxurious reading, will riteutitt to be read a* one of the 
solid and en&rin& am 
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SCIENCE IN THE ARGENTINE REPUBLIC 

The Argentine Republic. Written in German by Richard 
Napp,, assisted by several Fellow-writers, for the 
Central Argentine Commission on the Centenary 
Exhibition at Philadelphia. With several maps. 
(Buenps Ayres, 1876.) 

Physika^ische Bescknibmg der argentinischen Republic 
track ] eigenen und den vorhandemn fremden Bco~ 
bachtpngen entworfen. Von Dr. Hermann Burmeister. 
Erster Band : die Geschichte der Entdeckung und die 
geographische Skizze des Landes enthaltend. (Buenos 
Aires, 1875.) 

Acta de la Academia Nacional de Ciencias Exactas exis- 
tent* en la Universidad de Cdrdova . Tomo I. (Buenos 
Aires, 1875.) 

Los Lahcdlos Fdsiles de la Pampa A rgentina . Descriptos 
por Dr. Hermann Burmeister, Director del Museo Pub- 
lico de Buenos Aires. Obra ejecutada por drden del 
Superior Gobierno de la Provincia de Buenos Aires, 
para ser presentada en la Exposicion de Filadelfia. 

ConViii. Ldminas Litografiadas. (Buenos Aires, 1875.) 

> 

O N^ several previous occasions 1 we have alluded to the 
excellent work in science accomplished by Prof* 
Burmeister, or under his supervision, since that eminent 
German naturalist took up his residence in the Argentine 
Republic. A batch of books, which has now, we regret 
to say, been lying before us for some time, testifies to his 
unabated activity in the good cause, and requires a few 
words of acknowledgment and explanation. The first of 
these, originally written in German by Richard Napp, but 
translated for the benefit of the Anglo-Americans, gives a 
general physical and commercial account of the Argen- 
tine Republic, prepared on the occasion of the Centenary 
Exhibition at Philadelphia. It is, of course, rather super- 
ficial, as is usually the case with such essays, but contains 
a good deal of information, and will be useful to the many 
Ahglr-Saxons who are now settling in various parts of the 
country of which it treats. 

Next we have the first volume of a complete physical 
description of the Argentine Republic, by Dr. Burmeister 
himSelf, which when finished will, as we understand from 
iHe introduction, contain a much more complete account 
of this extensive territory and its products than any work 
that has yet appeared. The present portion of it gives us 
th^ history of the discovery of the country and an account j 
of 1 its physical geography. Subsequent volumes will con- j 
tain a general rlsumi of its natural history and geology. 1 
A French edition as well as a German will be issued, and 
a folio atlas will contain the necessary illustrations. 

The third work on our list is the first volume of the 
u Acta w of the National Academy of Sciences of Cor- 
dova, which, as we have explained to our readers on 
former occasions, has been recently re- constituted under 
Dr. BurmeistePs directorship. It contains contributions 
to science by some of the members of the new profes- 
soriate, the organisation of which has caused our excel- 
lent friend so much embarrassment Dr. Stelzner and 
Dr. Brachebusch treat of various points in the geology 
a$d mineralogy of the Argentine Republic. Dr. D. C. 
Berg contributes an essay on the Lepidoptera of Pafca- 
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gonia, based upon collections made during an excursion 
to that country in 1874. 

Lastly, we have an* excellent memoir by Dr. Bur* 
meister on the Fossil Horses of the Pampas formation 
written in Spanish and German, and prepared, as it 
appears, on the occasion of the International Exhibition 
of Philadelphia. Eight well-executed lithographic plates 
illustrate this important work, which is executed in the 
same style as other excellent essays of the indefatigable 
author that we have already noticed on former occasions. 
An Appendix contains a complete list of the mammals of 
the Quaternary Pampian formation, remains of which are 
contained in the Public Museum of Buenos Ayres. From 
this i( appears that between fifty and sixty species are 
represented more or less perfectly in this unparalleled 
serie4 amongst which are many specimens that, in spite 
of th? richness of our own palaeontological collections, 

I might well excite the envy of Prof. Owen and Mr. 
Waterhouse. 

OUR BOOK SHELF 

United States Commission of Fish and Fisheries . Part 
HI. — Report of the Commission for 1873-74 and 
^874-75. (Washington Government Printing-office, 
<876.) 

Tills volume is quite as interesting as any of those which 
ha^e preceded it, whilst the amount of reliable information 
it brings to a focus, not only regarding the fish and 
fisheries of the United States, but of the fisheries of 
Great Britain, Sweden, Prussia, Holland, France, and 
Russia, is remarkable ; nor are the historical observa- 
tions on the condition of the fisheries among the ancient 
Greeks and Romans, and on their modes of salting and 
pickling fish less interesting. The volume is throughout 
so rich in statistics and details of piscicultural labour that 
we feel embarrassed as to what part of it to notice first ; 
to give a detailed account of the contents is simply 
impossible in anything like the space we can afford. As 
! readers of Nature may be aware, the present volume is 
one of a series having for its object an exposition of the 
present state of the American fisheries, and in particulur 
showing the extent to which the seas and waters of the 
United States have been over-fished, and how far the 
systems of artificial fish culture at present in vogue 
provide a remedy for the reckless spoliation of the waters 
which has been going on for the last twenty years. 
Familiar as we are with the figures of fish-culture, so far 
as they are locally applicable to British enterprise, and 
whether in respect of oysters or salmon, any details we can 
give are utterly dwarfed by the fabulous-looking figures 
applicable to what has been achieved in America. The 
young salmon which have been thrown into the River Tay 
from the Stormontfiekl hatching-ponds since the beginning 
of the experiments in 1853 up to the present time, will not 
be equal to the operations of one season on the Upper 
Sacramento ; in 1875 the salmon eggs collected numbered 
1 1,000,000, making a bulk of eighty bushels, and weighing 
nearly ten tons 1 These eggs, so carefully packed that 
only a small percentage was wasted, have been largely 
distributed over America, and will doubtless ultimately 
add largely to the fish supply of the United States. 

Another fish which has been subjected to the mani- 
pulations of the pisciculturists on a positively gigantic 
scale is the shad, Alosa saptdmima* and the fish locally 
known as the “alewife,” Pomolobus pseudo-karengm. 
These fishes were at one time (forty years since) exceedr 
ingly abundant in the Potomac river, so much so that as 
many as 22,500,000 shad and 750,000/300 alewif© were 
captured in six weeks' time. Only a small percentage of 
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these numbers can now be taken. Enormous quantities of go, are ia complete accord ance with those Have obtained from 
shad have been bred from the tee and sent into the a similar comparison of some of the rainfalls ha Bengal. 
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waters in order to renew the supply ; many millions of 


The chief obstacles in the way of ntakfo 
complete and exhaustive comparison of the min 


a thoroughly 

healthy young fish are thus annualiy added to the stock, wd exhaustive comparison of die rainfalls throughout 

and frest rivers are now being populated with shad. . _ <?> the . 
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for ttie warmer waters of America, and especially suited 

to the mill-ponds and sluggish rivers and ditches of the remits are extremely valuable, especially as they tend to exhibit 


physical cycle, via,, its repetition. 
I here append a comparison oi 


groups of minimum and maximum sun-spot years, together with 
the years immediately preceding and following them (except in 
the case of the former, where the rise after the minimum is often 


south. Some most interesting information is given about what Prof. Balfour Stewart considers to be the true test of a 
the carp and its numerous varieties, but it is too detailed physical cycle, via,, its repetition. 

for quotation. Another noteworthy feature of American I here append a comparison of the rainfall of Calcutta, for 
fish-culture is the transport, in “ an aquarium car," to the mouth* of January, February, and March, arranged in four 

coast and inland waters of California, of various fishes r° u P* of minimum and maximum sun-spot years, together with 
and crustaceans of North America, in order to test the t “ c y** n ^mediately preceding and following them (except in 
question of whether they could be acclimatised in the ^ the fonner, where the rise after the minimum i» often 

warmer latitudes of the Pacific. The first experiment mpia, ‘ 

failed through an accident on the railway, but on June 

12, 1874, the car arrived safely with its interesting freight. Minimum sunspot group*. Maximum sun-*pot group*. 

Out of a lot of 150 lobsters which were placed in the 

aquarium car, only four, however, were left alive on reach- Y Total of each Y Total or each 

ing San Francisco Bay, and these were put into the sea **** s r °up* ear *' group 

at Oakland Wharf, nine days after they had been taken 

from the Atlantic Ocean. It is thought probable that the inches. inches, 

four specimens did not ultimately live, but as two of the 1842 

four were big with spawn it is probable the eggs would 1843 7 80 3*54 

come to maturity, as the death of the parent does not kill 1844 

the spawn. Lobster eggs, unlike fish ova, are fructified *854 -- . - 

before they leave the body of the animal *|55 7’ 2 9 *848 > j o*68 

An interesting account is given in the present volume Jgjr j j 

of the American oyster fisheries. lR J ,*&( 6-.* 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 1 
by his correspondents . Neither can he undatake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the apfsarance even of com ■ 
munications containing interesting ana novel facts,] 

Indian Rainfall and Sun-spots 

Since my last communication to you on the above subject I 
have bad some correspondence with Mr. Hill, the meteorological 


Minimum sun-spot group*. 

Maximum sun-spot groups. 

Years. 

Total of each 

v Total or each 

group. 

* -**«• group- 

1842 

inches. 

inches. 

>843 

1844 

780 

3'54 

1854 


1848 [ j 6-68 

.855 

7*29 

1856 


«« 49 ) j 

1865 

1866 


1859 ) i 

l86o> 64* 

1867 

1861 ) I 

1875 


| 1869 j 

1876 

14*60 ; 

! *870 \ j 976 

1877 



Total of aH ) 
the groups. { 


Total of all j 
the groups, j 


approxima 

follows;— 


is impossihle otherwise to ensure the appearance even of com ■ j„ addition to this it may be noted that the total fall during 
munications containing interesting and novel facts.] the same three months ol the four absolute minimum son-spot 

Indian Rainfall and Snn-.pota ?*"* l8 «. «8<6, ««> 7 . *«<» 1877 (probable minimum) is 15 98 

y , . inches, while that of the four absolute maximum sun-spot years, 

Since my last communication to you on the above subject I ,83^ 1 8 4 8 > i860, and 1870, reaches only the insignificant 
have had some correspondence with Mr. Hill, the meteorological mount of 248 inches Similar results are obtained if the 
reporter to the North- West Provinces, in the course of which be mont h of April and the months of November and December of 
has given me a more definite account of the results of his inves- t h<. preceding years are respectively included, thus evidently 
tigations. The outcome of our joint researches may be hroadiy lowing that the relation is one connected with the seasonal 
stated as follows In years of maximum sun-spot the summer distribution of the rainfall and not merely a coincidence, resulting 
rainfall is above and the winter rainfall below the average, while f rom having taken the rainfalls of special months, 
in yean of minimum sun-spot the reverse conditions hold, vis., j/ wc treat the rainfall of Debra, from 1861 to 1877, xn * 
the summer rainfall is below and die winter rainfall above the somewhat similar manner, by taking the rainfalls of January, 
average. February, and the previous December, and consider X 801, 1862, 

Though the preceding hypothesis can only be considered at 1863 to approximately represent a maximum group, the 
present in the light of a probability, it is considerably strength- results are as follows:— 
ened by the fact that, unknown to each other, Mr. Hill and 

«•— — — 

sent in a short report to Government of the results of his own 

investigations, which he roughly states in the following words : — Tot*l of each Vmm Total of each 

“I have examined the rainfall of Benares, All thabad, Agra, group group. 

Bareilly, Roorkce, Debra. Mussoorie, and Naini Tal, since 186 1, — — - — * ^ 

and I find that on the average the total annual rainfall of the inches. inches* 

maximum sun-spot years img % 1869, 1870, and 187 X, is about ,35 1861 

14 per cent, above the average for the whole period, and that of jg^ \ j 1862 

the minimum group 1866, 1867, and 1868, about 4 per cent 1867 ( 1863 

below it. On the other hand, when only the winter rainfall is ,g 7 c ; 1869 

considered, the defect in maximum son-spot years is about 21 jg^g 13*3 1870 10*5 

per cent, of the average winter fall, and the excess m minimum ,g 77 1871 

sun-spot years ia above 20 per cent,” Unfortunately no farther / 

darn appear to be available in the North-West Provinces, a« — „ , .. 

during the mutiny decade, 1851-1860, no regisier was kept, and I think an examination of the preceding comparisons of jme 
betore the mutiny the Schiagtm waits took away to Germany most winter rainfalls of Dehra Ualcu^a ^roixgb 


Minimum sun-spot groups. 


Total of each 
group 


Maximum sun-spot groups. 

Total of each 
sesr*. group. 


I think an examination of the pwcedir 
winter rainfalls of Dehra and Calcutta 


of the old rainfall records. The results, ho we v er, as for as thqr undoubtedly am) disclo ses distinct evidence of 


\ comparisons of the 
[rough though they 
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uniaoh with the sunspot period*, it ill events enough to warrant 
further and more complete investigations being made on the 
point. I will not trespass on your valuable space further than 
to add a similar rough indication of the inverse relation that 
holds in the case of the summer rainfalls. They will be seen to 
be greatest in years of maximum sunspot 

In the following groups the rainfall of Dehra is taken for the 
months of 3 une, July, August, September, and October during 
which the south* west mons oon rains fall. I give the separate 
rainfall during these months for each year, as well as the totals 
and averages* 


Maximum sun-spot groups. j Minimum sun-spot group?. 


Years. | 

Inches, j 

Totals 

j Years. 

Inches, j 

Totals. 

II 

9*'4 \ ! 
90-51 

181 ‘9 

• J875 
: 1876 

672 } 

! 761 

143*3 

Average for each year 

909 

Average 

for each year 71*6 

1869 

1870 i 

1871 : 

70-5 / ! 

77 > j 

100 2 ) ' 

247*9 

! 1865 
i 1866 
! 1867 

58-9) i 

j 67-o1 ' 

1 60 6 ) 

186*5 

Average for each year 

82 ’6 

Average for each year 62*1 


The averages give a mean average excess in eadh year in the 
maximum sun spot groups of 19*9 inches over each year in the 
minimum groups ; a gigantic difference certainly, and apparently 
maintained pretty consistently throughout by the rainfall of each 
year. The defect in the winter rainfall of years of maximum 
sunspot and the corresponding excess in years of minimum sun- 
spot together combine to render the excess in years of maximum 
sun-spot less apparent in the to r al annual falls, though it still 
exists to a certain extent. The present year (at present abnor- 
mally deficient in solar activity) appears destined to fulfil the 
preceding relations to an alarming extent. The winter rain- 
fall was unusually plentiful throughout Northern India, while, 
up to the present time, when the monsoon should be in full 
swing, the rains, except in Eastern Bengal, have been so scanty 
that unless rain falls soon and abundantly, we shall have to face 
a famine as fearful as that which is just now devastating Madras. 

E. D. Archibald 


Greening of Oysters 

It has long been known that oysters, when removed from the 
sea and kept artificially in shallow pits filled with salt-water, 
assume a green colour which is or was much thought of by 
epicures. While this spring at Le Croisic, at the mouih of the 
Loire, my friend, Dr. Bornet, informed Prof. Lankester and 
myself that this singular change was particularly observable in 
the oyster preserves in the neighbourhood. He was at that 
time at a Jo^s for an explanation, but 1 have just received a letter 
from him in whtch he gives the solution of the problem, and this 
will I think be so interesting to many of the readers of Nature, 
that I have ventured, although without his permission, to 
communicate it to them. 

“ As a souvenir of our meeting at Croisic, I send you some 
Corallinactee from that locality. Several have not yet been 
detected on the English coast, where, however, they ought to 
occur. I have added a Diatom, Navkula f us if or mu y Grunow, 
var. astrearia* This species, whose contents are of a cobalt-blue 
colour during life, occurs in profusion in the oyster-preserves of 
Croisic, and it is because they feed on this Diatom that they 
become green. Nothing is easier than to demonstrate the tact 
by placing white oysters in a plate of sea-water containing 
nothing but Navicula ftmformi r, and the 44 greening ” takes 
place in thirty-six hours. As often as the experiment is repeated, 
the same result follows. But why should Navkula fusiformis 
be blue, while all other Diatoms are colourless ? ” 

W. T. Thisklton Dyer 

P.8. — Since this note has been in type Prof. Oliver has 
called my attention to a paper in the 44 Mtimoires de la Soci&d 
Ltan&me dtt Calvados,’ 1 1824, pn, 135-158, by Benjamin Gaillon, 

hur la cause de la coloration des Huttres et sur les Ani- 
malcules qui set vent k leur nutrition/* The e animalcules form 
masses which he compares to the green irutter ot Priestley, and 
as he refers them to the genus Navkula of Bory, they are 


no doubt identical with those which Dr. Bornet has studied* 
Gaillon refers to an earlier memoir of his own on the same 
subject published by the Academy of Sciences of Rouen, and in 
the Annales des Sciences Physiques, for 1821. W. T. T, D. 


Reproduction by Conjugation 

The phenomenon to which Mr. Bennett alludes is, I presume, 
well known ; but it is not universal, though common. He will find 
illustrations in Hassall’g “British Freshwater Algae/* where the 
zygospores a;e formed in both filaments simultaneously ; e.g. f 
plate 19, Zygnema (Spirogyra) ; plate 38, several species of 
Tyndtridea. But in those genera in which the Zygospore is 
formed between the filaments it would seem impossible to decide 
which, is male and which is female, e.g. , plate 39, Tyndartdea 
, conspuua % immersa , Ralfsii t and decussates; or in the genera 
Meuxirpus, plates 42-47, and Stenocarpus , plates 47-49. 
j George Henslow 

Strange Dream Phenomenon 

After reading the interesting letter on a 44 Strange Dream 
Phenomenon ” which appeared in Nature (vqL xvi, p. 329) it 
occurred to me that it might be worth while to put on record 
the following experience which connects in a very striking 
manner the phenomena of dreaming and subjective vision. 
S >me time ago, when rather tired by overwork, I dreamt during 
lh<? night that some one had entered my bedroom and was 
approaching the pillow under my head with the intention of 
abstracting some valuable papers which I fancied were concealed 
beneath it. I noticed in every particular the dress, stature, and 
features of the intending robber, but just as he put forward his 
hasd towards thebed I began to awake, slowly at first, but with 
griat celerity as soon as I perceived the figure of my dream 
walking slowly down the side of the bed ; wide awake now, I 
watched it reach the corner bedpost, turn round, and with 
measured noiseless step pass along the foot, till on coming 
between the window and myself it disappeared, as all the 
44 ghosts ” with which I was then afflicted were wont to do when 
fchone through by the light. 

1 did not sleep any more for the rest of the night, and hence am 
perfectly certain that this was not 44 a dream within a dream,*' 
but a clear case of a subjective vision prolonged from the sleep* 
ng into the waking state, and thus affording evidence to prove 
! the essential identity which underlies the phenomena of 44 dream- 
j ing dreams ” and seeing 44 ghosts/* W. J, S* 


OUR ASTRONOMICAL COLUMN 

The Satellites of Mars.— The Paris correspondent 
i of the Times , writing on August 27, states that at the 
j meeting of the Academy of Sciences the same day, M. 
i Faye had announced the independent discovery of the 
satellites of Mars by M, Borreiiy at Marseilles, claiming 
(or him even an earlier detection than was effected at 
5 Washington. Prof. Watson’s name being introduced as 
j the American discoverer instead of that of Prof. Asaph 
j Hall, it is clear that the statement has arisen from a mis* 
conception on the part of the reporter at the sitting of the 
! Academy, who has confounded the discovery of No. 174 
! of the minor-planet group, by Watson and Borreiiy, with 
that of the satellites of M ars* 

A letter from Rear-Admiral Rodgers, Superintendent 
of the Naval Observatory, Washington, to the Secretary 
of the Navy, dated August 21, furnishes particulars of the 
observations and calculations bearing upon both satellites, 
which had been made up to that date. The outer 
satellite was remarked on the nth, bat its true character 
was not certainly recognised until the i6ih. On the 
following night Prof. Hall first observed the inner 
satellite. The discoveries were telegraphed to Messrs; 
Alvan Clark and Sons, at Cambridgeport, on the r8th, 
that confirmatory evidence of ihe existence of the satellites 
might be obtained by means of the 26-inch telescope of 
Mr. McCormick, at present in the hands of those eminent 
opticians, who succeeded in verifying Prof. Halt’s dis- 
covery, as did also Prof. Pickering and his assistants at 
Cambridge, Mass. On the 19th the discovery was 
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communicated to the Smithsonian Institution, and by it, 
to the European observatories. 

We subjoin the principal results of Prof. Newcomb's 
calculations on the first ten days' measures, extracted 
from a circular for which we are indebted to the 
superintendent of the U.S. Naval Observatory. 

For the outer satellite Prof, Newcomb finds : — 

Major axis of apparent orbit at distance [9*593°] 82**5 

Minor axis „ „ *f f '7 

Major axis of orbit at distance unity 32* *3 

Position angles of line of apsides of apparent orbit... 70°... 250® 
Passage through west apsis (/ — 250°). ..Aug. 19 at i6h*6 W.M.T. 

Inclination of true orbit to the ecliptic 25°*4 

Longitude of ascending node 82° *8 

Period of revolution 30b. 14m. 

Hourly motion in areocentric longitude Ii°*9i 

These elements give for the mass of Mars — 

3,090,000 

For the inner satellite Prof. Newcomb finds— 

Major axis of apparent orbit at distance [9*5930] 33" *o 

Passage through eastern apsis (/^ 70 0 )... Aug. 20 at 13b *o W.M.T. 

Period of revolution 7h. 3810*5 

Hourly motion in areocentric longitude . 47°*II 

If we refer the position of the orbit of the first satellite 
to the earth's equator, the ascending node will be found 
to be in 46^*4, and the inclination 36° 2. The real dis- 
tances of the satellites from the centre of Mars are about 
14,500 and 5,800 miles respectively. 

Prof. Newcomb, writing to the New York Tribune on 
August 22, gives some particulars relating to the new 
satellites. He remarks that the first question which will 
naturally arise is, Why have these objects not been seen 
before ? The answer is that Mars is now nearer to the 
earth than he has been at any time since 1845, when the 
great telescopes of the present day had hardly begun to 
be known. In 1862 when Mars was again pretty neat 
to the earth, we may suppose that they were not looked 
for with the two or three telescopes which alone would 
have shown them. In 1875 Mars was too far south of 
the equator to be advantageously observed in these 
latitudes. The present opportunity of observing the 
planet is about the best that could possibly occur. At 
the next opposition in October, 1879, there is hope that ; 
the satellites may be again observed with the great 
telescope at Washington, but Prof. Newcomb thinks that 
during the following ten years, when owing to the great 
eccentricity of the orbit of Mars, he will be much further 
from the earth at opposition, the satellites may be invisible j 
with all the telescopes of the world. In the present year \ 
it is hardly likely that they will be visible after October. 
The satellites may be considered as by far the smallest 
heavenly bodies yet known. " It is hardly possible to 
make anything like a numerical estimate of their 
diameters, because they are seen in the telescope only 
as faint points of light. But one might safely agree to 
ride round one of them in a railway car between two 
successive meals, or to walk round in easy stages during a 
very brief vacation. In fact, supposing the surface of the 
outer one to have the same reflecting power with that of 
Mars, its diameter cannot be much more than ten miles, 
and may be less. Altogether these objects must be 
regarded as among the most remarkable of the solar 
system." Prof. Newcomb further points out that we may 
regard M, Leverrier's mass of Mars as the product of a 
century of observation, and several years of laborious 
calculation bv a corps of computers, while from the 
measures on four nights of the new satellites* ten minutes' 
computation gives a mass which is In striking agreement 
with that of the illustrious astronomer of Parts. 

THE D’Angos Comet oe 1784,— In continuafion of oat 
remarks upon this objert* so tong considered apocryphal 


(Natto*, vcd. acvt, p. 1 24), we proceedto notfee an investi- 
gation by D'Arrest, undertaken in 1865, He refers tea 
somewhat confused note in Cooper's "Catalogue of 
Cometic Orbits," where the orbit given by D’Angos is 
introduced ** with no slight misgivings," though the writer 
thought his note was "considerably opposed to Encke's 
statement," on what precise grounds, however, is not very 
apparent And D'Arrest considered the essay in Zach's 
work may have received undue colouring from the editor, 
and a further proof of the non-existence of the comet is 
required. 

Deducing the sun's places from the Tables of Hansen 
and Olufsen, D'Arrest compares the fourteen days' obser- 
vations given by D'Angos in Bernouttli's and Hinden- 
burg's Magazine, with the best of two orbits calculated by 
Oibers from them, and finds what he terms “horrenden 
Abweichungen." A similar comparison by means of 
elements selected from numerous sets computed by 
himself, exhibits also great differences, so that his first 
conclusion is identical with that arrived at by Oibers and 
F.ncke, the comet's places are irreconcilable with para- 
bolic motion about the sun. On applying the general 
method of the Theoria motus he was led to extra- 
ordinarily small distances from the earth, in perfect 
agreement with the results obtained by Encke on a 
different method of procedure. 

D'Arrest then introduces the consideration of the 
geocentric hypothesis , We are certain of cases where the 
orbits of comets have undergone an entire change 
through the action of the planet Jupiter, and there is now, 
he urges, no difficulty in accepting the idea of an insig- 
nificant and small vaporous mass, passing with a retro- 
grade motion in such close proximity to the earth, that 
the case treated of in the “ M&ranique Celeste," book ix. 
chap, ii., may enter. The question is a complicated one, 
and D'Arrest contents himself with examining whether in 
the series of observations of the comet, there is anything 
to contradict the hypothesis that for a time it was moving 
as a satellite of the earth. Necessarily omitting parallax, 
he finds on this geocentric assumption the following 
elements : — Time of passage by the perigee, April 15*13649 
mean time at Paris ; ascending node 90° 52' 9" ; inclina- 
tion 43 0 8' 23* ; distance of perigee from ascending node 
128° 7 59" ; eccentricity 0*97320, and least distance from 
the earth in units of the semi-axis major of the moon's 
orbit 3 82290 ; motion, retrograde. When now the 
comet's distances from the earth are found from the 
observed angular motions, and again direct from the 
elliptical elements, a comparison shows that the angular 
motion with respect to the earth corresponds well with 
the law of areas, and the latitudes from this approximate 
calculation are sensibly better represented, than on the 
supposition of heliocentric motion. 

The general conclusions arrived at by D'Amst from 
his investigation appear to be these : that the impossibility 
of the observations published by D'Angos and the obvious 
imposition previously attributed to him are not in accord- 
ance with evidence. The comet may have been moving 
for a time virtually as a satellite at the earth, or while 
pasting very near to it may yet have been without the 
sphere of attraction, the definition of which is perhaps 
somewhat arbitrary. The difficulty and uncertainty 
attending further research, and the expense of time and 
labour necessary, induced D'Arrest to rest satisfied *ith 
having thrown a more satisfactory light on the observe 
tions of the second comet of 1 784, or at least of proving that 
a small body moving under certain conditions might have 
occupied the positions in the heavens attributed to it 
We have yet to give some account of a paper by Gauss 
on this subject. 

The Fikst Comet or 1877 (Boitmttrtv, February 8} 
—The elements of this comet* so for as yet published, 
appear to depend upon an Interval of observation of eight 
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d*ys only. The Mowing orbit by Mr. Hind is founded 
on positions between February 8 and March 1 1 ; — 
Perihelion Passage, 1877, January 1918369, G.M.T. 

Longitude of PeribeUon ... ... aoo 4 18 0 ) M. Eq. 

M Ascending Node ... 187 15 7*0 j 1877*0 

Inclination to Ecliptic 27 5241 

Log. Perihelion Distance 9‘9°7*303 

Motion — retrograde. 

There seems to be no sensible deviation from the 
parabola. 


BIOLOGICAL NOTES 

New Work on Birds.— We have received the 
prospectus of a new work by Dr. A* B. Mayer, 
Director of the Royal Zoological Museum of Dresden, 
to be entitled “ Abbildungen von Vogel- Skeletten,” 
in which he signifies his intention to publish, in parts, 
figures of the skeletons of rare or little-known birds. 
Each part is to contain ten plates of large quarto 
size, one of which, representing the skeleton of the 
extremely uncommon parrot from New Guinea, Dasyp* 
Plus pccqueti (Lesson) accompanies the prospectus. It 
is a photo-lithograph, and differs materially from any 
other which we have seen in one important particular, 
namely that the bones of one side only are ^depicted, 
which is a great advantage, as it prevents the confusion 
unavoidably associated with the representation of the 
whole structure The illumination of each bone and the 
focus of every part is most satisfactory, more so in many 
respects than any drawing could possibly be. Short 
commentaries, with measurements, will accompany each 
plate. It is proposed that Part I. shall contain figures of 
Lori cuius cuiacissi, Charmosytta josephince , Mcropogon 
forsteni* Paradisea papuana , Cicinurus rcgius , Mann - 
codia chaiybta , Ptilopus species us, Otidiphaps nobilis, 
and G alius bachiva (from Celebes). In the series is also 
to be included the skeletons of the several domestic 
pigeons and fo*Is. We hope that Dr. Mayer will have a 
large subscription to this valuable addition to ornitho- 
logical literature. 

The Body-Cavity in the Head of Vertebrates. 
— It has hitherto been regarded as a point of distinction 
between the mouth, throat, and gill region of vertebrates, 
and the rest of the trunk, that in the former no splitting 
of the body wall took place in early development, while 
in the trunk the body- wall becomes sharply separated 
from the contained viscera, and a cavity arises between 
them, part of which is the peritoneal cavity. Mr. Balfour 
{Jour % Anal,, April, 1877) has announced the discovery 
in sharks of a head-cavity on either side of the throat, 
dividing the growing tissue into an inner and an outer wall. 
When the visceral clefts (future gill-slits, &c.) appear, 
they subdivide these cavities into smaller ones. The 
head-cavity even grows forwards as far as the eye, and 
ultimately there is a series of cavities : (i) a premandibular, 
(2) a mandibular, (3) a hyoid, (4) a series in the branchial 
arches. These cavities ultimately atrophy, but their walls 
become developed into muscles, and they answer to the 
muscle-plates of the rest of the body. Thus this discovery 
gives imormation of a most valuable kind as to the seg- 
mental relations of the head to the rest of the body, 
besides furnishing a glimpse of a primordial condition in 
vertebrates which had till now remained unknown. 

FISH RATING BlRDS,-~Mr. Joseph Wfllcox has recorded 
an interesting observation on the crow blackbirds of 
Florida {Quiscalus purputms ). Standing on the bank of 
a river in Florida, he noticed a commotion among a 
congregation of crow blackbirds, which were anxiously 
looking into the water. A large bass was pursuing its 
favourite food, the small fry, and the latter, in their frantic 
efforts to escape, jumped out of the water, and many of 


them fell on the land. The blackbirds, evidently experts 
at the game, immediately pounced upon the small fish, 
and swallowed them before they could get back into the 
water. (Proc, Acad. Nat. Sci., Philadelphia, 1877) 

Ants' Domestic Animals.— Prof Leidy ^Philadelphia) 
has observed colonies of F. flava in possession of several 
kinds of insects at once, A comparatively small assem- 
blage of them had three groups, an aphis, a coccus, and 
the larva of an insect, apparently coleopterous. The 
aphides were kept in two separate herds, and these were 
separated from a herd of cocci. In a larger colony of 
ants there was a collection of aphides occupying the under 
part of one margin of a stone, for ten inches^ long by 
three-quarters of an inch wide. A distinct group of 
cocci j closely crowded, filled a square inch. They all 
appeared to be carefully attended to by the ants. 

A Whale in the Mediterranean. — M. P. J. Van 
B^neden has made a short communication to the Aca- 
ddmie Royale de Belgique, published in that Society’s 
Bulletin , with reference to a letter by M. Capellini, bn 
a true whale captured in the Mediterranean Sea, near 
Taranto. The Italian author suggests the new specific 
name Balana tarantina , but M. Van Reneden much 
more reasonably thinks it most probable that it is a stray 
specimen of B. biscayensis. 


THE LATE MR , . GASSIOT 

E last week announced briefly the death of Dr. J 
P. Gassiot, and now give some account of the prin- 
cipal scientific results obtained by him. Mr. Gassiot, 
partner in the firm of Martinez Gassiot and Co., wine 
merchants, Mark Lane, first devoted his spare time to 
electrical experiments about the year 1838. An Electrical 
Society was formed about that time in which he took an 
active part. At one of the meetings it was observed 
that when the two copper wires forming the poles of a 
powerful voltaic battery were crossed and drawn asunder 
so that the voltaic arc passed between them, the positive 
terminal became heated to incandescence, while the 
negative remained comparatively cool This excited 
great interest in Mr. Gassiot's mind and led him to make 
several experiments, but without thoroughly explaining 
the phenomenon. In the course of these experiments he 
procured powerful batteries, first of Darnell's construc- 
tion, then of Grove's, and ultimately a large water 
battery. 

It had been observed by many writers (principally 
Continental) that while the dynamic and chemtcal effects 
of the voltaic battery increased in intensity in proportion 
to the increasing chemical action in the cells of the 
battery, the static effects, such as the repulsive action in 
a gold leaf or pith ball electroscope, the spark, the power 
of charging a Leyden phial, &c., were more intense when 
the battery was charged with water and had consequently 
but a feeble chemical action in the cells. This anomaly 
puzzled electricians much, and though sought to be 
explained by various hypotheses, was a great stumbling- 
block in the way of the chemical theory of the voltaic 
battery. 

Mr. Gassiot had been led to attach great value to good 
insulation between the cells of the battery, and he pro- 
cured to be made a Grove battery (the most powerful 
chemical battery known) of too glass cells, all having 
long glass stems, and separated from each other. This 
battery gave very powerful chemical results, and a voltaic 
arc of great brilliancy 5 but, what was of the greatest 
importance, he found that with this battery the static 
effects, or effects of tension, were greater than those of an 
equally-sized water battery. The puzzling .anomaly was 
thus explained : the reason why the chemical battery had 
seemed inferior in tension to the water battery was that 
from the effervescing liquids, the close approximation of 
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cells, and their being moistened with good conducting Mr. Gassiot devoted himself for a 





the terminal, or very feeble ones, were perceptible. This examination of the electric or voltaic discharges, and 
mob, by far the most important of Mr. Ga^siot’s labours, proved distinctly that when the attenuation was pushed 
was published in the Phil, Trans . of the Royal Society to a high degree of rarity, the electric discharge would 
for f 844, p S9. It got rid of the strongest objection to not pass at all, a mult which had been observed by 
the chemical theory of the pile, and brought into harmony 1 Morgan {Phil. Trans., voL lxxv.), the accuracy of whose 
results which up to that time had appeared discordant j experiments was impugned by Davy. 

In 1852 Mr. Grove had published in the Phil. Trans . , Mr, Grove, as an answer to the contact theory of the 
of the Royal Society, in a paper u On the Electro- Chemical voltaic pile, had shown that if two polished plates, one of 
Polarity of Gases,” an account of transverse dark bands sine, the other of copper, we» approximated, but kept 
or striae, which he was the first to observe in the electric from contact by a thin film of paper or mica! and then 
discharge* The discharges were obtained from a Ruhm- j separated, the electric effects, alleged to be due to the 
korf coil, and made to pass through attenuated gases, or j contact of dissimilar metals, were produced ; It was ob- 
wbat were commonly called vacua. Mr. Gassiot made a j jicted to this experiment, and not without reason, that 
vast number of experiments on these striae, the most j these effects mteht be produced by friction of the paper 
important of which was that he obtained them in a or mica. Mr. Gassiot effectually got rid of this objection 
Torricellian vacuum with the voltaic arc, showing that j by bringing the plates into close proximity by a delicate 
they did not depend on the intermittence of the discharge micrometer apparatus and then quickly separating them ; 
(occasioned by the contact-breaker), but accompanied all the same electrical results followed (JPhil. Mag., October, 
electric discharges in vacuo . There is, perhaps, some 1844). 

doubt whether the voltaic arc is absolutely continuous, or The above are the principal of many curious results 
whether it docs not produce, by its action on attenuated obtained by Mr. Gassiot. While thus giving up his 
gas, something like waves (a stone thrown into water may leisure time to science, he was a diligent and successful 
be a rough simile), hut at all events it is continuous in its j man of business and a liberal promoter of, and contribu- 
mception, and in that respect quite different from the tor to, all useful scientific and benevolent objects, some of 
interrupted discharges of the contact-breaker apparatus, which we mentioned in our previous notice, 
or the common electrical machine. 


THE SPECTRUM OF NOVA CYGNI 

I N the M ona tsberi ch t of the Royal Academy of Sciences 
of Berlin (May, 1877), Herr Vogel the emuent j 
astronomer, publishes the details of his investtgat»dm Of 
the spectrum of the new star in Cygnus, and whilst ex- 
pressing hts own views with regard to the physical con- 
dition of the star, enters upon a criticism of those of 
other observers. Herr Vogel observed the spectrum on 
sixteen different nights ; the first observation was made 
on December 5, \ben the star was of 4*5 magnitude,*, 
the last on March to, when the magnitude was only 
8*3. 

Herr Vogel's observations show that the spectrum of j 
the new star was a continuous one, showing numerous j 
dark lines and bands and several bright lines. The j 
intensity of this continuous spectrum, which at first was j 
very brilliant, decreased rapidly, so that three months 
after the discovery of the star it was only partly visible, 
and even that part was very faint. The decrease of in- j 
tenrit) did hot spread evenly over the whole spectrum ; ! 
the blue and violet rays grew fainter far more rapidly ! 
than the green and yellow rays. The red part of the 
spectrum, which already during the first observations was 
very dim a* d crossed by broad absorption bands, soon dis- 
appeared altogether, so that a bright line in the red seemed 
to remain quite isolated. At first a dark band in the 
green, and, later on, a very broad dark band in the blue, 
were particularly conspicuous. With the exception of a 
bright line in the red, the other bright lines at first sur- 
passed the continuous spectrum but very little in brilliancy ; 
they could therefore be seen only with difficult y. During 
the rather rapid decrease of imen-ity of the continuous 


spectrum they, however, became more easily discernible, 
and, as results from the measurements made, the hydro- 
gen lines Ha and H /3 were particularly bright, and, later 
on, a line of 499 milL mm, wave-length* This latter line 
j remained longest when the spectrum faded away, and 
finally surpassed the hydrogen lines in intensity ; the red 
hydrogen line was the first to grow fainter. The wc&tket 
I not having been very favourable, the measurements which 
Herr Vogel made have no claim to very great accuracy, 
1 but they at least prove that the following bright lines 
] have appeared in the spectrum : — 

| 1. The hydrogen lines ^ j beyond doubt. 

Hy most probably. 

2. A line of 499 mill. mm. wave-length ( ± 1 mill. mm.). 
This line coincides tolerably well with the brightest line in 
the nitrogen spectrum under ordinary pressure ; it is the 
same line which is brightest in the spectra of nebulae. 

3. An indistinct line of 580 m. mml wave-length. 

4. An indistinct line of 497 m. mm. wave-length. This 
nearly coincides with a close group of lines In the atmo- 
spheric spectrum. 

5. Some bright lines were seen in the neighbourhood of 
b and E , but their position could not be measured. On 
December 5 two lines were measured in the blue (of 474 
and 470 wave-lengths and were also observed on Decem- 
ber 8, but, later on, only the second one has again been 
seen as an indistinct band of 467 wave-length. 

In the accompanying illustration (Fig. 2) we reproduce 
Herr Vogel's drawings, which supplement his observa- 
tions, and, as he points out, contain many a detail which 
could not well be described in words. 

Herr Vogel, in discussing the views of other attrono- 


Comu’ji Spectrum ©f )fd+ft Cygui, , ’ 

mm, first deais with M . Comu’sobServations. M. Cornu ] several bright line* in the [spectrum? viz., wave-lengths, 
made bu hm observations on Decembers and 5 (see 661 (Ho), 588, 531, <17, $00; 483 (Hj 9), 451, 435 (Hy). 
Nature, vd. xv. p. 158); be succeeded in measuring } He saw no daw bands distinctly in the} continuous 
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spectrum, * because, 1 * says Herr Vogel, he doubtless 
observed with a spectroscope Of too great a power of dis- 
persion, and therefore many details escaped his notice. 
This supposition is confirmed by the drawing, published 
in the Comfit** Rend us (t. S3, p. 1,172), where M. Cornu 
represents the spectrum as consisting of two parts, and, 
which contains no other details besides the bright lines/ 
As the line 588 wave-length, measured in the star spec- 
trum, corresponds closely with D a , also the line 531 wave- 
length, with the well-known corona line (53 1, 6 wave-lengths) 
and finally the line 517 wave-length, with the middle of 
the magnesium lines b % M. Cornu draws the conclusion 
that with regard to chemical composition the atmosphere 
of the star coincides completely with the chromosphere 
of our sun : M en rfsumf , la lumi&re de Tftoile parait 
possdder exactement la m&me composition que celle de 
1’enveloppe du soieil, nommde chromosphere.” Herr 
Vogel, however, thinks that this conclusion is not alto- 
gether justified, since a line (500 wave-length), which 
does not occur m the chromosphere was distinctly visible 



with the other bright lines in the spectrum, and it 
eventually became the brightest line of the whole spec- 
trum. Comparing his own observations with those of 
M, Cornu, Herr Vogel points out that they agree per- 
fectly with regard to the presence of the three hydrogen 
lines, and that of the brightest line of the atmospheric 
spectrum, or the principal line of the nebulae spectrum 
(500 wave-length). He could not determine the position 
of the bright green lines with sufficient exactness ; on 
one day he found for them 527 and 514 wave-lengths 
respectively, but these figures differ considerably from 
M. Cornu’s ; this is still more the case with the lines in 
the blue, for which he finds 466 wave-length, while M. 
Cornu has 451 wave-length. The line 588 wave-length 
of M Cornu was observed by Herr Vogel on one occa- 
sion, 'but was not again seen afterwards. 

Father Secchi, in a short note in the Astronomisch* 
Nachrichten (No. 2,116), says that M. Cornu’s description 
of the spectrum 0/ the new star is correct, with the 
exception that the bright lines were not indistinct but 
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well defined, like lines in spectra of nebulae. Father 
Secchi observed on January 7 and 8, when Herr Vogel 
also saw the lines well defined. He is very positive that 
one of the bright lines is a hydrogen line, another a 
magnesium line, and a third a sodium line ; this, in Herr 
Vogel's opinion, is decidedly a mistake, because on 
January 8 the lines in the vicinity of the magnesium 
group were quite faint, and no bright line near D was to 
be seen. According to Herr Vogel, the bright lines which 
Father Secchi saw were a considerable distance away 
from the sodium and magnesium groups respectively, 
their wave-lengths being $00 and 58a 
Mr. Copeland, who worked with a star spectroscope of 
Herr Vogel’s construction, which was connected with the 
1 5-inch refractor of Lewd Lindsay’s observatory, made the 
first observation on January 2, when the star was of 7th 
magnitude. He found the spectrum to be remarkably 
bright and consisting of a faint, continuous spectrum, 
crossed by five bright lines, of which he determined the 
following wave-lengths i— (i) 655, intense bright Ted ; 
(2) $81, middle of a rather bright band in the yellow, 


fading off rapidly on both sides ; (3) 504, and (4) $ 6 , 
bright, well-defined lines ; (5) 456, faint line in the violet 
Nos. 1 and 4 are the hydrogen lines ; No. 3 is the brightest 
line of the nebula; spectrum. On January 9, when the atmo- 
sphere was particularly favourable, Mr, Copeland observed 
two other lines, of 594 and 414 wave-lengths respectively. 
The first was a “ very narrow fine,” the second H exces- 
sively faint, but still certainly and repeatedly seen.” In the 
vicinity of about 52$ wave-length, Mr. Copeland observed 
the maximum of intensity of the continuous spectrum. Mr, 
Copeland’s observations agree very well with those of 
Herr Vogel 5 the only exception being the violet line ( 45 °) 
for which Herr Vogel found a greater wave-length, line 
414, observed by M. Copeland, may possibly have been the 
fourth hydrogen line H8, if 4*4 is not a mistake of the 
printerand should be 434. as it would be strangeif Mr, Cope- 
land had not seen the third hydrogen fine H y (434) whfdi 
was distinctly visible. Mr. Copeland pointed out that the 
line of 580 wave-length corresponds closely with a fine which 
Herr Vogel observed in the spectra of three faint stars, also 
belonging to Cygnus, which, have quite abnormal spectra, 
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end Herr Vogel owns that, however small the similarity for any long pepod if thefirst hypothesis be correct The 
between these spectra and that of the new star may have gas breaking forth from the hot interior of the body will 
been at first, a certain resemblance appeared when the impart a portion of its beat to the surface of the body 
latter grew fainter ; not only the line m question coin- ana thus raise the temperature of the latter ; cause- 
cided with one in these spectra, a coincidence was quently the difference of temperature between the incan- 
also evident in a maximum of brightness in the blue descent gas and the surface of the body wifi soon be in- 
{467 wave-length) and in a dark broad band dose to this sufficient to produce bright linos, and these will disappear 
maximum from the spectrum. This view applies perfectly to stars * 

Mr. Backhouse, of Sunderland^ observed the spectrum which suddenly appear and soon disappear again, or at least 
on January 26, and found the brightest line to be of 503 decrease considerably in Intensity, <>., for so-called new 
wave-length. He remarked in a note to Nature (vol. stars, in the spectra of which bright lines are apparent, if 
xv* p. 295}, that at the end of December, not this line but the hypothesis mentioned below is admitted for their 
line F was brightest; Herr Vogel's observations quite explanation. For a more stable state of things the second 
agree with those of Mr. Backhouse. hypothesis seems to Herr Vogel to be far more adapted ; 

In summing up and in his final remarks on this subject, he thinks, therefore, that stars like 0 Lyras, y Cassiopeia;, 
Herr Vogel first of all declares that he cannot agree with and others, which show the hydrogen lines and line D„ 
M. Cornu’s view as expressed by this observer in the bright on a continuous spectrum, with only small oscil- 
following phrase w Malgrd tout ce qu'il y aurait de lations of intensity, possess very large atmospheres in 
sdduisant et de grandiose k tirer de ce fait des inductions proportion, consisting of hydrogen and the unknown 
relatives k Tdtat physique de cette dtoile nouvelle, k sa element which produces the line D* With regard to the 
temperature, aux reactions chimiques dont elle peut £tre new star Herr Vogel points to a hypothesis which Herr 
le siege, je m’abstiendra de tout commentaire et de toute Zoeilner deduced from Tycho's observations of the star 
hypoth&se k ce sujet Je crois que nous manquons des named after him, long before the considerable progress 
denudes necessaires pourarriver k une conclusion .utile, had been made in stellar physics by means of spectrum 
ou tout au moins susceptible de controle ; quelque analysis. Zodlner supposes that upon the surface of a 
attrayantes que soient ces hypotheses, il ne faut pas star, through the constant exhalation of heat, the products 
oublier qu’elles sont en dehors de la science, et que loin of cooling, which in the case of our sun we call sun-spots, 
de la servir, elles risquent fort de Fentraver." accumulate in such a way that finally the whole surface of 

Herr Vogel thinks that the fear that a hypothesis might the body is covered with a colder stratum which gives 
do harm to science is only justifiable in very rare cases ; much less light or none at all Through a sudden and 
in most cases it will further science, in the first place violent tearing up of this stratum the interior incan- 
because it draws the attention of the observer upon things, descent materials, which it incloses, must naturally break 
which, without the hypothesis, he might have neglected, forth, and must, in consequence, according to the ex- 
Of course, if the observer is so strongly influenced, that in tent of their eruption, cause larger or smaller patches 
favour of a hypothesis he sees things which do not exist— of the dark envelope of the body to become luminous 
and this may happen sometimes— science may for awhile again. To a distant observer such an eruption from the 
be arrested in its progress, but in that case the observer hot and still incandescent interior of a heavenly body 
is far more to blame than the author of the hypothesis, must appear as the sudden flashing up of a new star* 
On the other hand it is very possible that an observer That this evolution of light may under certain Conditions 
may— involuntarily — arrest the progress of science, even be an extremely powerful one, could be explained by the 
without originating a hypothesis, by pronouncing and circumstance that all the chemical compounds which under 
publishing sentences which have a tendency to diminish the influence of a lower temperature had already formed 
the general interest in a question, and which do not place upon the surface, are again decomposed through the 
its high significance in the proper light. Herr Vogel is sudden eruption of these hot materials, and that this decom- 
almost inclined to think that such an effect might result J position, as in the case of terrestrial substances, takes 
from the reading of the above phrase by M. Cornu, and is I place under evolution of light and heat Thus the bright 
of opinion that nowhere better than in the present case, flashing up is not only ascribed to the parts of the surface 
where in short periods colossal changes showed themselves which through the eruption of the incandescent matter 
occurring upona heavenly body, the necessary data might have again become luminous, but also to a simultaneous 
be obtained for drawing useful conclusions, and the test j process 0/ combustion, which is initiated through the 
of those hypotheses which have been ventured with regard ! colder compounds coming into contact with the incan- 
to the physical condition of heavenly bodies, might be , descent matter. 

made. | Zaellaeris hypothesis on the gradual development of 

A stellar spectrum with bright lines is always a highly heavenly bodies, as he states it in his “ Photometric 
interesting phenomenon for any one acquainted with Researches” (p. 231, &c.), has been confirmed in its 
stellar spectrum-analysis, and is well worthy of deep essential points by the application of spectrum-analysis to 
consideration. Although in the chromosphere of our sun, , the stars. We recognise the different states of cooling in 
near the limb, we see numerous bright lines, yet > the spectrum, and in the cases of some fainter stars we 
only dark lines appear in the spectrum whenever we j have distinct data that in the atmospheres surrounding 
produce a small star-like image of the sun and examine it j incandescent bodies, chemical compounds may already 
through the spectroscope. It is generally believed that form and continue to exist The hypothesis on new stars is 
the bright lines in some few star-spectra result from gases in no wise contradicted by the spectral observations made 
which break forth from the interior of the luminous body, of the two new stars of 1866 and 1876. The very bright 
and the temperature of which is higher than that of the continuous spectrum and the bright lines, which at the 
surface of the body, M., the same phenomenon we beginning only slightly exceeded Its brilliancy, could notf 
observe sometimes in the spectra of solar spots, where be well explained if we only suppose a violent erupri# 
incandescent hydrogen, rushing oat of the hot interior, from the interior, which again rendered the surface Jpr . 
becomes visible above the colder spots through the part of it) lumiows, bm are easdy expl*^^ 
hydrogen lines turning bright But this is not the only thesis that the quantity of light is considerably augmeir: 
explanation. We may also suppose that the atmosphere through a simultaneous process of eetnbmtftan* If] Its 
of aster, consisting of incandescent gases, asis the case process is of short duration, then tfce<*»ttouous spectrum, 
m our sun, is on the whole colder than the nucleus, as was the case with thenewstar of 18?^ will very quickly 
hut with regard to the latter Is extremely huge* Herr decrease in intensity down to a certain limit, while the 
Yegel cannot well imagine hour the phenomenon can last bright lines in the spectrum, which result from the incan* 
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descent gases that have emanated' in enormous quantities 
from the interior, will remain for some time. 

The observations of the spectrum .show beyond doubt 
that the decrease in the tight of the star is in connection 
with the cooling of its surface. The violet and blue parts 
decreased more rapidly in intensity than the other parts, 
and the absorption bands, which crossed the spectrum, 
have gradually become darker and broader* 

Finally Herr Vogel regrets that the news of the dir 
covery of the new star by Herr Schmidt was only known 
so late* as doubtless during the first few days most 
interesting changes must have occurred in the spectrum,; 
while the star rapidly decreased in brightness. Herr 
Vogel recommends that In case of appearance of other 
new stars no time should be lost before spectral observa- 
tions are made, and points out that even with small 
telescopes very useful results may be obtained, if care is 
taken that spectroscopes are used of sufficiently low 
power of dispersion. 

The position of the new star with regard to two neigh- 
bouring stars of magnitudes 9' 1 and 9*4 Herr Vogel has 
determined as follows :~~ 

Nov* - * 9m*! ( Bonn . Durchmusl , ■+ 42 0 , 4184) 
1877*0 A « = - *5s*oo AS « 4 * i' IS " '4 
Nova - * 9m *4 t Bonn . Dure h must. , + 42 0 , 4185) 
18770 Aa w - 35s *34 A $ « - 1' I3"*2. 

As the first of the comparison stars has been determined 
at the meridian circle of Bonn, the position of the new 
star is : — 

18770, aih. 36m. 529*48 + 42° 16' 54" *5. 


THE TELEPHONE 1 

TN the following paper I call instruments employed in the 
^ transmission of musical sounds, tone telephones, and those 
employed in the transmission of the human voice, articulating 
telephones. 

In the year 1837, Page, an American physicist, discovered that 
the rapid magnetisation and demagnetisation of iron bars pro- 
duced what he called “galvanic music.’ 1 Musical notes depend 
upon the number of vibrations imparted to the air per second. 
If these exceed sixteen we obtain distinct notes. Hence, if the 
currents passing through an electro-magnet be made and broken 
more than sixteen times per second, we obtain “galvanic music " 
by the vibrations which the iron bar imparts to the air. The iron ‘ 
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vibrates, and therefore magnetises and demagnetises die electro* 
magnet as often. Hence whatever note be sounded into the box 
a the diaphragm > will vibrate to that note, and the electro- 
magnet fwm similarly respond and therefore repeat that note. 
Musical sounds vary in tone, in intensity, and in quality. Tht 
tone depends on the number of vibrations per second only j the 
intensity on the amplitude or extent of those vibrations ; the 
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quality on the form of the waves made by the vibrating particles 
of air. 

It is evident that in Reiss’s telephone everything at the receiv- 
ing end remains the same, excepting the number of vibration?, 
and therefore the sounds emitted by it varied only in tone and 
were therefore notes and nothing more. The instrument 
remained a pretty philosophical toy and was of no practical 
value. 

Cromwell Varler, in 1870, showed how sounds could be 
produced by rapidly charging and discharging a condenser. 

After alluding to the invention of Mr. Eiiroa Gray (Nature, 
voi xiv. p. 30), Mr. Preece said : — 

It remained for Prof. Graham Bell, of Boston, who has been 
working at this question with the true spirit of a philosopher 
since 1872, to make the discovery by which tone, intensity, and 
quality of sounds can all be sent. He has rendered it possible 
to. reproduce the human voice with all its modulations at distant 
points. I have spoken with a person .at various distances up tc 
thrty-two miles ; and through about a quarter of a mile I nave 
beard Prof. Bell breathe, laugh, sneeze, cough, and in fact 
mike any sound the human voice can produce. Without 
explaining the various stages through which his apparatus has 
passed, it will be sufficient to explain it in its present form* 
Like Reiss he throws a diaphragm into vibration, but Prof. 
Bell’s diaphragm is a disc of thin iron a t which vibrates in 
front of a soft iron core b 9 attached to the pole of a permanent 
| bar magnet N S (Fig. 2). This core becomes magnetised by the 
i influence of the bar magnet NS, inducing alt around it a 
magnetic field, and attracting the iron diaphragm towards it. 
Around this core is wound a small coil c of No. 38 silk-covered 
copper wire. One end of this wire is attached to the line wire, 
the other is connected to the earth. The apparatus at each end 
is identically similar, so that it becomes alternately > transmitter 
and receiver, first being put to the mouth to receive sounds, and 
then to the ear to impart them. Now the operation of this 
apparatus depends upon the simple fact that any motion of the 
diaphragm 4 a’ters the condition of the magnet field surrounding 
the core b y and any alteration of the magnet field, that is eithtr 
Its strengthening or weakening, means the induction of a current 
of electricity in the coil c. Moreover, the Strength of this 
induced current depends upon the amplitude of the vibration, 


bit itself mparts these vibrations by its change of form each 
time it is magnetised or demagnetised. 

De la Rive, of Geneva, in 1843, increased these musical effects 
by operating on long stretched wires which passed through open 
bobbins of insulated wire. 

Philip Reiss, of Friedrkhtdorf, in 1861, produced the first 
telephone which reproduced musical sounds at a distance. He 
Utilised the discovery of Page by causing a vibrating diaphragm 
to rapidly make and break a galvanic circuit. The principle of 
bis apparatus is shown Fig. 1. 

b is ahotiow wooden box into which the opera to r tings through 
the mouthpiece 0. The sound of hit voice throws the dia- 
‘ *gm <* into rapid vibration so as toms!** and break contact at 
pMsniai points d at each vibration. This interrupts the 

«e«t dewing fa»m the batteries # as often aa the diaphragm 
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and it. form or the rate of vibration. The number of ear eat. 
cent of depend, upon the number o* vibration, of the 

diap hragm No. ftr* 1 current induced in the coil c fames 
through the line wire to the coil c\ and then it alter* the 
magnetisation of the core 4 *. incrcaaing or diminiahing iteattme- 
Son for the iron diaphragm o'. Renee the diaphragm if 
vibrated den, and every nbration of the diaphragm a mu»t bs 
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reputed on the diaphragm* with a strength nod form that 
mi it wry exactly together. Hence, whatever sound produces 
the vibration of <* is repeated by a\ because itsyibcatioat are an 
exact repetition of those of s. 

» ft is quite evident, however, that Bell's telephone is limited in 
its range. The currents operating it are very weak, and It is so 
sensitive to currents that when attached to a wire which passes 
in the neighbourhood of other wires, it is subject to be acted 
upon by every current that passes through any one of those 
wbes. Hence, on a busy line, it emits sounds that sre very like 
the pattering of hail against a window, and which are so loud as 
to o v er p ow e r the effects of the human voice. 

Now Mr, T. A, Edison, of New York, has endeavoured to 
remedy these defects in Bell's by introducing a transmitter which 
is operated by battery currents, whose strength is made to vary 
directly with the quality and intensity of the human voice* In 



Bell's Articulating Telephone.' 


carrying oat his investigations in this field he h <* discovered the 
cut ions fact that the resistance of plumbago varies in some ratio 
imcrsdy with the pressure brought to bear upon it Starting 
firm Reiss's transmitter he simply substitutes for the platinum 
point {d) a small cylinder of plumbago, and he finds that the 
resistance of this cylinder varies sufficiently with the pressure of 
the vibration of the diaphragm to cause the currents transmitted 
by it to vary in form and strength to reproduce all the varieties 
of the human voice. Hit receiver also is novel and peculiar* 
In 1874 be discovered that the friction between a platinum point 
and moist (hemically-pivpared paper varied every time a current 
was passed between the two* so that the rate with which the 
paper moved was altered at will* Now by attaching to a 
resonator a a spring b, whose platinum fcut c retted oh the 
chemically prepared paper d f whenever the drum * was rotated 

toWttmw* was used hr Prtoca k his <m 

N*mm August ft*, P 


and currents sent through the paper, the friction between t and a 
b *0 modified that vibrations are produced in the resonator 
and these vibrations are an enact reproduction of these given out 
by the transmitter at the other station, 

5 ™ht» telephone, though not in practical use in America, 1 $ 
under trial In some experiments made with it songs and Words 
were distinctly heard through 12, 000 ohms, equal to a distance 
of 1,000 miles of wire* 

Bell's telephone la however, In practical use in Boston, Fro* 
videuce, wad New York. There are several private lines that 
use it in Boston, and several more are under construction, I 
tried two of them, and though we succeeded in conversing, the 
result was not so satisfactoxy as experiment led one to anticipate. 
The interferences of working wires will seriously retard the 
employment of this apparatus, but there is no doubt that scientific 
deratJ P***® 11 * skill will rapidly eliminate all practical 

To Prof. Graham Bell must be accorded the full credit of 
being the first to transmit the human voioe to distances beyond 
the reach of the ear and the eye by means of electric currants. 


THE BRITISH ASSOCIATION 
REPORTS. 

Report of tJu Committee, consisting of the Rev* II. F. Barnes, 
C. Spence Bote, Esq., H. E . Dresser , Esq. { Secretary^ Dr. A. 
Gunther, J. E. II ar ting, Esq., J. Gwyn Jeffreys , Esq., Prof 
Niwton, and the Rev. Canon Tristram, appointed for the pur - 
post of inquiring into the possibility of establishing a Close 
Time for the Protection of Indigenous Animals. — Your Cora* 
mittee begs leave to report that the object for which it was 
appointed continues to receive a considerable share of public 
a tention, and that during the past year the three Acts of Par- 
liament establishing a close time for certain kinds of birds have 
attracted so much notice that there is no fear of their falling into 
neglect. 

There is no symptom of the diminution of the interest which 
the Sea-birds Preservation Act (1869) has always excited ; and 
within the past twelve months application for the extension ol 
the close time has been made, according to the provisions of that 
Act, by the Justices in Quarter- Sessions of Northumberland, 
Lancashire, and the North Riding of Yorkshire— facts which 
sufficiently speak for the general appreciation of the measure. 

The Wild Birds Protection Act ( 1872) is possibly viewed by 
the public with greater favour than either of the others ; but 
your Committee sees little reason to modify the opinion of it 
expressed in former reports. Nevertheless a conviction under 
it, presenting some rather important features, in May last, indi- 
cates that it is not so entirely useless as had been th ught. 

I nc Wild Fowl Preservation Act (1876) came into operation 
this year, and at first undoubtedly caused some discontent in 
many quarters, a warm discussion of its principle and pro vi dons, 
being raised by a portion of the public press. Your Committee, 
however, has noticed with much satisfaction that virtually no 
objection was taken to its principle, while the necessity of some 
enactment of the kind was conceded on almost every side. 
Furthermore, very nearly the sole cause of complaint lay in 
regard to the limits of the close time therein imposed, on which 
point no blame attaches to your Committee* The limits of the 
close .time proposed in the Bill, as draughted by your Com- 
mttttce, and introduced into Parliament, were, as stated in last 
year's report, altered in its passage through the House of Com* 
moos ; the change being such as your Committee then declared 
did not meet with its approval. Y our Committee is therefore in 
no way responsible for the unreasonableness of the dose time 
which wat enacted, and believes that the soundness of its views 
on the subject is now generally admitted. In confirmation of 
this belief it may be stated that the Justices in Quarter-Sessions 
of the counties of Dorset, Norfolk, Kent, Somerset, Southamp- 
ton, Wigtown, and Essex, have severally made application to 
the Home Office for such an alteration of the dose time as will 
bring it more or less nearly in accordance with that originally 
cronosed hw vour Committee. ' 

wui brought «un* thUAct. ft wn.«n«*d 
to be imperfect in that it did am exprewly prohibit the pomemion 
or role, dariog the ctoro time, of bud* of tbc kmd* profewedly 
protected, which had been impart* Jnto **» countoy from 
abroad. This charge was * imported by the dismissal (on the latter 

^certain 

poulfcryraea or gamedaalera in London, Add if it cofid have been 
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Mtained would undoubtedly tow proved the Art to be defcc- 
ive. Bat toe Royal Society for the Prevention <rf Croelty to 
flmmali appealed again* one of ttoeede^ww ; and on JnnetS 
ndgment waa given in the Coroinon Plea* Divuion of Her 
Majeity’a Court of Appeal agatort the defendants in toe case, 
thus proving that the legal interpretation of the Act agreed with 
the intention of Hs promoter*. . , w . . 

Your Committee has satisfaction in finding that the Fisheries 
(Oysters, Crabs, and Lobsters) Bill pasted the House of Com* 
mans on August a, and it has now doubtless become law. It 
ippears curious that no close time bad hitherto been provided 
by 1 die legislature for these important and favourite articles of 
food. 

Having regard to the applications made from time to time to 
3 ifferent members of your Committee by various persons inte- 
rested in seeing the close time principle more widely applied, 
your Committee respectfully solicits its reappointment. 


SECTION A,— Mathematical and Physical. 

Prof. S. Haughton gave a summary of the first reduction of 
Lhe tidal observations made by the recent Arctic expedition. 
The results arrived at were of great importance, and as far as 
lidal observations were concerned, the late Arctic expedition was 
a complete success ; they also came in at the right moment for 
comparison with those made in the Polaris expedition. Lieut. 
Archer had charge of the tidal observations made on board the 
Discovery , and his notes were as complete and valuable as any 
he had ever examined. The Discovery was anchored at Bilhow 
Harbour ; the Alert lay off Cape Sheridan, and was in every 
way less favourably situated for observing the action of the tides. 
The Discovery rose and fell with every tide, while the Alert, on 
the contrary, was surrounded by grounded ice of a formidable 
kind. Observations were made on board the Discovery every 
hour, instead of once in four hours, as required by the instruc- 
tions. It was an unprecedented feat that during seven months 
observations were made every honr, and that there were only 
six days in the whole course of that time in which he had to 
interpolate coefficients. The Alerfs observations required 
Coefficients for fifteen days. The results obtained by Dr. Bessel 
from the Polaris expedition were confirmed by the English 
expedition, viz., that there was a junction of two important tides 
in the largest portion of Smith's Sound. The position of the 
Discovery was much nearer to the point of meeting, and this 
afforded another reason why her observations were more valuable 
than those of the Alert, It seemed that a new type of tide had 
been discovered, which could not be confounded either with 
that from Baffin's Bay or that from Behring's Straits, thus con- 
firming Sir George Nares's opinion that Greenland is an island, 
as this new tide could Only have come round from the east coast 
by a northern route. This stronger tide also presented a feature 
or great promise in tidal theory, indicating the probability of 
actual measurable tides occurring every eight hours. Dr. Moss, 
of the Alert , who was present, explained ihe very different con- 
ditions under which the two ships wintered. 

Sir William Thomson read a joint paper by himself and Capt. 
Evans On the Tides of Pori Louis {Mauritius) and Freemantle 
{Australia)* The investigation had been undertaken in conse- 
quence o< the recent Government grant for scientific researches. 
A sum of Stool, had been voted from this grant on the urgent 
representations of Capt Evans and himself for the purpose of 
investigating the tides of the southern hemisphere, and making 
certain definite advances in the investigation of the tides in other 
parts of the wot Id, particularly in the Mediterranean. The first 
proceeds of the work done was the present paper. The obser- 
vations showed that there was a very near approach to equality 
between the solar diurnal tide and the lunar diurnal tide. The 
diurnal tide at Liverpool and Freemantle was about the same, 
but the semi-dkunal tide at Liverpool was about two hundred 
times as great at Liverpool as at Freemantle. He hoped that 
as the investigations were continued, they would be able not 
only to obtain scientific results but to obtain a practical way of 
giving tidal information in a form which would he useful to 
sailors*-* desideratum that had not. yet beet* obtained. Hitherto 
the theory of the Government had. been that -the' information 
given in the Admiralty tide tables was sufficient for the practical 
purposes of navigation ; and it was on that theory that Mr. £0*4 
whoa Chancellor of the Exchequer, refused thcappLcation of 'the • 
British Association for assistance in the matter. The foci was 


that the Admiralty tables did not give all that was necesmryfor . 
the purposes ofnauigntion, so that at all events the reason given 
by Mr. Lowe was a had one. However the money had now 
been obtained from the Government grant of 4,000/. for scientific 
purposes ; a grant, the working of which would, he hoped, more 
than fulfil all the aspirations <rt those who looked forward to it 
as a great boon to science, likely to produce results beneficial to 
the whole world* 

Prof. G. Carey Foster gave an interesting paper On the Mode 
of stating Certain Elementary Facts in Electricity, and Mr. J. 
Traill Taylor described a binocular microscope of high power 
which Capt, Abney stated overcame the many dtfficajrjp In the 
wsy of obtaining microscopic pictures. Mr. S. P. Thompson 
exhibited so me new optical illusions, which were much appreciated 
by the section, and also an improved lantern galvanoscope ; and 
Messrs. C. H» Steam andj* W. Swan exhibited anew form of the 
Sprengel air-pump. Among the other papers were An Account of 
some Recent Advances in the Lunar Theory, by Prof, J. G. Adams ; 
On the Eclipse of Agathodes considered in Reply to prof , New* 
comb's Criticism on the. Co-efficient qf Acceleration of the Moon's 
Mean Motion, by Prof* S. Haughton ; On the Lower Limit of 
the Prismatic Spectrum, by Lord Rayleigh ; On a New Unit 
of Light for Photometry, by Mr. A. Vernon Harcourt ; On a 
New Form of Apparatus to Illustrate the Interference of Plane 
Waves, by Mr. C. J. "Woodward ; and On the Physical Pro- 
perties of Solids and Liquids in Connection with the Earth's 
Structure , by Prof. Hennessjfc This last paper referred to 
experiments made by the author on the motion of fluids with a 
view to determine the conditions of viscidity and friction by 
which such motions are influenced. The principal results had 
been communicated to the Royal Irish Academy ; the inves- 
tigation had reference to Hopkins's theory of the great thickness 
of the earth's crust. 

Mr. W. H. Preece gave an account of the telephone (which 
we give elsewhere), with illustrations, and this excited much 
interest in the section. On a later day Dr. J. Graham Bell, who 
arrived at Plymouth during the meeting, gave a series of ex- 
periments with the telephone before Sections A and G con- 
jointly to a large audience ; it is scarcely necessary to say that 
the telephone was the chief attraction of the meeting. 

The supply of valuable papers in Section A was very good, 
and the meeting, as far as this section is concerned, was a 
successful one, though the attendance was not so large as last 
year at Glasgow. On account of the number of papers it was 
I necessary to divide the section into two parts on Monday and 
Tuesday, Prof. Cayley and Lord Rayleigh being respectively 
tjhe chairmen of the sub-sections on these days. On Monday 
the sub-section was occupied wholly with mathematics. There 
were papers by Frol de Haan On the Variation of the Modulus 
m Elliptic Integrals, by Prof. Cayley On a Suggested Mechanical 

Integrator for the Calculation 0/ an Integral J (X dx + ydy) 

along an Arbitrary Path, by Mr. J. W. L. Glauber On the Values 
of a Class of Determinants, and On the Enumeration of the Primes 
in BurckhardPs and Duxes Tables, by Mr. H. M. Jeffery On 
Cubic Curves, and by Sir William Thomson On Solutions of 
Laplace's Tidal Equation for Certain Special Types of Oscillation. 
Prof. J. C. Adams gave An Account of his Calculation 0/ the first 
Sixty-two Bernoulli's Numbers. Only thirty-one had been pre- 
viously calculated. Prof. Adams had also calculated the value 
of the sum of the reciprocals of the first thousand integers to 
260 decimals, and thence, by means, of the Bernoulli's numbers, 
the value of Euler’s constant also to 260 places. 

At the conclusion of the business of the section Sir William 
Thomson re erred to the great loss the Association had sustained 
by the death of Mr. Gasaiot, which took place on the first day of 
the meeting. 

SECTION C.— Geology. 

On the Exploration of some Caves in the Limestone Hills in 
Fermanagh , Ireland, by T. Plunkett.— This paper gave an 
account of trial explorations begun in the caves in question. 
They will nrw be carefully explored by a committee of the 
Association, Aided by a grant from its funds. Large numbers of 
bones associated with human remains are found: in cave-earth 
under stala g mite. The author also states that “a human jaw 
wAs found imbedded In glacial day and associated with scratched 
stones. n It is evident that the caverns here am of great interest 
ahd importance. 0 
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Oh the Origin and Antiquity of the Mounds of Arkansas, 
&S. f by Prof J. "W. Clarke— The mounds vary from three to 
five feet high, and are from fifty to 140 feet in diameter. The 
author suggest* that they were evolved from the simple cam- 
hillock by a race of men who followed the retreating glaciers. 

A Short Sketch of the finding of Silurian Rocks in Tcesdale, 
by W. Gunn, F.G.S, — It has always been believed that no 
rocks lower than the carboniferous limestone are exposed in 
Teesdale. The recent work of the Geological Survey has 
proved that certain peculiar beds at the Cronkley Pencil Mill 
are not carboniferous, but Silurian. Messrs. Gunn and Clough 
have lately described these beds in a paper read before the 
Geological Society. The notes submitted to the Association 
record further discoveries of silurian beds near Widdybank 
Farm. They probably belong to the Stockdale series of pale 
slates. 

Note on the Correlation of certain Post * Glacial Deposits in 
West Lancashire , by C. E. De Ranee, F.G.S. — This paper 
described the post-glacial drifts of the Ribble Valley, and com- 
pared them with the drifts of the Lancashire Plain. The sub- 
merged forest of the coast and the peat of the plains are continuous 
with the peat of the valley. They contain beech-nuts. The 
Ribble has excavated its valley in glacial drift to a depth of from 
1 50 to 200 feet ; the sea at the same time has cut back the coast, 
forming a lowland plain on which the forest grew ; subsequently 
the drainage became obstructed* and the peat was formed. A 
subsidence of the land of some seventy feet or more submerged 
the peat and forest 

On the Influence of the Positions of Land and Sea upon a 
Shifting of the Axis of the Earthy by A. W. Waters, F.G.S. — 
The author pointed out how the unequal distribution of land 
and sea may be an agent in preventing the movements of eleva- 
tion and depression of the land in one part of the globe, balancing 
those in another, and further showed how similar movements in 
various localities would differently affect the pole. 

Any movement such as a submarine elevation which displaced 
water would spread it over the oceanic area, and the effect of this 
would, with the present configuration, be the same as if about 
one-twelfth of the weight had been added in the southern hemi- 
sphere along 45 0 44' long. E., vis., in a line passing by the 
entrance of the White Sea over the Caucasus through the middle 
of Madagascar. 

As every submarine movement would create a force acting in 
this direction there seems reasonable ground for thinking the 
tendency would be for the shifting of the axis to take place near 
this Une. Dr. Jules Caret considers that the pole must hare 
moved approximately in a line passing through the meridian of 
52 0 long. E., and what is cause, what effect, and how far they 
react on one another, is fully worthy of examination by any 
physical geologist. 

The shifting caused by any elevation of land near the water or 
poles is very slight, so that the effect of the water displaced is 
up to about the fifth degree of latitude as great or greater than 
that caused directly by the movement ol the land. From this it 
is apparent that near the equator a submarine movement may 
act on the pole in a contrary direction to that exercised by a 
similar movement nearer 45* lat. As about one-eleventh of the 
globe is included between the latitude* 5* N. and 5 0 i>. the 
effects of the movements here are specially worthy of con- 
sideration. 

The effects of the drying np of an ancient Caspian Sea was 
taken as an illustration of the points brought forward. The loss 
of water of double the area of the Caspian evaporating to a depth 
of about 200 feet would by the lot* of weight of water, shift the 
pole about 1 66 feet towards the White Sea, but as this water 
would be so distributed as to cause additional weight along 
45® 44' long. E. in the southern hemisphere, it would shift the 
pole still farther in the same direction, making a total of about 
176 feet. If there were a Caspian Sea in the south along this 
line then similar phenomena would cause a movement of 156 feet 
as against x 76 feet in the north. 

On the Source asset Enactions of Carbons in the Crust of the 
Earth, by A. J. Mott.— Plant* get their carbon from the air, 
and as carbon deposits in the earth** crust, from the graphite of 
the Laurentiaa to the Lignites of the Tertiary, are believed to 
be derived generally from plants, the origin of those deposits 
must be looked for in the source of the atmospheric supply. 
Calculations based on the reports of the Royal Commission on 
Coal, and other data, show that the average quantity of unoxi- 
dised carbon of vegetable origin in the earth's crust cannot be 
ess* and is probably many times greater, than $000,000 tons 


{ per square mile of surface. This is 600 times as much as the 
atmosphere now contains in the form of carbon-dioxide, and if it 
had been drawn from an atmosphere originally charged with it 
to this extent, the oxygen liberated in the process would have 
been twice as much as now exists. As all animal life is 
destroyed by an y considerable change in the constitution of the 
air ; as it was abundant before the coal-formation, and as a great 
pan of the carboniferous deposits are of later date, the theory 
becomes maredible. We are obliged to conclude that the carbon 
withdrawn from the air and returned to the ground by plants, 
has been annually supplied, and the liberated oxygen regularly 
removed, and the only rational explanation is found in the 
hypothesis that the oxygen and carbon are reunited ; in other 
words, that carbon equal in quantity to the annual deposit is 
annually burnt underground. 

The objection to this, founded on the small quantity of 
nitrogen in subterranean gases, is readily shown to be invalid. 
The annual deposit of carbon, which is a measure of the quantity 
annually burnt underground, is estimated at three cubic miles ; 
the estimate being based on the annual produce and the known 
facts concerning its destination. 

It is shown that by ihis process of oxidation and Us physical 
consequences, the heat developed internally is probably equal to 
the annual loss, and that the earth, therefore, is not cooling. 
The extent of geological change thus accounted for is also 
considered, and the quantitative deductions are compared with 
known facts. It is concluded finally that the carboniferous 
deposits now existing can only be accounted for on the supposi- 
tion of previous similar deposits, and consequently that nothing 
is known at present as to the origin of vegetable life, or 
concerning any period before it existed on the earth. 

On the Occurrence of Pebbles in Carboniferous Shales in West- 
moreland, by G. A. Lcbour. — This was merely a note of occur- 
rence of rounded and subangular pebbJes of quart z or quartzite 
(which were exhibited) in a bed of carboniferous shale in Angill, 
Westmoreland. The pebbles were all of the same character, and 
were probably derived from some of the Lake District rocks and 
not from veins. 

Notes on the Age of the C heidot Rocks , by G. A. Lebour, 
F.G.S. — Hie Cheviot Hills consist of porphyrites, passing 
into granite and syenite ; ashes and doleritic rocks also occur. 
These igneous rocks are newer than the silurian*, on the 
denuded upturned edges of which they rent ; they are older 
than the lowest carboniferous (or median) beds of Northumber- 
land, for these rocks are in part composed of porphyrite pebbles. 
This evidence fixes the age of the mass of the Cheviots as 
Devonian, or thereabouts. The author showed that on the 
south side of the Cheviots, near the head of Rtdcwater, there 
are vesicular dolerites breaking through the median beds ; else- 
where (as in Punchestown Burn) there are doleritic breccias 
containing fragments of porphyritic and lower carboniferous 
rocks. We thus have evidence, in the Cheviot range, of rocks 
of probably Devonian, tuedian, and Bcrnician age, belonging to 
the same eruptive centre. 

SECTION D.— Biology. 

Department of Anatomy ami Physiology \ 

Address to the Department uy Prof, MacAlister, 
Vice-President. 

After referring to the strength and independence now pos- 
sessed by the sciences of animal morphology and physiology, 
Prof. MacAlister referred to recent important advances in 
embryology. Among researches respecting the early formation 
and primary developmental changes m the egg, he alluded to 
those of E. van Beneden, Biitsebli, Ihering, and Oscar Hcnwig, 
classified under three heads. (1) What is the method whereby 
the stimulus to development directly operates on the egg i ( 3 ) 
What becomes of the germinal vesicle ; and (3) In what manner 
and from what source the directive corpuscles arise* and what 
function do they serve in the animal economy. The neat subject 
dealt with was the history of the primitive groove of the fertilised 
egg, as discovered by Duisy, Schafer, 3 a! four, and Kauber. 
Prof. MacAlister could not but believe that a change had taken 
place in die position of the embryo on the suriaceof the gemma! 
disc in the evolution of vertebrates, afid that the primitive groove 
was the heirloom of this ancestral Change. Coming then to the 
question of the origin of vertebrate limbs* the address referred to 
the researches of BaFour and others, showing that the limb* arc 
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the remains of continuous lateral fins. The professor then went 
flU to |ay — 

: The vertebrate atumal (a primarily composed of a cham of 
similar segments* and there is no & prion reason m morphology 
why any one metamere should not bear limbs as well as any 
other. Nay, from the analogy of cbsetopod worms we ifoght 
; expect that— as In these each ionite usually bears two pairs of 
parapodia or stumpy foot -processes — so in similarly derived and 
similarly segmented forms there might be at least traces of a 

similar multiplication of appendages. 

In effect we really do find a somewhat parallel senes m the 
metameres of fishes* for* as Mr, Balfour has shown* the medio- 
dor*al fin comes into existence precisely in the same manner as 
foe lateral fin ridge, and being a double structure, as we learn, 
both in its specialised form and even in the structure of the 
Cartilaginous precursor of the interspinous bones, it may reason- 
ably be supposed to represent structures homologous with the 
system of notopodia in a laterally-compressed worm, fused toge- 
ther, while the paired fins may be regarded as the neuropodia, 
Separated by the visceral cavity, and which, in the degraded and 
compressed metameres behind the visceral cavity, also coalesce, 
forming another primary ridge, that of the anal and caudal fin. 

In relation to the primary source of origin and method of 
derivation of limbs we have to account for two separate factors, 
the limb-girdle and the limb-rays ; with regard to the former I 
fan now only refer to the hypothesis of Gegenbaur and Dohm, 
foat the limb-girdle* represent modifications Of the visceral 
; |rches, and l pass this by with two comments : — 1 . That the 
yiscerai arches are themselves to a certain extent specialised, and 
consequently it would be better to state the hypothesis thus, that 
the limb-girdles and visceral arches are specialisations of corre- 
sponding paraxial structures in different metameres. 2. In the 
Ught of the evident fundamental complexity of the limb-girdles 
H seems a simpler explanation of phenomena to regard each 
girdle as made up of the arches of several, probably three or 
more, metameres fused, rather than as subdivisions of a single 
Arch. 

As to the primary nature of the limb-ray, Professors Huxley 
|md Gegenbaur have taught us in their recent reconstruction of the 
theory of the Archipterygium, that the primitive limb was con- 
structed somewhat like the limb-ray of Ceratodus, having a 
Central jointed axis from which diverge fore and aft lateral pro- 
fesses, or, to use the elegant nomenclature of Prof Huxley, the 
primitive vertebrate limb consisted of a column of mesomeres, 
to each of which a lateral pre- and post-axial paramere was 
articulated. 

But even this form, though doubtless the stock from which 
the limbs of all vertebrates above the Dipnoi have sprung, is 
regarded, and with reason, by Gegenbaur as a derivative one, 
formed by the coalescence of a still more archaic arrangement 
pf rays appended to the paraxial arches referred to above. It is 
possible that me primary fusion may have taken such a form as 
foat which Gegenbaur represented in his original Archipterygium 
tyith more than ope cartilage appended to the girdle, a form of 
which the arrangement in the dogfish and angel-foatk may be 
representative, and these, by a still farther concentration, attended 
With an exaltation of the mesopterygium and a displacement of 
fhe propterygium as in Hexanchus, or of the pro- and meta- 
, pterygium as in Cestracion, msy thus reach the elongated form 
$f the limb in Dipnoi. ft seems obvious that this fish Ceratodus, 
though singularfy generalised, has arisen from a point in the 
vertebrate stem above the starting-point of the elnmobranehs. 

/ Whether this has been the case or no, whether foe elasmo- 

J ranch has been Qenvtd from an earlier condition than the 
ipnoan progenitor or no* the researches of Prof. Huxley have 
fWfo P^in that it is from the raeso-, and not from the meta- 
feterygjum that the single basal ray bone of the higher vertebrates 
has arisen. 

4 ' A curious question will naturally occur to anyone considering 
Sfhe genesis Of limbs* What is the reason that in vertebrate 
Animal* the number of limbs is limited* and apparently has 
always limited, to foqr ? and as we have seen that there is an 
pptological possibility that each of these contains elements from 
*-“trai metameres, there is no morphological reason, and forre- 
1 must he some mechanical cause for this limitation. Were 
JJ^riwitive vertcbiates -terrestrial we could understand that the 
fotrapod has a mechanical advantage over the tripod orany con- 
fbfofo w tfh an inferior number of limb*, both statically from the 
i of the strain on each support in the four-legged 
from the easily understood conditions 
i ip wajjcmg ; while the tetfopud exc^s 
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die hexapod or millipede not only because* by a reduction in 
number* the amount of nutrition required for the u*e of foe Btnbs 
is minimised, but it is absolutely demonstrable that the facility 
of rotation is increased by the reduction of foe limbs to foe 
lowest number consistent with other conditions of utility. In 
connection with this point Prof. Haughton has made some 
curious observations, foe results of which I hope we foall have 
laid before us in this department during our present meeting. 

But the earliest vertebrate* were aquatic* and yet even here 
we find the four-fold division of these actival appendages. 
These primitive form* differed from worms, in the greater 
amount of fusion of their metameres* which at an early period 
had ceased to give to these animals an externally jointed appear- 
ance, so we may learn from Amphioxus* which has branched 
from the vertebrate stem long before most of foe secondary 
characters, which are constant throughout the rest of the verte- 
brates, had been foreshadowed. Being thus more consolidated 
than worms, and moving, as they would necessarily do, more as 
a unit and less as a chain, the advantages of the mode of propul- 
sion by a tail, over swimming by means of the continuous lateral 
fin of united parapodia, would be increasingly manifest with 
increasing somatic rigidity. Hence, naturally, the parapodia of 
the hinder somites would coalesce to form a tail as they have 
done in fishes, and the appendages placed farther forward would 
undergo retrogression unless some function could be found for 
them which would make their retention an advantage in the 
economy. In foe long worm-like forms like lampreys, such a 
retrogression has absolutely taken place, as in fishes of this form 
the use of lateral fins is reduced to a minimum ; hence in the 
elongated form of ordinary fishes, like eels* band fishes, and 
blenniee, foe lateral fins become radimental or varied. But 
these prgans are of obvious use in giving a capacity to 
alter the plane of motion, a power which is necessary 
for most fishes* as they only act in elevation and depres- 
sion but in lateral rotation, as any one can verify for himself 
by watching fishes in an aquarium. In order to accommo- 
date these united lateral appendages most conveniently to the 
sinuous curves into which the body of a fish is thrown in swim- 
ming* and to diminish the surface of resistance to the water, the 
parapodia have divided themselves into two groups, leaving the 
cemre of the body, where the cephalic and caudal curves meet 
during progression, free irom lateral appendages. 

The address concluded by a brief notice of work in human 
anatomy. It was remarked that much remained to be done in 
details even in this well-wrought department. We had not 
available correct and broadly based statements regarding the 
average conditions of the variable parts of the human body. 
Considering foat something like six hundred bodies were annually 
directed in Great Britain and Ireland, such a basis ought to be 
easily attainable. In such work Prof. Wenzel Gruber, of St. 
Petersburg, the prince of descriptive anatomists, was laborious 
and indefatigable. Yet still much remained to he done to make 
human anatomy a really scientific study, a practical application 
of morphological principles. 


One of the features of this department was Prof. Haughton *s 
discourse on the best possible miraiier of limbs for an animal* 
The criterion was the most economical expenditure of force, 
according to mathematical principles. With regard to land 
animals, it was shown that the three-limbed vertebrate is superior 
to two and one-limbed forms, being perfectly st&bfo wpen resting 
on the limbs. The tour- limbed vertebrate, however, was able 
to preserve perfect stability on any three of its limbs, while 
usfog the fourth f° r offence. There was for the most part no 
advantage in having five or a greater number of limbs, the cost 
of feeding foe extra limb outweighing the advantage oi possessing 
it. Arboreal animals developed the tail as a fifth limb because 
of Us special advantage in foe medium in which they lived. 
Man gave up the superior stability of having four limbi for 
support in exchange for two adapted to higher uses, and in 
correlation with his brain-power. In discussing the limb* of 
aquatic animals, Prof. Haughton showed how advantage in the 
use of force and in directing motion was gained by concentration 
of motor power and limitation of the number of limb*. The 
three -limbed and one-limbed swimmers had advantages over alt 
others, and odddimbed forms over even-limbed. In many 
respects the foree-limbed swimmers were superior to foe <foe- 
limbed, (mt foe latter had foe valuable quality of being able to 
apply a maximum force in one direction, atm so escape from 
foefr enemies. Prof. Haughton indicated fishes Jas really pcs- 
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iwsing one principal limb in the tail, the fins being only capable -! 
of exerting a very alight force when compared with the tad. 

The Key. W. H. Dellinger described some of the processes 
and results of his investigations into the life-history of the 
simplest organisms. Among the points especially dwelt upon 
were the development of four out of two flagella in his calycine 
monad after fission ; the determination of the diameter of the 
flagellum of Bacterium termo to be the two hundred and ten- 
thousandth of an imh ; and special contributions to the spon- 
taneous generation question. Although the life- histories of the 
forms examined were perfectly definite and distinct, yet the 
result of his investigations was to give a conviction of the truth 
of Darwinian principles among simple forms at any rate. He 
mentioned as a contribution to physiology the discovery that so 
highly organised an Infusorian as Paramecium could live for a 
lorg peri*»d in Cohn’s (inorganic) solution. An important series 
of experiments had been conducted with regard to the extent of 
the adaptability of monads to changed conditions of temperature. 

It had been found that they could, by gradual increments, be raised 
from a temperature of 45° to one of 125% and live and multiply 
perfectly ; hut a sudden transition of a much smaller extent was 
immediately fatal, as was also a sudden fall of temperature. 
Another series of inquiries showed that it took much longer to 
ptoduoe a modification in the ovum or germ than in the adalt 

Prof. Rolleston, in a paper On the Vascular Supply of the 
Brain , ascribed right-handedness to the greater vascularity of 
the left side of the brain. He further speculated on the probable 
entire disappearance of the occipital lobe of the brain on 
account of its deficient relative supply of blood. Prof. Allen 
Thomson called attention to a remarkable series of photographs, 
many applicable to the stereoscope, representing the bloodVupply 
of various parts of the system. They were executed under the 
superintendence of Prof. Pant«cher, of Innsbruck, from prepa- 
rations made by himself. Dr. W. H. Pearse read a paper On 
the Geography of Consumpton in Devonshire , claiming to demon- 
strate that the a ildest moorland districts had the lowest death- 
rate from that disease. While England and Wales showed a 
rate for consumption of 2*47 per 1,000, the rate for western 
Dartmoor was 0*37, and for the west of Exmoor 0-45. This 
was notwithstanding the great rainfall. 

Mr. G. T. Bettany gave a summary of the conclusions as to 
the structure and interpretation of the vertebrate skull, contained 
in the work on the Morphology of the Skull, just published by 
Prof. Parker and himself. The nature of the trabeculae and the 
segmental relations of the skull were especially dwelt upon. In 
another paper Mr. Bettany advocated the harmonisation of 
animal and vegetable physiology, by the use of terms in the same 
sense in both, referring especially to the term assimilation, now 
so vaguely and discordantly employed in the two sciences. 
Among other papers may be mentioned Prof. McKend rick’s On 
the Physiological Action of the Substitution Compounds of Pyridme 
and Chinoline i and Dr. Cunningham’s, On the Muscular and 
Nervous Systems of several little known Marsupials* Only a 
small number of ana’oraists and physiologists were present, and 
the paucity of papers in physiology was ascribed to the dis- 
couragement and hindrance to experimental research caused by 
the vivisection controversy. 

Department of Anthropology. 

No striking novelty was brought forward in connection with 
the geological evidences of the antiquity of man. Various local 
discoveries of flint implements were noticed, the occurrence of 
flints in Cornwall and the ScUly Islands being of especial interest, 
owing to their distance from the chalk. Mr. John Evans 
described some palaeolithic implements from the valley of the 
Axe, made of chert from the Blackdown beds, proving that 
where chalk flints were scarce, other siliceous rocks were utilised 
by palaeolithic men for the same purpose. Mr. Widger’s collec- 
tion of extinct mammalia from Newton Abbot caves, as yet only 
imperfectly explored, excited much interest. Mr. Laws gave an 
account of a cave at Tenby containing a rich aggregation of 
extinct mammalia, and recommended the Welsh coast as a rich 
hunting-ground for anthropologists. Prof. Rolleston and Col. 
Lane Fox described their exploration of tumuli at Sigwell in 
Somersetshire, and near Guildford. The co-existence of different 
styles of interment among a people was confirmed by these 
researches. Prof* Rolleston's address On our Knowledge of the 
Plata and Fauna of Prehistoric Times was very attractive, in the 
course of his remarks on trees he noticed that remains of the ash 
were found in English but not in Scotch peat ; foe beech again 
ms absent from Scotch peat With regard to bees and bee* 


keeping, he said the only certain fact known in relation to the 
question where and when hive* were introduced, was that in all 
<***jhe word for hive was allied to the Latin word for it He 
thought honey became important very early, as a source of 
sugar ; especially to people who had neither foe sugar-cane nor 
beet-root. He believed great changes had taken place in British 
molluscs since prehistoric times. The so-called Roman snail 
was without doubt a very old and well-esUblidied British snail ; 
while a little snail most abundant at present was not known in 
prehistoric deposits. He thought there were the best grounds 
for believing the rabbit not to be prehistoric in this country. In 
an old tumulus Prof. Rolleston had found several handfuls of 
jawbones of the common water vole, and not far off a large 
canine of a polecat, which had evidently made its nest in the 
tumulus ana fed its young upon water-rats. These are but a 
few out of many most interesting facts mentioned in the paper. 
Mr. Spence Bate’s description of the prehistoric remains on 
Dartmoor, visited by an excursion patty, was another subject 
that attracted much attention. 

There were a numt>er of valuable papers on the habits, history, 
5 rc., of uncivilised peoples. Miss Buckland’s paper On the 
Stimulants of Ancient and Modern Salvages showed how in all 
parts of the world, as soon as agriculture was established, people 
began to make fermented drinks from the roots or grains culti- 
vated for food. But it further appeared that still earlier stimulants 
were leaves and roots that when chewed were found to produce 
exhilaration. With the dawn of civilisation these roots and 
plants were steeped in water, inducing some fermentation. 
Later the cereals were used, the roots and plants being still 
retained for flavour and to produce fermentation. The juice of 
the grape became employed at a subsequent period still, Mr. 
Bertram Hart -home read a valuable paper On the Ancient 
People of Ceylon , giving an account of their history as far as it 
could be gathered, giving many evidences of retrogression 
among them. The Rev. S. J. Whitroee, the well-known 
London Society mbskmary, gave some account of the Malayo- 
Polynesians, with abundant proofs of their degradation from a 
higher social and intellectual level. Among these were the 
comparatively high social position of the women, the existence 
of hereditary rank and titles, the tenure of landed property, the 
stematic division of land, and their poetry. Mr. K, M. 
unter described the peculiarities of Socotra Island. In 
reference to the Bedouin inhabitants, he said that religion 
seemed to sit lightly upon them. They only prayed when they 
had an audience, and even in the very act of prostration they 
would turn round, join in conversation, and again continue their 
devotions. The mark of the cross was still used on the head- 
stones of the graves. Mr. A. Simson’s paper On the Zaparos 
Indians contained a great deal of curious Information. 

Coining to regions nearer home, Dr. Beddoe endeavoured to 
trace the history and ethnology of the Bulgarians, but con- 
fessed that much was still unknown on the subject. Although 
they spoke Sclavonic they did not appear to be really Sclavs or 
even Turanian. The original Bulgarians were a tribe from the 
Volga region, probably connected with the Huns. Dr. Beddoe 
believed that the present Bulgarians were as much Ugrian as 
anything j they were evidently prognathous. The Rev. W. S. 
Lach-Sryrwa in discussing the Comu-Brilons, divided them into 
two classes, those who came there under pressure of Saxon 
invasions, and those who came as immigrants to the coast 
districts. He did not believe in any Semitic admixture. 

The report of the Anthropometric Committee spoke of the 
serious difficulties attending its observations in the attainment of 
uniformity and accuracy. Mr. H. C. Sorby described the 
several different colouring matters he had derived from human 
hair, the chief being a black pigment and a reddish-brown sub- 
stance. Very red hair contained a small quantity of pink -red 
substance, A noteworthy opinion given by Mr. Sorby was that 
he did not think it possible that batr could change colour In a 
single night Other interesting papers were by Prof. Rolleston 
On Artificial Deformations of the Human Head and On the 
Rationale of Brachycephaly and Dolichoeephaly* by Dr. I hems 
and others. Altogether foe department set on five days, and 
exhibited much vigour ; both papers and discussions were very 
attractive, although the amount oft novelty in Regard to primitive 
man and his relations to geological history vra* not great* 

Department of Zeo&gp and Botany > 

In this department the greatest general interest was excited by 
Mr. McLachW# paper On the Colorado Beetle He give a 
most valuable account of its natural history, and then proceeded 
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to remark on the panic respecting its introduction into England. 
He approved of SictWel^ition, but said it was as much 
needed four or five years ago as now. He believed if the beetle 
could have been introduced if would have been ere now, not so 
much among potatoes, which were mostly imported from America 
for seed, in e very clean state, or through the reception of speci- 
mens by scientific men, as in a promiscuous manner in general 
merchandise, owing to its great abundance on the quays of New 
York, &c. But there was much reason to expect the beetle 
could not readily be acclimatised in our moist climate. Ameri- 
can animals in general failed to spread in Europe. Moreover, 
Great Britain possessed many insectivorous birds which had no 
representatives in the United States. 

Prof. McNab read several important papers on botanical sub- 
jects. One, On the Movement of Water in Plants, gave an 
account of researches by Professors Pfitzer and Iioehnel, con- 
tinuing and confirming results arrived at by his own investiga- 
tions. Prof, McNab also brought forward a revised classification 
of plants, in which he adapted the term Order for the larger 
groups sometimes called cohorts, and in which the apetal* were 
distributed among the petaloid orders to which they are allied. 
He further gave a synopsis of the present knowledge of fossil 
flowering plants, showing that Haeckel’s postulates as to the 
evolution and period of first appearance of flowering plants were 
already shown to be false by new discoveries. It Appeared, on 
the whole, that the gamopetalous forms arose later than the 
dialypel&lse. Prof. McNab inclined to the opinion that while 
the monocotyledons were monophyletic, or arose through one 
line of descent, the dicotyledons were polyphyletic, or derived 
from several main stocks. 

Other papers of inter* st on botany were by Prof. Dickson, 
On the Structure of the Pitcher of Ccphalotus , and by Mr. A. S. 
Watson, On Structural Characters in Relation to Habitat in 
Plants . 

Prof. Rolleston described several features of interest in the 
zoology of New Guinea, especially the new Echidna, of which 
he had received a specimen. He detailed the evidences of the 
former connection by land between New Guinea and Australia, 
and accounted for the divergence between the vegetation of the 
two by influences due to the high mountains of New Guinea and 
the great barren plains of Australia. Mr. W. Ackroyd read a 
paper On the Colours of Animals. A contribution was read from 
Dr. Otto Finsch, giving the results of the North German Ex- 
ploring Expedition to Western Siberia, Dr. G. Bennett, from 
Australia, gave an interesting account of the habits of the pearly 
Nautilus, 


SECTION E.— Geography. 

In this Section, presided over by Admiral Sir Erasmus 
Oromanney, the president’s address consisted of a risumi of 
geographical discovery during the past forty years. Among the 
papers read none were of special interest. 

• Major Wilson read a paper by Lieut. Kitchener, R. E,, Repot t 
oj the Line of Levels from the Mtditerranean to the Sea of 
Galilee \ The levelling commenced in June, 1875. but was soon 
interrupted by local circumstances. It was resumed in March, 
1877, and carried torn successful conclusion by Lieut. Kitchener. 
There had, as yet, however, been no opportunity of applying 
corrections. The result of the work showed the depression of 
the Sea of Galilee to be 682*544 feet, fortunately they had a 
perfectly calm day for securing the sea-level* The sea left a 
dearly-defined white mark at its highest part ; the depression 
shown bv Kitchener's observations was some forty or fifty feet 
mater than had been generally supposed. The depression of 
the Dead Sea was 1,292 feet, which gave to the Jordan a fall of 
a little over 600 feet ; this fall was nearly even throughout, 
although there were one or two rapids in its course. The deepest 
part of the Jordan Valley would oe 1,300 feet below the level 
of the Mediterranean. 

Commander Cameron read a paper On the Proposed Stations in 
Central Africa, as Basts jar Future Exploration. He thought 
the beat means for the exploration of the continent would be 
the establishment of trading societies after the fashion of the 
last Indian and Hudson's Bay Companies, but the spirit of the 
dgu was against the granting 0? sovereign powers to commercial 
companies, That being so, he considered a system of central 
placed at intervals of from 200 to 250 miles distant, the 
bnt available. The new stations should be placed under the 
charge of a consul or a vice-consul, or erf consular agents, but if 


the British Government hesitated to undertake the responsibility, 
the Seyykl of Zanzibar should be asked to accept it, and he 
believed most of the traders and shyas would recognise the 
authority of his highness. The stations might be turned to 
account, not only for the purpose of map- making, but of ascer- 
taining the commercial value of the surrounding districts, 
obtaining meteorological observations and botanical and zoolo- 
gical collections, accustoming the neighbouring populations to 
the nature and advantages 01 civilised rule, systematically extir- 
pating the slave trade, and diverting the traffic now employed 
in this infamous trade to the development of the enormous 
national wealth of the continent. In concluding. Commander 
Cameron made an appeal on behalf of the British Society for 
African Exploration. He warned his audience that unless 
Britain speedily bestirred itself it would lose the pre-eminence it 
long enjoyed among the countries of Europe. At the call of its 
sovereign the little kingdom of Belgium had contributed 12,000 1 . 
for the fitting out of an expedition. Portugal had contributed 
20,000/., ana he hoped the British public would not fail to do 
their duty as respects the opening up to civilisation of Africa. 
The more rapidly the light of civilisation is introduced into the 
continent the more rapidly would the slave trade and domestic 
slavery die away and become a thing of the past. 

A paper by Mr. W. H. Tietkens, On the Latest Exploring 
Expedition across Australia, was read by Mr. Bates. It described 
the journey made in 1875 by Mr. Ernest Giles, accompanied by 
the author of the paper and by Mr. Young, from the settlements 
of South Australia to those of Western Australia. The result 
of the journey was the conclusion that the occupation of some 
portions of the country cannot be long delayed, being well 
adapted for wool growing, but the writer confirmed the opinion 
expressed by other travellers that the region between lat. 2i # and 
30 0 , and long. 123 0 and 132 0 , can never be colonised, and that 
any white men settling in it would become like the wandering 
nomads now inhabiting it. The expedition was most adven- 
turous owing to the attacks made upon it by some of the 
natives, and also to the difficulties arising from scarcity of 
water, which, at one time, threatened to terminate the career of 
the travellers. 

Mr. Trelawny Saunders called in question the conclusions 
come to by ihe author of the paper as to the future of 
Australia, and said such a future would be a serious matter 
for Plymouth, which was one of the great ports of emigration 
to Australia* He placed against this opinion the authority 
of Mr. Landsborough, who had recently described the great 
physical changes taking place in the Australian continent, 
in consequence of the occupation of it by our countrymen. 
Trees were growing where none were previously to be seen, the 
natives being prevented from burning the long grass for the 
purpose of getting game. The growth of forests would cause 
a greater rainfall, and lead to the improvement of the productive 
qualities of the country. 

Col. God win -Austen read a paper On the Course of the 
Brahmaputra or Sanpu . The author’s argument, founded on 
researches and surveys in Assam, was that the true outlet of 
this great river was by the Sukushiri, and not, as was generally 
supposed, by the Deipoog. 


THE FRENCH ASSOCIATION AT HAVRE 

Havre, August 30 

'T'HE final meeting took place this afternoon at 2 o'clock, 
I under the presidency of M. Broca. 

Montpellier has been selected as the place of meeting for 1879. 
The University of Montpellier has been for centuries a rival to 
Paris, and even now is bold enough to compete with its formid- 
able rival. Montpellier is also notable as the birthplace of 
Auguste Comte, the founder of Positivism. A number of 
scientific gentlemen have subscribed a large sum to receive the 
Association in 1879 ; the General and Municipal Councils will 
also vote a large sum. . , , 

It hat been suffuested by some influential members that the 
meeting of ilAould be held, in Algem. But the ^ will 
not be taken till next year at Paris. The year 1880 is the fiftieth 
anniversary of the conquest of Algeria. There are at the present 
time very few scientific institutions in the colony. Should the 
ch oice be made, the Algiers Academy would probably be then 

transformed iuto a University for Algeria. 

The Association, at the close of the Havre meeting, has voted 
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•a exceedingly limited number of recommendations to the 
Government One of them relates to the Organisation of the 
meteorological nervine. The Association directs the attention of 
the Government to the inferiority of French meteorology, and 
urges the Government to establish an official investigation into Its 
workbup. AU efforts to take the Service des AvertissemenU out 
of the hands of the observatory have been defeated. The pro- 
posed reform does not aim at diminishing the influence of M. 
Leverrier on the service he has crested in France. 

A request is to be sent to the Government to endow .the 
Geological Society of Normandy with the privileges of an insti- 
tution of public interest, which means to grant it a charter and 
incorporate it It is expected that the admirable geological 
exhibitions collected through M. Lennier’s exertions Wfil remain 
permanent, and become a lair specimen of regional geology. A 
number of exhibitors have consented cither to give their objects 
or to lend them until similar objects can be procured in their 
Stead. M. Lennier, whose exertions have been indefatigable, 
is the director and founder of the Havre Aquarium, which is a 
motel institution, not for the variety of species, but for the 
number of objects and the health of the animals. 

The several industrial establishments at Havre were opened 
for public inspection, as well as the Government buildings. 
The most interesting object was a fog trumpet of British 
make. The steam engine working it has a power of three 
horses. It is calculated to compress about 800 litres of air at 
a pressure of little more than two atmospheres in two tanks put 
into communication by a large tube. One of these tanks is in 
communication with the pump, and the other with the trumpet. 
The latter is closed by a self-acting valve, which opens once 
every forty-eight seconds, and during seven seconds gives a volu- 
minous sound in / a of the diapason. 

The last excursion (to Roueit) was more successful than the 
first. The Frigotifiqvc had been sent from Havre to Rouen in 
carder to increase the attraction, and was visited by many o( the 
excursionists. 

The number of members of the Havre meeting was not more 
than 600 altogether. The foreign members numbered about forty, 
upwards of twenty being Englishmen. Very few ladies attended 
the proceedings. No final banquet took place, owing probably 
to the fear ot some political discussion disturbing an assembly 
which ought to be devoted entirely to science. 

There is only a single scientific society in Havre which, in 
Spite of its ambitious title fSocfetd d’ Etudes diverses) has only 
sixty members out of a population of 85,000, including more 
than fifty millionaires. The society meets regularly and 
publishes yearly a handsome volume. It has been decided to 
establish a local society of commercial geography, and a local 
committee to collect meteorological observations taken on board j 
the transatlantic steamers. 

If we consider the work done in certain sections the Havre 
meeting has not been a failure ; but it was altogether a sectional 
meeting from the inaugural speech of President Broca to the two 
or three lectures which were delivered in the theatre. We are 
confident that M. Fremy will spare no pains to render the Paris 
meeting next year a success and as far as possible international 
He will endeavour to get the presidents of sections each to 
deliver an inaugural address. It is intended to establish a tern* 
porary daily newspaper to publish at full length the reports of 
sectional proceedings, &c. 

In the Section of Meteorology the principal business was the 
vote of the requisition sent to the Government which will 
probably induce the Ministry to increase the grant to French 
meteorology. The majority of the section are In favour of the 
establishment of a central meteorological institute to investigate j 
large meteorological problems and centralise all meteorological 
services except weather previsions. A resolution was proposed 
by Dr. Janssen, urging transatlantic companies to take meteo- 
rological observations cm board ; another resolution asked M. 
Giffard to osganise a meteorological observatory on board his 
captive balloon, dutihg the exhibition of 1878. Mr* James 
Glauber gave an address on the result of his thirty scientific 
ascents, and the experiments made in the Ashburaham captive 
balloon. HU address waswefi reesivmL and he was invited 
to sit with the bureau. M. AJhmrd, the; Director of the Pay* 
de-I) 5 me Observatory, engaged to establish intermediate stations 
m the flanks of the mountain and to keep observations daring 
tiie time when the monster captive balloon is making ittsacems. 
This proposal will becomnmmcated to Otis* Hansmtiy# Director 
of the Plc*da-Midi Observatory; A resetatiew wiw votod pro- 
testing against the delays 'In the construction ofw telegraph aim 


from Pic-du-Midi to Bsgn&ea, far the purpose of sending tw ria r 
observations' 1 during the time when the ' islwaff by 

to** # cottiiwtdcation with the eMd bdlow. 

M, Alluard presented to the section diagrams of comparative 
measures taken on the summit of the Ptty-de»D 5 me 
and at Clermont-Ferrand during storms. This shows cfeariy 
S?* 4 pressure varies in inverse ratio, diminishing on 
the top of the mountains When increasing at Clermont, aha nice 
It snows evi feitly that storms are produced, not by i 
single wind, but by a conflict of several winds at a certain 
distance from the earth. 

In the Geological Section a large proportion of the papers 
were on various points connected with the geology of Nor- 
mandy, one of the most Important being a paper by M. 
Moriire on the presence of the fiassic stage in the department of 
Ome and on the fossils he has collected during many years inves- 
tigation into the geology of the region. In this section, alto, 
M. Pomel read a long paper to prove that M. Roudairete 
project of an inland sea in Algeria, of Which we recently gave 
details, is impossible M. Pomel 'maintains that the level of the 
Chotts is too high, and that if by any process they could be 
filled, the water would very soon find its way wick to the 
Mediterranean, Another paper of some importance was by 
MM. de Tromelin and Grasset, being a u Summary Study 
of the Palaeozoic Fauna of Lower Languedoc and the 
Pyrenees,” for the purpose of comparing the primary formations 
of the South with those of the North-West of France. M. 
Jannettaz gave an account of his observations on the propa- 
gation of heat in schistose rocks and in crystals. From his 
experiments he concludes that heat is transmitted more readily 
along the planes of cleavage of crystals and along the plane of 
schistotity of slates, gneiss, crystalline or agillaceous schists, 
than along the direction perpendicular to these planes. He 
thinks we may thus explain, to a great extent, the variation 
observed in the increase of temperature with depth in different 
parts of the globe. 

In the Botanical Section M. Corenwinder continued his 
account of his investigations on the Functions of Leaves. 
After twenty-five years’ work M. Corenwinder thus sums 
up the results he has obtained : — The leaves of vegetables 
in their relations to the atmospheric air are the seat of two 
distinct functions. By their protoplasm they absorb oxygen 
and constantly exhale carbonic acid. By their chloro- 
phyll, they inspire, on the contrary, during the day only, 
carbonic acid, and expire oxygen. In their early stage the 
protoplasm predominates ; chlorophyll is not abundant. Hence 
the respiratory function predominates during all that period over 
the chlorophylii&n function, and consequently leaves exhale car- 
bonic acid without interruption. In proportion as leaves grow 
the colourless protoplasm diminishes and the chlorophyll in- 
creases ; thus the capacity of emitting carbonic acia rapidly 
decreases, and soon they exhale, during the day, nothing but 
oxygen gas. Henceforth it Is only by shutting off or diminishing 
the fight, when the action of the chlorophyll it diminished or 
suspended, that the effect of respiration becomes more or less 
sensible. Them is then among living beings only one kind of 
inspiration. The part played by chlorophyll is of a different 
order ; it is an act of assimilation which has nothing in common 
with the preceding. M. Corenwinder hopes that henceforth It 
will cease to be taught that plants are provided with two respira- 
tions, one for the day and tne other for the night, 


NOTES 

We are informed by a cable telegram from a New York carte* 
spondent that Prof. O. G Marsh, the eminent paleontologist, 
has been elected president of next year’s meeting of the Ameri- 
can Association for the Advancement of Science, which has jnst 
concluded its Nashville session. We have receive d the Jhweed* 
mgs of the last year’s meeting at Buffalo, 

The Aquarium Winter Garden at Tynemouth, new New- 
castle, is rapidly approaching completion. The building occu- 
pies a commanding position on the it***# between the 
town of Tynemouth awl tty tyOe tyhittg >*ilage of Caller* 
coats* The entire bwemert it deewWd to «w> Aqnwta* with it* 
reservoir, end «*•■»»* tab, of *Wsh 

there will be both * tee «i^i* ftwh«witer tenet, wffl eeshrta 
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upwards of 140,000 gallons of titer* The plan Adopted is the 
circulation system, which I mi ^ in the 

tournee of aquatic life at the Crystal Palace, Naples, and else- 
where. Special arrangements are being made for the culture of 
salmon and trout, and Ip conjunction with the Aquarium, but 
out of doom there will be an enormous seal-pond, into which a 
supply of seawater wilt be pumped direct when required. Mr. 
E. Howard BirchaHhas been appointed curator. 

Ma- Alexander Buchan, the well-known secretary to the 
Scottish Meteorological Society, has been sent to Upsala as 
representative of the Royal Society of Edinburgh, at the 
celebration of the 400th anniversary of that University* 

Ths autumn meeting of the Institute of Naval Architects in 
Glasgow was brought to a conclusion last Thursday, and seems 
' to have been altogether successful. A large number of papers 
were read and discussion raised on the t echn ic al subjects with 
which the Institute deals, and much of the time was devoted to 
visiting several of the most important Clyde establishments. 
The next autumn meeting of the Institute will probably be at 
Newcastle- on-Tyne. 

On August 29 the Dorset Field Club met at the romantic spot 
of Lulworth Cove. One section gave themselves to the geology 
of the district in which the “ Purbecks " are so finely exhibited. 
After some opening remarks by Mr. Mansell Pleydeli, the 
president of the Society, Mr. Damon, F.G.S., gave an address 
bearing on the geology of the cove and neighbouring strata, 
followed by Prof. Buckman. Other sections directed their 
attention to entomology, botany, See. 

A summer school of practical mining for the instruction of 
the student in the details of miner’s work has recently been 
added to the curriculum of the School of Mines of Columbia 
College, U .S. This summer school has been put in the charge 
of Henry S. Munroe, a former graduate of the school, who was 
recently elected by the trustees to the position of Adjunct Pro- 
fessor. It is proposed that the students of the school shall visit 


quite constant so long as it may be required. This is accom- 
plished by allowing the bichr oma te solution to drop in slowly, 
and flow out at the £sam* rate through a pipe which commences 
at the bottom of the cell and passes through the side at three-, 
quarters of ap inch from the top. When the supply tap Is 
turned, the solution collects in the cell until it rises to the level 
of the pipe, and it then begins to p&ss out as fast as it comes in. 
As the bichromate solution passes down the cell its active 
properties are made use of, and when it reaches the bottom it is 
waste, and passes out as described. In use it is found that the 
zinc and solution are more economically used than in the 
ordinary bichromate cell. The Society held its annual con- 
versazione on May 16. About 600 members and their friends 
were present. Amongst the exhibits were some very rare and 
choice plants from New Guinea. Mr. Russell, Government 
Astronomer, was most successful in showing large smoke vortex 
rings, which blew out a. spirit-lamp flame at a distance of fifty 
feet. 

The Report of tbe Leicester Literary and Philosophical 
Society speaks satisfactorily of its progress. A year ago the 
society took possession of new bandings, and its main work as a 
society is carried on by its six sections, which include the various 
departments of science. The number of members now exceeds 
30a 

We have received ' a very useful 1 Russian brochure by M. 
Bogdanoff, 4 * A Review of Expeditions and Natural History 
Researches made in the Aralo-Caspian Region from 1720 to 
1874," being the first fascicule of a large work. In 1874 Prof. 
Barbot-de-Mamy, geologist, with MM. Bogdanoff and But- 
lirofT, jun., zoologists, explored vast tracts of land between the 
Caspian and the Aral lake, and MM. Grimm and A&nitrin 
Btpdied the fauna of these two interior seas. Preliminary 
reports by the explorers have been already published. M. Bogan- 
doffs paper is intended to give, in a very condensed form 
(52 pages), an introductory review of scientific work in the 
Aralo-Caspian region during the 150 years before this expedition. 


mines in different parts of the country worked for coal, iron, It has been visited and explored by no fewer than sixty men of 

copper, lead, precious metals, See., and spend a (month or six science. Yet the great problems so vividly and skilfully deve- 

weeks at each, making a careful and detailed study of the mine, loped and discussed by Humboldt and his followers — the pro* 

and actually engaging, under the instruction of skilled miners, biems of the former extension of the Caspian, of its junction with 

in all the details of mine work. The first experiment was made the Aral and the Balkash, of the geological time when this 

this summer at the mines of Coxe, Bros., and Co., Drifton, Pa., immense interior basin existed, of tbe causes which determined 

and with very remarkable success. A dozen students, volunteers drying up and the change of bed of the Amu-darya— all 
from the class of *78, made a stay there of five weeks from July remain as open a field of inquiry as ever. We find immense 
2. Half of the students worked in the morning and the other hr every department even in the description of the country, 

half in the afternoon, one squad at a time with each miner. The The hydrology of the Caspian and Aral is sufficiently well 
times of going and coming to and from work were so arranged that known, but the third great basin, the Balkash, and a great 
each student spent from four to four and a-half hours in the mine number of smaller lakes remain unexplored. The flora Is well 
each day. On coming out of the mine each squad was required known, and the great work of Borshioff sums up numerous local 
to make a written report of the work done, with sketches accounts, but the zoology is very unequally advanced j the lower 
showing the location, direction, depth, &c.^of each shot fired, organisms and the amphibia are all bat totally unknown, 
and the effect produced. While in the mine they assisted the The insects, and still more the vertebrates, are well described, 
miner to load his car, thereby learning readily to distinguish but even in this branch the fishes have been neglected. Prof. 
** slate " and “bony" from good coal, even in the uncertain Kessler finds many unknown forms even among those of the 
light afforded by their' mine lamps. They were also instructed Caspian, which have been best explored, and the fishes of the 
in the use of the drill and pick, boring themselves the blast Aral and Bal ka s h promise to present plenty of most interesting 
holes, judging the quantity of powder required, making up the ttew and varieties. As to the much-debated question of the 
cartridge tamping, and firing" the shot After the students had Conner bed of the Amu-darya, M. Bogdanoff points out that this 
spent in this way about twenty days at different kinds of work remarkable geological phenomenon remains unexplained. We 
underground and in the “ breaker," subjects for more d etail ed must hope that the labours of tbe Aralo-Caspian expedition, and 
sttwfy and investigation were assigned them. Each student, °* ot lrer explorers in the same region, will finally throw some 
****** ^ thcm * * mi *^*Mer of: his time in Ugh* on the problems involved in the study of this depression 
f^wg matmkl for a memoir. The experiment has, infect, of the old continent, 

a* * WCCm In jw interesting pamphlet on “The Work of Mechanics’ 

Tune Rofd Sodety Of New South Wales on Institutes in our Towns," by Mr. Swire Smith, the author con- 

VT/Jj ^ exhibited an improved form of ttotaomate tends that the work of mechanics’ institutes in towns consists on 

* ***** Dy wmX of, electricity generated is kept the one hand in supplying the defidendes of the day school, 
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and directing its education- into useful channels; on the other 
in giving general information and providing recreation and 
amusements of a social character. He endeavours to point out 
the improved prospects of mechanics’ institutes in the future, and 
appeals to public spirit for the erection in many towns of mote 
appropriate buildings. He suggests the propriety of establishing 
day schools as nurseries for the rudimentary teaching of science, 
and refers to the help from national and other sources that may 
be obtained by taking up this work systematically. He urges 
rite vast importance of scientific knowledge for our artisans, the 
equal importance of a training for girls in the matters apper- 
taining to their welfare, and points out the great need for 
making classes more attractive. He speaks of the value of 
penny banks for promoting thrift. Finally, he tries to show the 
necessity of making the institute more popular as a place of 
resort for the people of our towns, as a safeguard against per- 
nicious attractions, and for the supply of information, entertain- 
ment, and recreation. 

In connection with Capt. Howgate’s scheme of Polar explora- 
tion, the Florence^ under Capt. Tyson, of Polaris fame, left New 
London on August 16, vtd Cumberland Coast, for whaling pur- 
poses. It will then proceed to Greenland to engage Esquimaux 
families. This pioneer party will meet at Disco, next August, 
the main Polar expedition under Capt. Howgate. The expe- 
dition, it is expected, will be fitted cut by the United States 
Government as soon as Congress meets, and will have voted 
the required subsidies for establishing a scientific colony at Lady 
Franklin Bay. The use of balloons having been suggested, 
Capt. Howgate has written the following letter to M, W. de 
Fonvielle, who has offered to become a member of the scientific 
staff of the expedition. It is dated from the “War Department, 
Office of the Chief Signal Officer, Washington, D.G, August 16, 
1877.” — “Your valued favour of the 16th June, addressed to 
Capt. Tyson, was forwarded to me for reply. This reply has 
been necessarily delayed by the amount of work thrown upon 
me during the fitting out of the Florence* But I avail myself of 
this first opportunity to say that, should Congress, as I hope, 
legislate favourably for the proposed Arctic colony at its next 
session, it is my intention to try the value of balloons as an 
agent of exploration ; and your services, so courteously offered, 
will be thankfully accepted. Your reputation as a man of 
letters and science is too well known to render such references as 
you allude to necessary.” 


Faye. raucjtakwne of <ai *tare is recommended as a work 
of precision which should be of real eertice.~-rTwo general laws 
of geometric curves of order and cla**, m and n, by M. Chaste 
-On the relation which should exist between rim diameter of 
cores of bon a ad the thickness of their magnetising helix, by 
M. Da Moncel. It is shown from experiment that there is 
advantage in winding electro-magnets so that the thickness of 
the coil-layers is equal to the diameter of the cores ; and for this 
law to be welt applied, the diameter of the cores should naturally 
he proportioned to the electric intensity which is to act on them, 
and chosen so that this intensity develop in them a quantity of 
magnetism pretty new the point of satmation.— On an example 
of reducuon of Abelian integrals with elliptic functions (com* 
tinned), by Pro£ Cayley. — Observations of the planets 173 and 
174, and remarks on the discovery of this latter planet, by M. 
Stephan, On August 8 Mr. Watson observed a star of the tenth 
magnitude not marked on his maps, but it was not till the 16th 
that it was recognised as a planet M. Borrelly first perceived 
the star on the 10th, and next day its planetary character was 
ascertained; priority is thus claimed lor M, Borrelly. —Fro* 
visional geographical map of the planet Mars, by M. Flam- 
marioru In this work (commenced in 1863) the author has 
aimed at giving a general ensemble of observations from the 
beginning. — Observations on a recent note of M. Du Moncel, 
on the best conditions of employment of galvanometers, by M. 
Raynaud. — Reply to a recent communication of M, Angot, on 
the evaporation in the region of the Algerian chotts, by M. 
Roudaire. — On the termination of the nerves in the electric 
apparatus of the torpedo, by M. Rouget. In opposition 
to MM. Boll, Ciaccio, and Ranvier, M. Rouget observes 
constantly, and reproduces by photography, a network in the 
ventral lace, formed by the divisions of the last branches of 
the pale ramified fibres. The appearances of termination in 
buttons or free extremities, which show here and there in all the 
preparations, are manifestly connected with the network, in the 
enlarged photographs, by prolongations which escape direct 
observation. — Variations of the temperature during the total 
eclipse of the moon on August 24, 1877, by M. Berigny. There 
was a very marked cooling at 10 o’clock, and this had a per- 
ceptible effect on the minimum. M. Berigny asks did this arise 
from the astronomical fact, or was it a mere coincidence ? M. 
Faye was not disposed to attribute it to the eclipse, and for two 
reasons : First, the sky was that night exceptionally clear, so 
that the terrestrial radiation must have been very active, giving 
a notable fall in the thermometer ; second, physicists have had 
the greatest difficulty in rendering perceptible heat from the 
moon, even with the most delicate apparatus. So that when we 
are deprived of this radiation for an hour or two this can hardly 
affect our thermometers, still less our senses. 
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Thb additions to the Zoological Society’s Gardens during the 
past week include a Barbary Ape {Macacos inuus) from North 
Africa, presented by Mr. E. Barclay ; a White-fronted Capuchin 
{Ccbus albi/rons) from South America, presented by Mr. Ship- 
man ; a Pig- tailed Monkey {Macacos nemeslrinut) from Java, 
presented by Mrs. Rintoul ; a Leadbeater’s Cockatoo ( Cacatua 
leadbeatcri) from Australia, presented by the Rev. S. J. Whitmee, 
C.M.Z.S. ; an American Tantalus {Tantalus toculator ), two 
Prince Albert’s Curasao* s (Crax three Black- faced 

Spider Monkeys [A teles ater) from U.S, Columbia, a Kmkajou 
{Cercolcfles caudtmhmlus) from Honduras, deposited ; a Taman - 
dua Ant-eater {Tamandua tctradactyla\ an American Darter 
{Ptotus anhiuga), an Ashy-headed Gull {Larue cirrocephalus) 
from South America, a Brazilian Motmot {Momofus krasilientis) 
from Brazil, a Sony Thrash {Tardus trains) from Mexico, 
purchased. 
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STAR OR NEBULA t 

F OLLOWING dose upon the publication of Dr. 

Vogel's paper on the new star in Cygnus, Lord Lind- 
say has communicated an interesting letter to the Times 
announcing the fact that the new star has now put on the 
appearance presented ordinarily by the so-called plane- 
tary nebulae. 

Of all the lines chronicled by Cornu and Vogel only 
one remains, that namely which the latter observer 
showed to be constantly increasing in brightness while 
all the rest were waning, and which, moreover, as Vogel 
also distinctly showed, is coincident in position in the 
spectrum with that observed in the majority of the 
nebulae. 

The observations of such rare phenomena as the so- 
called new stars, are of such vast importance, and will no 
doubt ultimately provide us with a clue to so many others 
of a different order, that we may well congratulate our- 
selves that the recent Nova was so well watched, and that 
there is such perfect completeness and unity in the chain 
of recorded facts. 

It should have been perfectly clear to those who 
thought about such matters that the word star in such a 
case is a misnomer from a scientific point of view, 
although no word would be better to describe it in its 
popular aspect The word is a misnomer for this reason. 
If any star, properly so called, were to become “ a world 
on fire,” were to “ burst into flames,” or in less poetical 
language, were to be driven either into a condition of 
incandescence absolutely or to have its incandescence 
increased, there can be little doubt that thousands or 
millions of years would be necessary for the reduction of 
its light to rite original intensity. 

Mr. Croli has recently shown that if the incandescence 
observed came for instance from the collision of two stars, 
each of them half the mass of the sun, moving directly 
towards each other with a velocity of 476 miles per 
second, light and heat would be produced which would 
cover the present rate of the sun’s radiation for a period 
of 50,000,000 years. 

A very different state of affairs rids from that which 
must have taken place in any of the Novas from the time 
of Tycho to our own, and the more extreme the difference 
the less can we be having to deal with anything like a 
star properly so called. 

The very rapid reduction of light in the case of the new 
star in Cygnus was so striking that I at once wrote to Mr. 
Hind to ask if any change of place was observable, 
because it seemed obvious that if the body which thus put 
on so suddenly the chromospheric spectrum were single, 
it might only weigh a few tons or even hundredweights^ 
and being so small might be very near us. Mr. Hind's 
telescope was dismounted, and I have not yet got any 
information as to change of position ; and as I am now 
writing in the Highlands, away from all books, I have no 
opportunity of comparing the position now given by Lord 
Lindsay la 36m. 52s., Dec. 4- 42* i6' 53" with 

those given on its first appearance by Winnecke and 
others. 
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We seem driven, then, from the idea that these pheno- 
mena are produced by the incandescence of large masses 
of matter, because if they were so produced, the running 
down of brilliancy would be exceeding slow. 

Let us consider the case, then, on the supposition of 
small masses of matter. Where are we to find them ? 
The answer is easy ; — in those small meteoric masses 
which an ever-increasing mass of evidence tends to 
show, occupy all the realms of space. 

In connection with this, perhaps I may be permitted to 
quote the following from one of my “ Manchester 
Lectures " : — 

" There is one point to which I think I may be per- 
mitted to draw your attention, although at present it rests 
merely upon an unendorsed observation of my own. I 
thought it would be worthwhile to try what would happen 
if I inclosed specimens of meteorites, taken at random, 
in a tube from which I subsequently exhausted the air by 
a pump. After the pumping had gone on for some con- 
siderable time, of course we got an approach to a 
vacuum ; and arrangements were made by means of 
which an electric spark could pass along this apparent 
vacuum, and give us the spectra of the gases evolved 
from the meteorites. Taking those precautions which 
are generally supposed to give us a spark of low tempera- 
ture, and passing the current, we got a luminous effect 
which, on being analysed by the spectroscope, gave us 
that same spectrum of hydro- carbon which Mr. Huggins, 
Donati, and others have made us perfectly familiar with 
as the spectrum of the head of a comet. There, then, we 
get the atmosphere of meteorites, not necessarily car- 
bonaceous meteorites, but meteorites taken at random ; 
and this atmosphere is exactly what we get in the head of 
a comet. 

“ Now let me go one step further ; and to take that step 
with advantage, allow me to refer to another point .... 
that whereas Schiaparelli has connected meteorites and 
falling stars with comets, Professors Tait and Thomson, 
on the other hand, have connected comets with nebulae, 
both of them being, according to those physicists, clouds 
of stones. Now how was one to carry these spectroscopic 
observations into the region of the nebulae? A Leyden 
jar was included in the circuit, and we had what is gene- 
rally supposed to be an electric current giving us a very 
much higher temperature than we had before. What, then, 
was the spectrum ; the spectrum, so far as the known 
lines were concerned, was the spectrum which we get 
from the nebulas ; for the hydro-carbon spectrum, which 
we get from the atmospheric meteorites at a low tempera- 
ture, was replaced by the spectrum of hydrogen ; the 
spectrum of hydrogen coming, of course, from the de- 
composition ot the hydro-carbon, with the curious, but 
at present unexplained, fact that we got the spectrum 
indications of hydrogen without indications of carbon. 
In my laboratory work I have come across other curious 
cases in which compound vapours, when dissociated, only 
gave us one spectrum at a time— -by which I mean that in 
a vapour consisting of two well-known substances, under 
one condition we only get the spectrum of one substance, 
and under another condition we get the spectrum of the 
other substance alone, so in others again of both com- 
bined. The evidence stems, therefore — though I do not 
profess to speak with certainty — entirely in favour of the 
ideas of Sir William Thomson and Prof. Tait on the one 
hand, and of Schiaparelli on the other. 1 note this 
because I shall have again to refer to the conclusion to be 
drawn from it, namely, that there is probably an intimate 
connection between nebulas, comets, meteorites, and 
falling stars.” 

I have given the above extract to show that amass of 
meteorites at a temperature higher than that found to 
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exist in a comet's- head could give us the hydrogen 
spectrum which was discovered with such richness in 
the Nova, and which is represented in the spectra of most 
nebulas* 

The Nova now exists as a nebula so far as its spectrum 
goes* and the fact not only goes far to support the view I 
have suggested as against that of Zdilner, but it affords 
collateral evidence of the truth of Thomson apd Tait’s 
hypothesis of the true nature of nebula?. 

The nebular hypothesis in its grandeur and simplicity 
remains untouched by these observations ; the facts so far 
from being in direct opposition to it help us, I think, all 
the better to know exactly what a nebula is. 

There is another point of extreme interest to the spec- 
troscopist if we accept the bright line observed in the star 
by Dr. Copeland and others to be veritably the chief 
nebula line. 

It is clear from Dr. Vogel’s diagram (given in last 
week’s Nature) that this line brightened relatively with 
each decrease in the brilliancy of the hydrogen lines. On 
December 8, 1876, it was much fainter than F, while by 
March 2, 1 877, F was a mere ghost by the side of it. On 
any probable supposition the temperature must have been j 
higher at the former date. 

Now it is well known that within certain limits the 
lines in the spectrum of a compound body get brighter 
with decrease of temperature, because at the higher one 
the compound almost entirely ceases to exist as such, and 
we get the lines of its constituents. It is a fair theory then 
to suggest that the famous nebula line may belong to a 
compound. Nay the fact as it stands alone further points 
to the possibility that the compound in question contains 
hydrogen as one of its constituents. 

J. Norman Lockyer 

Craig Dhu, Kingussie, September 10 

THE GLACIAL GEOLOGY OF ORKNEY AND 
SHETLAND 

N O one can claim to speak with more authority on 
matters Orcadian than Mr. Laing, and few men are 
better fitted to judge of evidence and probabilities. His 
interesting letter (see p. 418 of this number of Nature) 
calls attention to certain points which he regards as 
affording a crucial test of the value of some contending 
hypotheses in geology. 

He asserts (t) That there is noevidence that the Orkney 
and Shetland Islands have ever participated in the general 
glaciation of Britain. (2) That these islands contain no 
raised beaches or marine terraces to prove any alteration , 
of the relative levels of sea and land. 

I. It would indeed be extraordinary on any hypothesis 
that no traces of glaciation should exist in Orkney, j 
Could it reasonably be supposed that at a time when j 
i% the adjacent islands of Great Britain and Ireland” lay 
under a deep mantle of snow and land-ice which pro- 
truded even from the opposite shores of Caithness, these 
northern islet * enjoyed a happy immunity from the cold 
which sealed up the more frigid south ? I am afraid that 
on the contrary we must believe Orkney to have been in 
as evil case as its neighbours, no matter even if it should 
have succeeded in subsequently divesting itself of all 
paces of its wintry gsprb* It will apt bf necessary to 


discuss the bearing of Mr. Lalng’s facts upon any rival 
I geological doctrines if it can be shown that the facts 
themselves do not exist, He courteously invites examina- 
tion and disproof, and I think with all deference to him 
that I can point to evidence which when he next revisits 
j his county will satisfy him that Orkney is no exception to 
j the general glaciated condition of Scotland. 

I have twice visited Orkney, and each time was too 
intent upon the curious history of the Old Red Sandstone 
of that region to have time to note all the features bear, 
ing upon the glaciation of the islands. But these features 
I were too striking to escape notice, and I find in my note- 
books and on my map records of the observations jotted 
down at the time. So far from there being, as Mr. Laing 
asserts, no trace of ice- work among these islands, I found 
them to be well glaciated and to contain in particular, 
excellent illustrations of (t) rockes moutonnies , (2) 
boulder-clay, and (3) valley-moraines. 

1. Mr. Laing mentions the granitic axis which runs 
! north from Stromness. When he has occasion to cross 
J it again, gun in hand, let him stop here and there on the 

! exposed hummocks and he will find them admirably ice* 
worn and striated. Well-preserved surfaces of this kind 
overlook the wild cliffs of Yesnaby, and others, of equal 
clearness, occur on the slopes behind Stromness, But 
further examination will show him that these markings 
are not confined to the hard granite and gneiss. Thus 
on the roadside at the south-east end of the Lake of 
Stennis, beautifully striated flagstones may be seen, the 
stria? in all these cases running north-west and south- 
east, as if produced by a movement from the latter 
quarter. Nay, even among the soft yellow sandstones of 
Hoy, well smoothed and striated surfaces may be noticed 
on the summit of the cliffs near the Old Man, at a height 
of 600 or 7C0 feet above the waves of the Atlantic. 

2. Unmistakable boulder-clay occurs in Orkney. It 
is not generally or thickly spread over the surface, as in 
the lowlands of Scotland, but rather, as in Caithness, lies 
here and there in hollows, the rest of the surface of the 
islands being covered with a thin argillaceous soil, 
derived, as Mr. Laing points out, from the decay of the 
underlying flagstones. A thick mass of this boulder-clay 
lies on the north-west side of Shapinsha, another in the 
sheltered hollow of Kirkwall Bay, and a third forms a 
notable feature on the north coast of Flota. Mr. Laing 
cannot but be familiar with these and other localities, and 
he probably refers the deposits there to disintegration of 
the rock underneath. Of course the boulder-clay consists 
here, as elsewhere, mainly of the dibris of the rocks 
below, and as these rocks are flagstones, breaking up into 
sharp-edged fragments, the stones in the clay are very 
commonly more or less angular. If, however, he finds, 
as he will assuredly do, that many of the stones are well 
polished and striated along their major axis, he may b« 
satisfied that the deposit is a glacial one. 

3. So far, the evidence which I have adduced shows 
that the Orkney Islands participated in the general wide- 
spread glaciation of the adjacent mainland. But we may 

J believe that in so northern a locality, if the form and 
! height of the ground in any manner' permitted, the linger- 
ing snows would still form glaciers on the hills, though 
they had retreated from the lower grounds. Now there 
{ is only one mass of high grqmrf to Orkoey-the island 
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of Hoy, and there, if anywhere, traces of the last glaciers 
should be found. Two years ago, when engaged with tny 
friend and colleague, Mr. B. K Peach, in making a care- 
ful examination of the north end of that interesting island, 

I found what we had been in search of— a beautiful and 
complete proof of theunconformability between the Upper 
Old Bed Sandstone and the Caithness dags. So engrossed 
were we with the magnificence of the natural sections 
where this structure is displayed, that we had climbed 
into the mouth of the green come below the Coulax 
Hfll before we were aware that we stood upon a glacier- 
moraine. But from the top of the ridge, and, still better, 
from the steep grassy slope on the west side, three or 
four successive horse-shoe-shaped mounds could be seen 
extending across the valley, and becoming progressively 
lower and shorter when traced upwards, till the last of 
them died out at the base of the acclivity behind. Not 
only were they in external form and arrangement as per- 
fect examples of moraines as could be desired ; their 
internal composition bore ample testimony to the same 
origin. My companion and I found further proof that 
the other valleys of Hoy had also once nourished their 
separate glaciers, the most striking evidence tcing sup- 
plied by a moraine-mound nearly half a mile long and 
fifty or sixty feet high, which runs across the mouth of 
the glen to the east of Hoy Hill on the north-east side 
of the island. The angular rubbish of this moraine rests 
upon a stiff, red, sandy boulder- clay full of striated frag- 
ments of red sandstone. The hills from which these 
glaciers descended rise from 1,400 to 1,550 feet above the 
sea. That so small and so low an island as Hoy should 
have had its glaciers, creeping probably even down to 
the sea-level, need not surprise us, when we remember 
that small ocean-girt groups of mountains, like those of 
Skye and Mull, had their glaciers, and that even in Arran, 
more than three degrees of latitude further south, and 
from hills little more than 100 feet higher than those of 
Hoy, glaciers existed on such a scale as to leave behind 
them the huge moraines of Glen Cloy. 

Mr. Laing refers also to Shetland, and though he states 
that his acquaintance with that region is not so intimate 
as his knowledge of Orkney, he believes that as little 
evidence of glaciation can be found there as among his 
native islands. In this case, too, I am afraid his state- 
ments are too absolute. It is now many years since Mr. 
C. W. Peach chronicled the occurrence of abundant 
striated rock-surfaces and boulder-clays with striated 
stones in the Shetland Islands (see “ Report M of British 
Association for 1864, Sections, p. 60). From my own 
observation also I can speak confidently as to the correct- 
ness of these determinations. Even on the low and 
remote westerly islet of Papa Stour Mr. B. N. Peach and 
myself found boulder clay and many transported blocks ! 
of gneiss, schist, and other rocks foreign to the immediate 
locality, while the prevailing pink porphyry showed glacial 
atriee running N. 5* W. On the Mainland also, between 
the head of Bixetter Voe and Walls, we observed some 
curious mounds which if not true moraines are at least 
parts of the glacial series. Since our visit my colleague, 
Mr. John Home, has spent some time in Shetland and 
haa obtained ample evidence of the presence of a sheet 
of tee over that region (see Nature, vol xv. p. 139). 
There can indeed be no doubt that both Shetland and 


Orkney have been severely ice-ground and that the move- 
ment of the ice has been on the whole along a north-west 
and south-east line* So far therefore from these islands 
offering any exception or difficulty in regard to this 
geological question they bear their independent and 
concurrent testimony to the npw generally received 
doctrine. 

II. There is, however, one very remarkable feature of 
Orkney and Shetland to which Mr. Laing has referred, 
and with regard to which my own observations, so far as 
they go, thoroughly bear out his statement I allude to 
the absence of raised beaches. During the surveys which 
I have made in conjunction with Mr. B, N. Peach we 
have continually asked each other what has become of 
the familiar raised beaches which skirt the Scottish coast- 
line even as far as the shores of Sutherland. Mr. Home 
was equally struck by their absence. It is indeed incon- 
ceivable that if our raised beaches be due to a rise of the 
ocean level from the accumulation of a polar ice-cap (a 
doctrine which I for one have never accepted) there could 
fail to be found some remnants of them among the innu- 
merable sheltered creeks and bays of these northern 
islands, in positions where on the near mainland they 
would assuredly be found. Well-marked raised beaches 
skirt the north coast of Sutherland within sight of the 
hills of Orkney. And yet I never observed any trace of 
a terrace which by possibility could be made to do 
duty for a raised beach, either in Orkney or in Shetland, 
and Mr. Laing’s much wider acquaintance with these 
islands confirms my belief that such terraces probably do 
not exist in Shetland, if not also in Orkney. But the 
difficulty of accounting for their absence is not incon- 
siderable, even if we hold that our raised beaches point 
to successive elevations of the land. Why should they 
cease with the northern bays of the mainland of Scot- 
land ? Can we suppose that the upheaval so marked in 
Sutherland did not affect Orkney ? 

During a recent visit to Sutherland and Caithness I 
tried to find some satisfactory solution to these questions- 
It is important to observe that on the mainland the raised 
beaches disappear when we pass from the crystalline 
rocks into the Old Red Sandstone. Travelling, for example, 
along the coast-line from Inverness, by the Beauly, Cro- 
marty, and Dornoch Firths, we find ourselves, almost 
without intermission, upon one or other of the level sandy 
terraces which form so conspicuous a feature of these 
shores. Even upon the strip of Jurassic rocks the same 
platform runs on to Helmsdale. But northwards the 
coast rises in one long line of precipice, from which slice 
after slice is cut as the fines of joint split open under 
the influence of air and sea. I have seen no satis- 
factory raised beach in Caithness. The only places 
where, from the shape of the coast-line, the existence 
of such deposits was possible are in Thurso Bay, on the 
coast between Dunnet and Duncansbay Heads, and in the 
bays between Freswick and Wick. But even on these more 
sheltered and less precipitous shores the rock usually 
stands up in low cliffs and runs out in reefs, or 
steep banks of boulder-day rise from the edge of the 
beach, or ridges of blown sand stretch for some distance 
inland. Now the rocks of Orkney are identical with 
those of Caithness ; they split up into the same long lines 
of sea-cliff, they are swept by the same stormy seas, and 
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washed by the same heavy tempestuous rains. Along by 
far the larger part of the immensely-extended coast-line 
of these islands no raised beach could have been formed, 
or, if formed, could have remained until now. So rapid 
is the retreat even of the solid cliffs, that both there and 
in Caithness a Piet's house may now and then be found, 
from which the outer walls on the seaward side have dis- 
appeared, together with the solid ground on which they 
stood, while the surge is ever breaking at the base of the 
diff below. Even into the sheltered inlets the same ver- 
tical sea- cliffs often run, so that the possible localities for 
the formation and preservation of raised beaches are 
comparatively few in number. A more diligent search 
among these few resting-places may yet reveal the exist- 
ence of some fragments of marine terraces in Orkney. 
In the meantime the want of raised beaches in Caithness* 
where, to judge from the proximity of those in Suther- 
land, they probably at one time existed, should put us 
on our guard against a too hasty and sweeping inference 
from their absence in Orkney. 

With regard to Shetland, however, the case is far 
stronger. Rocks of many varied kinds form the islands 
of that group running out into ridges and chains of islets, 
and inclosing innumerable voes and landlocked inlets. 
Nowhere could there be a more admirable surface for the 
formation and conservation of raised-beaches. The 
absence of these deposits cannot therefore be accounted 
for except, as I am constrained to believe, on the sup- 
position that they never existed there at all. That inter- 
rupted elevation of the land, to the pauses in which the 
raised-beaches point, seems to have lessened towards the 
north. It is still traceable by means of these terraces cm 
the northern shores of the mainland. Evidence of it has 
not been detected in Orkney, though as I have said^this 
may not show that it did not affect these neighbouring 
islands. But when we recede to the far Shetlands, all 
trace of the former lower level of the land ceases — at 
least it is not preserved in lines of raised beach. 

Arch. Geuci^: 


PENNINGTON'S “BARROWS OP 
DERBYSHIRE n 

Notes on the Barrows and Bom-Caves of Derbyshire . 
With an Account of a Descent into Elden Hole . By 
Rookc Pennington, B.A., LL.B., F.G.S. (London : 
Macmillan and Co., 1877.) 

M R. PENNINGTON has done good service to 
science by publishing his “ Notes.” The objects 
be describes belong to the palaeolithic, the neolithic, and 
the bronze ages of Britain and Western Europe generally ; 
but, following Prof. Boyd Dawkins, the author includes 
the entire period between the dose of the palaeolithic 
age and the earlier part of the iron age under the 
comprehensive name of the prehistoric ages. Moreover, 
to bring the eras of tW archaeologist into correlation with 
those of the biologist, he reminds die reader that during 
the prehistoric ages/“ the animals living in Europe were 
generally speaking the same as those which live there 
now/ whilst palaeolithic man was accompanied by the 
mammoth, and many other extinct form*. 

the author's pmMstorfc ^aepear^^ 
jpffly hv caverns, bog ‘ soMialgr m latter, 
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usually heaps of stone and turf, were either of an Oblong 
form, or, much more frequently, “round heaps, like a 
basin or saucer turned upside down.” 

The circular barrows appear to have been in some 
cases nearly fifty feet in diameter, and fully five feet high 
at the centre. That on Abney Moor was surrounded with 
a rampart of earth fifty feet in exterior diameter, and 
having on it ten upright equidistant stones about three 
feet high, whilst the inclosed mound measured but twenty 
feet across. Almost all the barrows appear to have 
yielded human bones, and in some instances more or less 
complete skeletons, some of which occupied stone cists, 
whilst others did not. The body of a young man, about 
seventeen years of age, had the skull protected with four 
stones, one being a cap stone, whilst large pieces of 
limestone were piled irregularly round the rest of the 
skeleton. All the bodies found entire were in a con- 
tracted position, and there seems to have been a tendency 
to place them on the left side, facing north or north- 
westerly. Two or more skeletons were found in some 
cases in the same barrow, and two were met with in the 
same cist in a barrow on Gautriss Hill. In Siggett 
barrow the skeleton of a child was found very near the 
feet of that of an adult. Some of the barrows contained 
evidence of cremation ; thus, in the centre of that on 
Abney Moor was a large flat piece of sandstone, on 
which human bones, accompanied by flint flakes, a chert 
flake, beads of jet and of amber, and a good arrow head, 
had been carefully deposited. There was satisfactory 
evidence that the funeral fire had been lighted on the 
spot. 

Relics of water-rat, horse, red deer, roe deer, Bos 
longifrom, goat, bog, and dog were also found in the 
barrows, and, with the exception of the first only, com- 
mingled with the human remains. In a cist in Oxlow 
barrow part of a boar's tusk had been placed with the 
human skeleton. The horse, roe deer, goat, and dog 
appear to have been the least prevalent forms. Gn the 
other hand, when speaking of water-rats, the author says, 
“ I never explored either a burial mound or a cave with- 
out finding plenty of them;” and in one instance he says 
“ Rats came out by spadefuls.” 

Of articles made or selected by man the barrows 
yielded a cut antler, quartzite and other “foreign” 
pebbles, chipped flints, pottery, chert flakes, beads of jet 
and of amber, holed stone hammers, bone pins, arrow 
heads, and bronze rings and celts. 

The prehistoric caves and “rock shelters ” situate in 
Cave Dal e, Hartle Dale, and Cres well Crags, contained, 
with the exception of roe-deer only, remains of all the 
barrow animals, and of wolf, fox, shrew, badger, cat, hare, 
rabbit, duck, and fowl, in addition. They also yielded 
flint flakes, a holed sandstone hammer, charcoal, pottery, 
some of which was Roman, a cut stag’s horn, a bone 
comb, pieces of jet, a celt and some ornaments in bronze, 
a few iron articles, and a coin of Hadrian. 

When speculating on his discoveries the author remarks 
of the skeleton of the youth supposed to be about seven- 
teen, that the people who buried him must have been 
“ actuated by some other feelings of respect than tbpsp 
springing simply from personal valour or wisdom. This 
boy must have been of some rank ; possibly the eldest 
sonofthecbfcfi The rudiments of government and of 
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hereditary station seem to have existed, for it was not 
ev try person who was honoured by so large a cairn” 

The contents of the long-shaped barrows differed from 
those of circular outline* The former contained neither 
metals nor burnt bodies ; all the human skulls were long 
or “boat-shaped;” and the barrows seemed of higher 
antiquity than the others. 

The neolithic and the bronze people had similar cus- 
toms ; each disposed of their dead by cremation, as well 
as by burying some of them entire and in a contracted 
position; each used polished stone celts, and jet and 
amber ornaments ; each made coarse pottery, and orna- 
mented it with the same rude designs ; and during each 
period the Skulls of some of the people were long and 
narrow, whilst those of others were round. 

The evidence of infanticide, slaughter of slaves, and 
cannibalism during the prehistoric ages is thought to be 
too conclusive to admit of doubt. 

We must content ourselves with a brief mention of the 
Palaeolithic “ finds ” described by the author. He first 
found bones in 1870 in Windy Knoll quarry, near the 
northern part of the mountain limestone of Derbyshire. 
Aided by Mr. Tym he began systematic work 'there in 
1874, and Prof. Boyd Dawkins joined them in 1876. A 
cavity in the rock — not a cavern — proved to be crammed 
with remains of grizzly bear, wolf, fox, water-vole, shrew,* 
bat, bison, reindeer, roe deer, hare, and rabbit. Omit- 
ting vast numbers of mere fragments, there were more 
than 3,500 bones and teeth of bison, of which a large 
number were calves ; 1,200 specimens of reindeer, also 
including calves, but in a lower ratio ; and sixty canine 
teeth of grizzly bear —the only ursine species met with. 
The remains varied much in their state of preservation, 
but a very large number were perfect, and many were in 
their proper relative positions. 

The history of the “find” was probably this A 
swampy place was resorted to by the migrating herds of 
bison and reindeer. The overflow would escape into the 
1 water-swallow ’ hard by, a precipitous place into which 
animals might and did fall.” There was no trace of 
mammoth, rhinoceros, hyaena, or man. 

A fissure in a mountain limestone quarry at the Staf- 
fordshire village of Water-houses yielded, in 1864, 
remains of mammoth, hippopotamus, and rhinoceros, 
about twenty feet below the surface of a deposit of loam 
and angular fragments of limestone, and containing a 
number of quartz pebbles. In 1873 relics bison, horse, 
and wolf, were met with in a prolongation of the same 
fissure, but at not quite so low a level. The bones were 
probably all of them those Of animals which had fallen in. 

Mr. Pennington has increased the value of his book 
by giving an account of the Rev. Mr. Mello’s discoveries 
in the caverns of the Permian formation at Creswell 
Crags, on the confines of Derby and Nottingham shires. 
Mr. Mello began his researches in 1875, and in 1876 an 
exploring committee was formed, who have thoroughly 
examined the Pin Hole, Church Hole, and Robin Hood 
Caves. In the last the deposits were, 1st, or uppermost, 
soil containing Romano-British relics ; 2nd, breccia ; 3rd, 
light-coloured “ cave-earth j ” 4th, a mottled bed ; and 
5th» or lowest, red sand. Remains of extinct animals 
occurred in the lowest three, and included Machairodus 
latidens^ caveiion, leopard, wild cat, cave hysena, wolf, fox, 


Arctic fox, glutton, grizzly bear, brown bear, pole-cat, 
water-vole, mammoth, woolly rhinoceros, horse, bison, 
reindeer, great Irish deer, wild boar, and hare. We 
observe, however, that Prof. Boyd Dawkins does not 
mention the Arctic fox, or the glutton, or the wild boar as 
amongst the “finds” (see Quart V Jourtu Gcal Soc No. 
13 1, pp. 590, 602). The remains of hyaena were very 
numerous, and the condition of the older osseous relics 
betokened that at least most of them had been introduced 
by him. The author is of opinion that the fauna was 
Arctic or north temperate. 

The lower deposits contained large numbers of broken 
and chipped fragments of quartzite, which must have been 
derived from a distance. Flint flakes occurred in hundreds, 
and of all sizes and forms, in the upper layers, where 
quartzite fragments were but few. Scrapers and glance- 
points were the commonest of the flint tools. Bone 
implements were also met with, and included a needle and 
a pin or lance-head, &c. There was also a sketch of a 
horse on a piece of flat bone— the first, and, up to the 
present time, the only example of palaeolithic fine art 
found in Britain. The explorers also met with a piece 
of amber and bits of charcoal, and found reason to believe 
that the hare was largely used as food. The amber does 
not appear to be mentioned by Prof. Dawkins. 

Our limited space forbids us to follow the author through 
his interesting speculations on palaeolithic anthropology ; 
but we cannot help doubting whether the exploring com- 
mittees of the caverns near Settle and Torquay will 
endorse his opinion that “no caverns in this country 
have furnished such a variety of evidence as to ancient 
man and the animals which furnished him with food and 
clothing ” as those of Creswell Crags. Those of us who 
at the close of the Plymouth meeting of the British Asso- 
ciation, visited the caverns at Brixham and Torquay, and 
noted that they almost overhang the sea, cannot but 
regard the author’s proposition that “the palaeolithic 
cave dweller of England was an inlander ” as being much 
too sweeping. 

Finally, whilst perusing the volume which we now close 
reluctantly, we have again and again caught ourselves 
wishing that anthropologists would supply us with good 
definitions of “savage” and “ 4 barbarian,” and tell us 
whether the words are to be used as synonyms. 

OUR BOOR SHELF 

Mathematical Questions, with their Solutions, from the 

“ Educational Times" Edited by W. J. C Miller, 

B.A. VoL xxvii. from January tojune, 1877. (Lon- 
don ; C. F, Hodgson and Son.) 

JUST fifteen years ago we became aware, by the chance 
sight of a copy of the Educational Times , of the exist- 
ence of a paper which gave up three or four pages 
monthly to the proposal and solution of mathematical 
questions. We at once sent to England, and a more 
careful examination of the copy we received showed us 
that it was a publication of very high merit, at least as 
regarded this one department. Hitherto we had in the 
main confined bur mathematical reading to the usual v rut 
passed over by mathematical masters who have only to 
do with the teaching of ordinary boys ; now we were in* 
duced to join the, at that date, small band of contributors 
who rallied round the mathematical editor and derived 
much pleasure and profit from the study of the,, many 
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efegaot solutions which were constantly being given, volume is particularly good. The first fbwchapters are dedi- 
We have the number for October, 1862, before us, in catedto generalities and the philosophy of sclent r some 
u*jch are Questions 1312 to 1320 proposed under six of them contain detailed lists of all scientific publications 
different names ; we turn to the number for the current in the world. Then Mow numerous chapten relating to 
month, and the questions range from 53^7 to 54.19 from the latest discoveries, inventions, theories, &c., on the 
as many individual proposers, whose names are given, domains of physics, chemistry, astronomy, meteorology 
Here is evidence that a want has been met, and that mineralogy, and geology ; the chapters of the physical 
there is considerable vitality in this direction ; indeed, section alone numbering no less than eighteen, and those 
we may remark that this is the sole English periodical of the Chemical section as many as twenty. Any occur- 
(since the demise of the Lady's and Gentlemans Diary) rence at all worthy of record up to the end of last year is 
to which mathematicians can send high-class problems, faithfully mentioned in the book. The second volume 
University and college examinations swallow up a peat will contain the biological and mathematical sciences. We 
deal of what is produced by residents at the universities, wish Senor Huelin and his publishers every success with 
but these pages are open to all comers. their valuable addition to scientific literature# 
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It soon occurred to us that here was a great mass of n , ^ w 

useful work being done and yet not producing the full , <f X \ Band 21. Die Insekten” (1st part) : 

benefit it might do if it were reproduced and published in ! ,,P CI . Urgamsmus der Insekten. W ith 200 original 

a separate volume. The editor at once fell in with our W oodcuts. By Dr. Georg Mayr. (Miinchen : R. 

views: indeed we found that the like idea had occurred Oldenbourg, 1877.) 
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a separate volume. The editor at once fell in with our oodcuts. By Dr. Georg Mayr. (Miinchen : R. 

views ; indeed we found that the like idea had occurred Oldenbourg, 1877,) 

to himself. There were, however, supposed pecuniary \ The importance of an examination of the internal as well 
and other difficulties to encounter, but at last these were j as the external anatomy of insects has unhappily not 
got over and the work, after one volume had been pub- hitherto engaged the attention which it deserves at the 
ashed, took its present form, which is now a conspicuous hands of British entomologists. It is a fact which 
one on many a student's shelf. The fact that now their j cannot be disputed that by far the greater portion of that 
solutions would be treasured up in this more desirable j energy which our country has exhibited in the investiga- 
shape seems soon to have led our foremost mathe- j tion of this branch of natural science has been devoted 
maticians to give in their adhesion, and as we run over to the mere founding of types, and in consequence but 
the long list of contributors prefixed to the volume before \ little light has been thrown upon the ever-increasing array 

us, there is hardly a name familiar to us which is not to j of problems which puzzle the biologist, 

be found there. France, Italy, and America also, are ! „ In studying the affinities of insects it is quite as 
fairly represented. Ladies, too, there are, showing that j important, and in all probability more so, that the 
“ the pay determinant internal structure and the embryology of insects should 

For (them) its rows exchanges, be k " own > external characters and the meta- 

WhBe Hunilton’s weird delta turned (7) morphoses ; it is therefore with unimxed pleasure lhat we 

O’er all the symbols ranges.” welcome the appearance of Dr. Mayr’s admirable and 

... ably-illustrated treatise. 

It says very much for the ability, in more directions i t WO uld be impossible here to give even an outline of 
than one, of the editor, that he has nursed the banding the vast series of facts which the learned author has 
which was handed over to his care more than sixteen brought together, nothing relative to the organism of 
years ago into the vigorous and lusty athlete of to-day. insects be ii ng regarded as too insignificant for careful and 
Nothing mathematical comes amiss to his net, but we unwearied research ; as an instance of the thoroughness 
may say that though the Dii majores roam about in their 0 f his labours we would especially call attention to his 
own special pastures, he has a marked predilection for J interesting observations on the action of the legs of insects 


the line taken up and well-worked out by Messrs. Wool- j w h e n walkings point wl 
house and Crofton, i.c., of probability in its many j studied and which he 
applications. M . . j many students would p 

It only remains to say that the “ Reprint ” is more than matter of little moment. 


when walking, a point which he seems thoroughly to have 
studied and which he has amply illustrated, although 
many students would probably have regarded it as a 
matter of little moment. In fine, the entire volume is 


a reprint, for it contains about as much more original most valuable, and should be esteemed as a necessary 
matter as appears in the monthly paper. Space is found hand-book, not only by every entomologist, but by all 
lor detached papers and notes, and for alternative solu- w b 0 have the interests of natural science at heart, 
tions, often of equal, if not greater, interest, than the A. G. B. 

previously published matter. 

There are occasional parenthetical notes— we think it 
should be more clearly indicated who is responsible for i 

these, as they are often valuable ones. LETTERS TO THE EDITOR 

The training the printers have gone through in getting £M d hoU himu ,f responsib U for opinions expressed 
«ttt these solutions has placed them on a high level as V M . a Us c<irrtsp<m dmts. Neither can he unLiesht te return, 
praters of mathematics, and the volumes of this senes ' u efrra j» n j with the writer , of, rejected manuscripts. 
refiett great credit upon them. pf 0 notice ts token of anonymous communications. * 


Cronicon Cientifico Popular . Por D. Emilio Huelin. 

Volt (Madrid: 1877.) 

WE perused this volume with interest and pleasant 
surprise ; we were pleased at finding it to be an excellent 
ana well-written review of all new occurrences in the 
scientific world, and we were surprised to see such a work 
emanate from a country which hitherto has contributed 
but too small a share towards the progress and welfare of 
science. If we place Turkey at the head of the list of the 
most unscientific countries in Europe, Spain and Portugal 
certainly come second on that list ; it is gratifying, 
therefore, to see some sign of improvement. We con- 
gratulate Senor Huelin on his valuable publication, which 
» one of the best of the kind that has yet com tmder 
our notice. The arrangement of the contents of the 


The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his Space is so great that it 

is impossible otherwise to ensure the appearance even of com* 
munic adorn containing interesting and novel facts .J 

Glacial Geology of Orkney and Shetland 

A recent visit to Orkney hat brought forcibly before me 
certain points of the highest interest In modern glacial geology, 
upon which, I believe, the state of the surface deposits in these 
islands is calculated to throw considerable light. 

I may premise that although I am perfectly well acquainted 
with all the usual glacial phenomena of the North of Scotland, 
as described in Geikie’s and other works, I am not a sufficient 
practical geologist to speak with positive certainty, though I think 
I know enough of the subject to establish aprtmd facte wav for 
what I have seen with my own eyes, «*d which I put forward 
in the hope that more competent observers may direct tome 
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attention to the subject and either confirm or disprove facts 
which, if true, would seem to afford a crucial test of the truth 
or falsehood of some of the most important theories of modem 
geology. 

The fact which I assert is, that there are no traces of glacial 
action, or of raised sea-beaches in Orkney. 

I speak from an intimate personal acquaintance with these 
islands, which are my native county, and almost every yard of 
whose surface and shores I have explored with rod and gun, and 
in the course of canvassing at elections, and for many years back 
keeping a special eye on this very subject. Now I can assert 
positively that I never saw a boulder or perched block, or the 
trace of any till, boulder cky, kame, eskar, raised beach, or 
other form of glacial or marine action* 

The whole of the islands consist— except a small patch of 
granitic axis—of Devonian strata, bare in places, but for the 
most part covered with a mantle of soil, which is the obvbus 
result of the disintegration of the subjacent rock by existing sub- 
aerial causes, such as wind, frost, and rain. 

In places, where soft strata come to the surface, this soil is 
deep and clayey, and the sections of it, afforded by the coast- 
line, might readily be mistaken at a distance, or by a super- 
ficial observer, for boulder-clay. But a close examination will 
show that the stones in this stonyclayare always angular and 
always similar to the adjoining strata, and that the larger stones 
are generally deposited, allowing for subsidence and displace- 
ment, in the original lines of stratification conformable to those 
of the unworn rock below them. A good example of this may 
be seen within 200 yards of Kirkwall, on the east side of the 
bay under Cromwell’s old fort. 

Let any one compare this with the seel ion of glacial boulder- 
clay shown on the other side of the Pentland Firth at Scrabster, 
and he does not require to be a geologist to understand the 
difference between a surface soil of glacial deposit and one of 
disintegrated rock. 

In like manner 1 have observed innumerable sections of surface 
soil and of mounds and ridges, which at first sight might have 
passed for marine or glacial, and I have invariably found them 
to consist of angular fragments of the subjacent rock passing 
on the one hand into thoroughly decomposed rock or soil, and 
on the other into the solid strata on which they rest, 

I believe I may state broadly tliat there is not a rolled or 
rounded stone or pebble, or trace of sand or gravel, in all 
Orkney above the level of the present sea-beach and blown 
sands, and away from the beds of the existing lakes and small 
streams. 

There is not the vestige of a raised beach along the hundreds 
of miles of rocky coast of the various sounds and islands, or in 
the many sheltered inlets where, in the nearest counties of 
Scotland such os Sutherland, Ross, and Cromarty, raised beaches 
are invariably seen. All recent movements seem to have been 
movements of subsidence and not of elevation. The Loch of 
Stennis, with its surrounding plain, affords conclusive proof that 
at no recent geological period can the level of the sea have stood 
higher relatively to that of the land thxn it does at present. Had 
it done so the Loch of Stennis, which is nov exactly level with 
the sea so that the tide flows into and out of it, must inevitably 
have been a sheltered inland fiord of salt water extending to the 
hills which bound the plain, which as the land rose or the sea 
retreated, must have left the plain covered with sand, shingle, 
and marine or brackish shells, of none of which is there the 
slightest trace, but, on the contrary, the ordinary rock strata 
with their disintegrated surface soil, occupy the whole plain and 
come up to the margin of the existing loch." 

Now as to the inference from these facts. I 

The received theory of most glacialists is, that during the 
glacial period there was a great polar ice-cap extending over the 
whole of Scandinavia, Scotland, and a great part of England 
and Ireland. As a corollary or this many draw the inference 
that such an accumulation of ice, by displacing the earth's centre 
of gravity, would raise the level of the sea in the Northern 
hemisphere, and thus account for the higher levels relatively to 
die land at which it has undoubtedly stood. 

Others contend that the glaciation was more limited and only 
extended in islands as it were, round each considerable mountain 
group in northern latitudes, and these attribute the phenomena 
of- raised beaches, &c., to local elevations of the land rather thin 
togeaeml elevation of the sea. 

Now here appears, to me to be an opportunity of applying the 
4Xpmm*ntum ct'ucis to these two conflicting theories, 

Xf it be true that Orkney is not glaciated, and has no raised 


beadles, it seems to follow that the second, and not the first, of 
these theories must be the true one. 

The second theory would account perfectly for the boulder- 
clay being found In Caithness, over the plaiu of which we may 
easily suppose the glaciers from the great mountain range which 
bounds it on the south and west, to have extended as far as 
Scrabster and the south shore of the Pentland Firth, while in 
Orkney there were no glaciers, because there was no great local 
mass of mountain region to produce them. 

But, on the theory of a great ice-cap, I cannot see how 
Orkney could fail to have been planed by ice and covered by 
boulders, perched-blocks, and masses of glacial clays, sands, 
and gravels. 

In any case the absence of raised beaches and of all traces of 
marine action above the present sea-level, seems to be inconsistent 
with any theory of a general and uniform rise of the ocean in these 
latitudes. 

As regards the Shetland Islands I cannot speak with the 
same confidence, not being so intimately acquainted with them ; 
still, having travelled over a great part of the principal islands, 
and coasted along their shores, 1 can assert that I have never 
seen any traces of glacial action, or of raised beaches. The 
latter must, I think, inevitably have shown themselves in the 
form of sea-caves at a higher level, such as those at Cromarty, 
had they ever existed, as the present line of exposed rocky coast 
is worn by the waves into innumerable caves and clefts. 

As to boulders or boulder-clay, I do not believe they exist, 
and the only rounded or water-worn stones I have ever seen 
have been rolled in the Devonian and not in any modern seas, and 
result from the surface disintegration of the great conglomerate. 

These are abundant in exposed situations, and they show the 
necessi y for care in inferring modern glacial or marine action 
from the presence of rolled stones of foreign rocks. 

In conclusion, I believe that these groups of islands, Orkney 
and Shetland, have never been subjected to glacial action or 
submerged and subsequently elevated, in any recent geological 
period, and that these facts are inconsistent with any theory of 
a great polar ice-cap, or of any uniform rise of the level of the 
ocean in northern latitudes. S. Lajng 

Brahan Castle, Dingwall, N.B., August 25 


Meteorological Effects of Eclipses 

IN connection with certain variations of temperature observed 
during the total eclipse of the moon on August 24, 1877, by M. 
Berigny, and discussed at a late meeting of the French Academy 
of Sciences, as reported in Nature {vol. xvi. p. 412), I am 
reminded of some observations made on board H. M. S . Challenger 
during the total eclipse of the sun on April 6, 1875. The position 
of the ship at noon of the day of the eclipse was in lat. 27 0 13’ N., 
long. 137 0 59' E. about 400 miles south of Japan and 200 miles 
due west ot the Bonin Island*. If my memory be correct, the 
eclipse was only partial for the part ot the world we were in, a 
portion of the sun’s disc being still visible in the shape of a thin 
crescent at the moment of maximum obscuration. The eclipse, 
occurred in the afternoon, and was heralded by a breeze from 
the south-west, which continued during the rest of the evening ; 
but what at the time struck us as very remarkable was the fact 
that it was accompanied by a rise of the surface temperature 
of the sea, as will be seen from the following observations made 
at the time 

April 6, *875. Temperature of sea-surface. 
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21*9 J 

209 
20*0 

The Challenger, progwasing at the rate of mbout three knot* pw 
hour, bad just entered an area of alternate streaks of warm and 
Cold Water, the former due to the North Pacific equatorial 
current, known as the Kuro-Siwo or Japan current, the latter to 
the Arctic current which flows down off the east coast of Nipon, 
so that die observed rise of temperature, and perhaps also the 
south-wes ter ly breeze which sprung up at the commenceme nt o f 
the eclipse may be a mere coincidence, and I give the observa- 
tions for what they are worth. 
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During the discussion in the French Academy the theory 
suggested by M. Berigny that an eclipse of the moon might have 
an appreciable effect upon the temperature-conditions of our 
atmosphere, namely, by cooling the latter, does not seem to 
have met with much encouragement It would be more extra'* 
ordinary if such a phenomenon as a total eclipse of that luminary 
were found to exercise no disturbing influence of any kind upon 
the terrestrial atmosphere during the time of its occurrence, 

J.J, Wild 


The Development of Batrachiana 

In reference to the article in Nature (vol. xv. p. 491) on the 
development in certain instances of Batrachians without meta- 
morphosis, Mr. B. G. Wilder writes to the American Naturalist 
(vol xi. No. 8, August, 1877, p. 491) to point out that the 
author of the article m Nature has overlooked Prof. Wyman's 
observations on the development of Pipa americana , published 
in the American Journal of Science and Art for 1854 (ser. 2, 
xvmL pp. 369-374). 

Wyman has there stated that the eggs of Pipa are transferred 
by the male to the back of the female, which presents 44 a uniform 
surface throughout.” 44 Their presence excites increased activity 
in the skin, which thickens, and is gradually built up around 
each egg, so as at length to inclose them in a well-defined 
pouch. On pages 370 and 371 he figures and describes the 
murlier embryos as having 44 three branchial appendages on each 
aide of the head.” 44 In a later stage the external branchiae had 
disappeared, but a small branchial fissure was detected on each 
side of the neck, and within this on each side a series of fringed 
branchial arches. ” 

In endeavouring to obtain some confirmation of Prof. Wyman's 
observations, Mr. Wilder suggested an examination of certain 
eggs of this singular Batrachian preserved in the Warren Ana- 
tomical Museum of Harvard University. The examination was 
made by Mr. C. S. Meriot, who reported as follows : — 

** I have examined two eggs from the back of the Pipa, and 
found the embryos a little more advanced than that figured by 
Prof. Wyman ; they ate between 12 and 13 mm. in length. 
The gills were partly absorbed, but a single slit with the gtlls 
still projecting could be readily seen on each side at the back of 
the head. 1 could not make a more detailed examination, as 
the eggs were not well enough preserved.” 

It would therefore appear that Dr. Peters' remark (which 
was translated in the above-mentioned paper in Nature on 
Ibis subject) that 44 no one has detected branch ia* in the embryo 
of the Surinam toad ” is not well founded. It would be very 
desirable, however, to have further observations on this interest- 
ing subject made, as likewise on the development of Ifylodes 
marfinieettsis, which was the principal subject of the former 
communication to Nature. P. L. S. 


and rostrum. Hud it would be impossible for the young to stick a 
mpple f m « f* the forcing iu of the bill expresses the milk 
which it is enabled to suck in when lying in the bottom of the 
cavity. * 

I secured a specimen of an adult female having a due healthy 
young one in the pouch, and preserved both. On opening the 
stomach I noticed a quantity Of a white substance which seemed 
to be inclosed in a thin membrane. I did not know What this 
was until I read Dr. Bancroft's letter on the subject, but unlike 
him I arrived at a different solution of the puzzle. Instead of 
the females sucking themselves (the way in which Dr. Bancroft 
accounts for the presence of milk in the stomach), I believe that, 
after a certain time, when the spines begin to grow on the 
young Echidna, the irritation causes the mother to take it out of 
the pouch, and to feed it by regurgitation, until its spines are 
sufficiently grown to protect it from its enemies. I was led to 
this belief by discovering a nearly adult mate With no sign of any 
food in its stomach except milk. 

I was encouraged to dig this individual out of Us stronghold, 
by noticing several unusually large tracks going in and out of 
the bunow. These, undoubtedly, were the footprints of the 
female when she came to feed the young. The spines on this 
specimen were not at all stiff, especially at their bases, and 
would have offered little or no protection against the attacks of a 
native dog or eagle. This may seem a wild proposition, but I 
have only adopted it after mature thought, and observing four 
different females. 

We must adopt some explanation to account for so strange a 
phenomenon, unless we jump the question by allowing that the 
females of Tachygiossus suck themselves, a most unlikely pro- 
ceeding on their part, and a solution to the difficulty as 
unsatisfactory as it is improbable. We have only to guard 
against chronicling false facts which seem to me to be the 
greatest enemies which science has to contend with, and we are 
not so apt to go wrong. Mistakes are often made, but invariably 
meet with a correction, and should the above solution to a 
difficulty which has taxed, and is still employing, some of our 
wisest heads, prove wrong, 1 shall be only too glad to accept the 
correction, thankful that my blunder has assisted in rightly 
solving an interesting and vexed question. The blacks inform 
me that the Echidna lays a white egg, and the Platypus a black 
one, which are hatched in the abdominal pouch. 

I trust thpt some of your many scientific contributors will come 
to our rescue in solving this point. W. K. A. 

The late discoveries by Goldie, !>’ Albertis, and MacFarlane, 
have produced a number of forms (botanical) identical with 
those obtaining in N.E. Queensland, thus further proving the 
original fundamental unity of the two countries. The Australian 
Dingo ought to be found in New Guinea as also our tiger cat. 

W, E. A. 


On Time 


Notes on the North East Australian Monotremata 


English naturalists seem to be 44 all abroad ” on this subject, 
judging from some remarks in Nature, vol. xv. p. 257. 

P. L. S. states his conviction that Tachygiossus will be dis- 
covered in the ranges of N, Queensland when these have been 
properly examined, being evidently quite unaware that both 
Tachygiossus and Ornithorhynchus have been known to inhabit 
the northern part of this colony for several years, and that a 
di scussion has been carried on for some months in the columns 
of the Queenslander , on the “ Generation of the Echidna and 
Platypus,” between Dr. Bancroft and Mr. Bennett, I merely 
allude to this subject to give English naturalists the latest dis- 
coveries made by Dr. Bancroft in his researches into this more 
than usual prk&fy subject. 

Dr. Bancroft dissected a female specimen and found a quantity 
of milk in the stomach. He was unable to find any mammary 
glands, and came to the conclusion that the mother Echidna fed 
its young by regurgitation. This theory was combated by Mr. 
Bennett. 


On dissecting a second female Dr. Bancroft discovered the 
mammary glands, but not like those of any other known 
mammal, for the nipples were inverted, the cavities thus formed 
bring protected by stiff bristle-like bain. 

The young Echidna has to thrust if* bill into the cavity to 
obtain its food. This is a curious adaptation to the wants of an 
animal, for it is certain, from the curious formation Of the head 


1 have deferred my answer to the remarks of Mr. J. J. 
Murphy (Nature, vol. xvi. p. 182) till now, in order to see if 
my letter of June 14 would cause more discussion. But it 
seems that my views are not deemed worthy of much con- 
sideration in England ; I shall therefore say only a few words 
in conclusion here, but hope to take up the question elsewhere. 

Mr. Murphy thus summarises a part of my letter The 
postulate that a velocity, c.g., that of the eattVa rotation con- 
tinues unchanged, is arbitrary, incapable of proof, and justified 
only by practical convenience.” I should with that he had 
adaed, 4 ‘and to be settled by definition.” Mr. Murphy goes on 
to say, u It seems to me, on the contrary, that the postulate if 
not necessarily arbitrary but may be absolutely justified by fact.” 
I do not believe there is a great difference between ** justi- 
fying something by practical convenience ” and u justifying it 
absolutely by facts.” Perhaps, in the opinion of Mr. Murphy* 
the constancy of the velocity of the earth's rotation is proved by 
the pendulum. But it is universally admitted that the pendulum 
is controlled by the earth and not the earth by the penwam- 
Mr. Murphy, in admitting that he sees no way of proving Chat 
the force of gravitation continues unchanged, acknowledges gat 
in natural philosophy many things are taken far granted winch 
call for closer consideration, and this was predsely my motive 
for writing my letter. 

Though Mr. Murphy does not agree with me in all points I 
am thankful for his remarks, * Vr A. JULIUS 

Breda, Holland, August 29 
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A NEW REGISTERING THERMOMETER' 

f T'HE registration of temperature is one of the most 
* difficult of meteorological problems. Among 
the registering instruments employed the thermometer 
is certainly that to which, most attention has been 
devoted/ and yet no solution has hitherto given re- 
sults altogether satisfactory. The extreme mobility of 
the temperature of the air and the small force at our 
disposal for acting upon the registering apparatus, are 
special hindrances to the solution of the problem. In 
England, in the various observatories, the photographic 
method is used. The reservoir of the thermometer is 
plated outside under cover, and the tube, entering the 
wall, is re-curved vertically in the interior ; a photo- 
graphic apparatus placed opposite this column of mer- 


cury registers the different heights. This process neces* 
sitates a thermometric reservoir of considerable volume 
in order that the displacements of the column of mercury 
may be appreciable for very small variations. These 
exigencies affect the sensitiveness of the apparatus ; it is 
not a less serious inconvenience that the. reservoir must be 
placed near the wall of the shelter where the self-recording 
photographic apparatus is arranged. In Switzerland the 
metallic thermometer is employed* and is more easily 
managed, but here again the metallic spiral must be 
placed very close to the registering apparatus. 

The new registering thermometer which M. Hervg 
Mangon has sought to construct by utilising the differen- 
tial wheel work of M. Redier, seems to us based upon a 
sound principle. It consists of a mercurial thermomere : 
with weights so arranged that the thermometer may 



M. lime' Mangon* a New Registering Thermometer, constructed by M Rcder. 


be placed at such a distance from any dwelling as 
rot to be subject to the influence of surrounding 
objects. Communication between the thermometer and 
the registering apparatus is established by ireans of 
electricity. 

The instrument consists of two quite distinct pruts 
1. The thermometer proper, and the balance which serves 
to indicate the differences of weight whk h are the result of 
variations of temperature. 2. The registering apparatus. 
The thermometer, the diameter of the mercurial column 
of which we have considerably amplified in our illustra- 
tion, to render it appreciable, is composed of a very fine 
tube, r ; it presents a large surface, containing in reality 
only a very thin column of mercury. This tube R is 

* From on article m £<« N-dttm by M. Gaston Tissindiwv 


supported by a cast-iron frame- woik, and is connected 
with a bell-glass v ; its very slender extremity is plunged 
into a small cup g\ containing mercury, and placed upon 
one of the scales of the balance B. 

The balance B is an ordinary balance of precision ; it 
bears above the beam a small metallic disc which deter- 
mines a contact at C every time the equilibrium is broken 
in consequence of an increase of temperature. The second 
scale also bears a^cup g, containing glycerine. A glass tube 
T T, connected with the re gistering apparatus, dips imo this 
cup g> and communicates at its other extremity with an- 
other cup, G, which forms a vessel communicating v ith the 
former. The bell-glass v covers the balance, ar<J permits 
the exposure, without danger, of tbdjt part of the instru- 
ment to the inclemencies of the air* It will be at once 
seen how to arrange things in order to put the instrument 
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in working order. After having fixed in its support the 
lube filled with mercury, and being assured that the fine 
osttemfty dips well into the cap g, we place the balance 
in equilibrium by adding weights to the other scak The 
bell-glass v, which has been raised for this operation, is 
then put in its place, and the instrument is ready for 
action* 

The registering apparatus is composed of the double 
differential wheel work of M. R&lier, which works as fol- 
lows -Two wheels u and m' moving in opposite direc- 
tions, are terminated by small flies, very delicate, and 
turning very swiftly ; they are connected by a differential 
train, the axis of which carries a pulley with a double 
groove a* Between the two flies oscillates a needle, one 
extremity of which serves to arrest alternately one of the 
two flies. At the other extremity a, of the needle, is a 
soft-iron pallet on which acts an electro-magnet E, every 
time contact is made by the balance at c, The needle is 
mounted on an axis which permits it to oscillate right 
or left according as it obeys the electro-magnet or a small 
antagonistic spring. 

The double-grooved pulley a carries two threads the 
one attached to the pencil k and terminating in a weight 
O, the other bearing a small cylinder and bunging into 
the cup G containing glycerine and connected by a tube 
with the cup^ placed on one of the scales of the balance. 
Of course the cups G and g must be placed in the same 
horizontal plane. A cylinder H, moved by the clock- 
work L, carries the paper. A second pencil K' serves to 
trace upon the paper a small mark intended to control the 
progress of the wheel- work l» This mark may be made 
automatically by an electric contact proceeding from a 
regulator of precision. 

Let us see now how things work. Suppose the tempe- 
rature rises (the explanation which follows will account for 
the mode of action of the apparatus when the temperature 
falls), the weight of the mercury in the cup at g' will in- 
crease, the equilibrium will be destroyed, and the contact c 
of the balance will be established ; the electro- magnet E 
will attract the end a of the needle, and the fly of the 
wheel M' will be free ; the pulley A w’ll then turn to the 
left, the float will sink in the cup G, and the pencil will be 
directed towards k'. The float of the cup G, in descending, 
will raise the level of the liquid at G, and at g , and con- 
sequently will increase the weight in the scale of the 
balance which holds the cup g, and at the moment that 
equilibrium is thus again established, the contact at 0 
will be broken. The end a of the needle ceasing to be 
attracted by the electro-magnet will respond to the appeal 
of the antagonistic spring, and disengage the other fly. 
This fly of the second wheel M disengaged, permits the 
pulley a to turn to the right, drawing the pencil from K' 
to K, and causing the float of the cup G to reascend, and 
consequently diminishing the weight at g. That loss of 
weight breaks anew the eauilibrium of the balance, the 
contact at c is re-established, and the same course is 
repeated as we have explained above. 

It will be seen from what we have said that the clock- 
work it always in motion-— now to the right, now to the 
left — even when the temperature does not vary ; the 
curve obtained has then the aspect of a small zigzag, but 
so fine that it is difficult to detect it This arrangement 
permits, so to speak, the double wheel m m' to test the 
balance for the slightest change in the conditions of 
equilibrium* 

The tube TT connecting the two cups g and g may be 
placed underground, anil the electrical communication 
between the balance and the electro-magnet £ is easily 
established at any distance desired* 

Qn the prolonged axis of the pulley a we may place a 
rigid needle, and indicate by a simple transmission the 
temperature on a large card placed outside* 

this apparatus has been constructed hr a thoroughly 
artistic maimer by the able constructor, M. Redier. 


mw ELECTRIC LIGHTS 

A N examination of the voluminous records of the 
Jrx Patent Office discloses the fact that the activity te a 
particular Hue of invention periodically waxes and wanes. 
After slumbering for a number of years the problem of 
procuring effective electrodes for the production of the 
luminous electric arc has of late been revived, and with a 
success hitherto unatt&ined. The immediate cause of 
this has probably been the recent improvements of 
magneto-electric machines culminating in the Gramme 
and the Siemens machines. An efficient source of elec- 
tricity for the production of the light having been supplied 
by these and other machines of a similar kind, a stimulus 
was given to the invention of electrodes or wicks which 
would employ the magneto-electric current to best advan- 
tage in giving out light The old faults of the carbon 
points had never been quite overcome. The manufacture 
of the points from soft-wood charcoal, fine coke dust, 
lamp-black, calcined sugar, tar, resin, or mineral Oil, &c. f 
had done much to render their consumption steady and 
uniform ; and the regulators of Serrin and Dubosq bad very 
successfully overcome the widening of the luminous arc 
by the wasting of the positive electrode. For large fixed 
lights with several sets of luminous points, such as are 
employed as beacon-lights on land or at sea, the ordinary 
carbon points thus improved answered very well, but for 
the purposes of general illumination they are still defect- 
ive. To give a light suitable to a room or hall the 
points require to be small, and any inequalities in their 
action are very discernible in the light One great diffi- 
culty to be overcome, too, is the division of the light. 
How to cause the current from a powerful magneto- 
electric machine to produce a number of separate small 
lights, such as would be essential for the lighting of streets 
or buildings ? If the different lights were all joined up 
“in circuit " and the currrent sent through the whole 
series one after another, the break-down of any one of the 
series would extinguish the whole and plunge the street 
or building into darkness. 

During the last thirty years there have been many 
attempts made to secure good electrodes for the electric 
light as well as derices for adjusting them. Electrodes 
of spongy platinum, palladium, and iridium have been 
used. Another plan was to make the positive electrode a 
fine stream of mercury flowing from a funnel and break- 
ing upon a negative electrode of carbon or platinum 
placed underneath. An objection to these metals was 
the coloured lights they produced owing to the incan- 
descence of their vapours in the arc* The carbon elec- 
trodes were given divers shapes, and various combinations 
of carbon and metal electrodes suggested. For instance, 
it was proposed to use bar electrodes emitting the light 
from their sides, and also to fuse iridium between two 
carbon electrodes. An ingenious plan for getting a steady 
light was proposed by Mr. Harrison in 1857. It con- 
sisted in giving a rotary motion to the positive electrode 
and pointing the negative electrode at right-angles to it 
and giving the latter a motion of translation, so that fresh 
surface of the positive carbon was always appearing in 
front of the negative carbon. A similar idea was again 
patented in 1874 by Messrs. Wildman and Whitehouse* 
About twenty years ago there was a great deat of activity 
in this direction, but up till quite lately the usual carbon 
points have always been fallen back upon* 

Within the last five years, however, two notable new 
lights have made their appearance, namely, the lights of 
Lodighin and of Jablochkoff M. Alexandre Nicolarvitcb 
Lodighin is a Russian engineer of St Petersburg. His 
plan was first publicly tried there in *»d patented 
m England in the previous year- It is designed to faci- 
litate the use of the electric light for general lighting 
purposes* The great defect of the ordinary carbon point# 
is the flickering of the fight caused by the consumption 
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ot the carbon points, a great portion of which is due to 
tb* combustion of the points m the air. M. Lodighin’s 

K * 1 to employ not two but a single stick of carbon, 
ng it in a hermetically sealed glass chamber from 
which all ait has been exhausted, and an azotic gas which 
does not combine with carbon at a high temperature, 
such as nitrogen, let in. When the current from a 
magneto-electric machine, such as Wilde’s, Gramme’s, or 
Noble’s, is passed through this carbon it gradually gets 
heated to a white heat, and emits a brilliant, and at the 
same time soft and steady light. Fig. 1 shows the form 
of the carbon used ; the light is given off 
at the narrow central part. The advantages 
of this plan are that there is a continuous 
circuit, so that any number of lights may 
safely be joined up in series to form one or 
more lamps. The lights can be made as 
small as desired, the flame is continuous 
and not injurious to the eye, the cost of 
new carbon points is saved, and the current 
can be strengthened or weakened at will 
very easily. It bums equally well under 
water, and would be very useful for illumi- 
nating dangerous mines, there being no 
fear of explosion from it. One magneto- 
electric machine driven by a 3 horse-power 
engine, generates a light equivalent to 
many hundred lanterns, and the light can 
be easily divided up into smaller ones. 
There was one defect in M. Lodighin’s 
original light which has been remedied by 
M. Kosloff, of St. Petersburg. The unequal 
expansion of the metal holder of the carbon 
Fig. 1. and the carbon itself caused the latter to 
split and give way. The metal also fused, 
and sparks passed between the carbon and the ex- 
panded sockets. Kosloff fixed the carbon on insulating 
supports of china, clay, crystal, &c., and connected it in 
circuit by wires. The improved light of Lodighin and 
Kosloff was first tried in London in 1874, and was very 
successful. It was awarded the Lomonossow Prize by 
the Russian Academy of Sciences. 

But the “ electric candle” of M. Jablochkoff has, for the 
nonce at least, quite cast Lodighin’s light into the shade. 
It appears to be one of those lucky inventions crowning 
a long series of more or less unsuccessful ones in the 
same direction. In the electric candle the two carbon 
points are not dispensed with. They are placed side by 
side and separated from each other by a slip of an insu- 
lating substance such as porcelain, brick, magnesia, but 
preferably kaolin or pure clay. One of the points is a 
little longer than the other, and may also be stouter. The 
positive current is passed down the longer carbon, and 
leaps across the air space to the shorter carbon, forming 
the luminous arc at the point of the candle. Such an 
arrangement of the points is shown in Fig. 2. It is called 
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a candle because it can be burned upright in a support 
like a candlestick. The kaolin plays an important part 
besides insulating the carbons from each other. It 
becomes incandescent, emitting a beautifully soft, steady, 
light, and melts away like wax at the same rate as the 
carbons, just as a candle is consumed with the wick. No 
mechanism is required for the adjustment of this electric 
candle. The discovery that kaolin becomes intensely 
incandescent under the current also enables M. Jabloch- 
koff to dispense with the carbon points for small and 
medium /Ug hts. He made the discovery, we believe, in 
studying the effect of a succession of sparks from the 
secondary cod of an induction mac hin e on refractory 


bodies. He first heated a plate of kaolin to incan- 
descence, but did not fuse it Then he led the induc- 
tion current along the edge of the plate by means Of a 
more conductive coating. This caused the edge to fuse 
and emit a splendid band of light as soft and steady as 
any known source. This discovery disclosed a feasible 
system of lighting towns and dwellings by dividing the 
electric light. It would be possible to generate lights of 
all sizes by means of the kaolin ; and by employing a 
number of separate secondary coils, one to each candle, 
for one primary, the current could be simply ana 
effectively divided. By having the carbon candles for 
large warehouses and public buildings, and a very simple 
pincher holding a kaolm wick for offices and corridors ; 
and by having separate secondary circuits to each set of 
lights, electricity could be laid on for illuminating pur- 
poses as easily as gas. The passage of the current 
through the kaolin makes the circuit complete as in 
Lodighin’s plan, and a number of lights can be joined up 
in the same circuit, so as to form a set of luminous 
centres. As many as eight candies have been kept 
steadily burning in the circuit of an ordinary magneto- 
electric machine. Some of die principal halls of the 
Louvre have have been lighted by the candle in this 
way. MM. Denayrouze and Jablochkoff have, we are 
told, easily obtained fifty luminous centres of various 
intensity in graduated series, the weakest yielding a glow 
equivalent to one or two gas burners, the strongest equal 
to fifteen burners, from one current. By employing a 
magneto-electric machine giving alternating currents the 
current interrupter and condenser of the induction coil 
may be dispensed with, the alternating currents being 
simply passed through the primary coil. Again, by 
employing a magneto-electric machine yielding several 
powerful intermittent currents, the induction coil with its 
several secondary coils may be dispensed with altogether 
and the magneto-electric currents passed through the 
candles. This power of being able to divide up the 
current so as to have several circuits with several candles 
of various degrees of illuminating effect in the same 
circuit, or only one, gives to electric lighting the con- 
venience of gas. It cannot be so expensive as gas, and it 
must be far less pernicious and dangerous than gas in a 
house. The lights require to be shaded by ground or 
opal glass shades to- diffuse the rays. The consumption 
of kaolin is very small. It is said that a piece the length 
of a centimetre will last ten hours. 

The recent public trials of JablochkofFs light at the 
West India Docks have been recorded in Nature. The 
first was unsuccessful owing to some defect in the magneto- 
electric apparatus. An account of the second and success- 
ful trial was given in Nature, vol.xvi. p. 152. A large tent 
inclosing 900 square feet was illuminated by four candles 
fixed on lamp-posts and surrounded by globes of opal 
glass. At twenty or thirty feet from the lamps very faint 
pencil lines could be distinguished on paper, and small 
print read at a considerable distance. When common 
candles were substituted for the electric lights the effect 
was most marked, and the light a sickly yellow. In the 
electric illumination the most delicate colours retained 
their purity of tint A warehouse was also lighted up by 
three naked candles ; and a ship lying alongside a wharf 
by two, in order to show that lading or unlading could be 
carried on at night J. Munro 

REDUCTION OF THE HEIGHT OF WAVES 
BY LATERAL DEFLECTION UNDER LEE 
OF BREAKWATERS 1 

\\ 7 HEN a wave encounters an obstacle such as a 
” breakwater, the portion which strikes it is either 
entirely destroyed or reflected seawards, while the portion 
which is not so intercepted passes onwards, and spreading 
* By ThwoiiS Stevenson# F.R.S.E. 
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laterally under lee of the barrier, suffers a redaction of 
its height In the second edition of my book on Har- 
bours, I expressed regret that no attempt bad been made, 
so % as I was aware, to obtain any numerical value of this 
reduction of height derived either from theory or expe- 
riment, although the extent of shelter which is to be 
gained by the erection of our great national breakwaters 
depends entirely upon its amount 
From a few observations taken in the sea under Ice of 
the breakwater in Wick Bay, and from some experiments 
made in a large brewer's cooling vat, it appeared that after 
passing round an obstruction the reduction in the height 
of waves varied as the square root of the angle of deflec- 
tion* The approximate formula given in my book was— 

r * 1 00 — *06 V u 

where x represents the ratio of the reduced to the unre- 
duced wave, and a the angle of deflection. 

On a recent visit to North Berwick, the finely-curved 
storm and tide marks traced out on the sandy beach under 
lee of the promontory at the harbour, reminded me of some 
observations 1 had made many years ago at other parts 
of the Firth of -Forth. These observations, which were, 
however, very imperfect, had for tbeir object the deter- 
mination of the reduction of the waves by ascertaining 
the positions in reference to the centre of divergence of dif- 
ferent paits of the line of high water mark where, of course, 
all the wave forces become niL If a beach throughout its 
whole extent consist of easily moved materials such as 
sand or gravel, the incursion made at any one place by 
the sea will obviously depend upon the force of the waves 
which reach the shore at that place, providing the mate- 
rials of the beach are homogeneous. In other words, the 
heavier the waves at any part of the shore the farther 
inland will the high-water margin retire beyond the tide 
mark of more sheltered places. And where the waves 
vary in height owing to some local cause, as, for example, 
the existence of a sheltering promontory, the high water 
mark instead of being straight and parallel to the prevalent 
waves will assume a curved outline. 

At North Berwick, the projecting promontory at the 
harbour, shelters a small bay or rather bight from the 
heaviest waves that fall on that part of the coast. The 
waves, therefore, are deflected at the pierhead, from which 
point as a centre, each section of every wave taking its 
own divergent direction, runs its course till its energy is 
expended at high water mark. The maximum effect on 
the beach will consequently be in the line of direction of 
the undeflected swell, acd the minimum effect will be in 
the direction of the landward end of the promontory 
where the waves are most deflected from their natural 
course. Under these conditions, supposing the particles 
of saftd to be of uniform sire and of the same specific 
gravity, the high water margin must assume, as it does at 
North Berwick, a curved outline owing to the inequality 
produced by deflection on the height of the waves. 

If the distance between the pierhead and the high- 
water mark measured parallel to the usual direction of the 
undirected swell (shown by the arrow in the diagram) be 
assumed as unity, that distance may be regarded as the 
measure of the amount of work that the undeflected part 
of the wave has been able to do, inasmuch as its force has 
been wholly expended within that distance in driving the 
beach landwards. The varying lesser distances between 
the same point and other parts of the high water mark, may 
in like manner be regarded as representing the work that 
has been done by the, varying lesser forces exerted by the 
different parts of the wave after being deflected. It is, no 
doubt, true that the undeflected wave has the full force of 
the wind to help it, while the deflected has not ; but .in so 
far as relates to lire engineering aspect of the question, 
this effect, even though it had been much greater than it 
ts, would be of no importance, as the same conditions 
hold true with an artificial as with a natural breakwater* 

I may menticn in corroboration of* the views that 


have been expressed that in the course of my practice 
as an engineer I have, at different exposed parts of the 
coast, had occasion to fill up a (smalt creek with soft 
materials produced by works of excavation at an adjoin- 
ing part of the shore. In the course of time the whole of 
these artificial deposits have, in every instance, been 
removed by the waves, and the former line of high-water 
^5 en . justoied. By analogy, therefore, we must believe 
In j b*? at North Berwick were in like manner 
filled up artificially with sand as far seawards as the pier- 
head we should find, after a certain number of storms had 
occurred, that the whole of the sand had been washed out 
and the former line of high-water reproduced. If this be 
true, then the different distances between the pier-head 
and the high-water mark at North Berwick may justly 
be regarded as the measures of the varying forces of the 



different sections of the deflected wave under lee of the 
promontory. 

The first column in the accompanying table shows the 
angles of deflection, whde the second gives the measure- 
ments from the pier-bead to the high-water mark as taken 
from the Ordnance map of North Berwick. The direc- 
tions in which these measurements were taken are repre- 
sented by dotted lines on the accompanying woodcut. 
The third column shows the ratios of those measurements 
to unity. The fourth column gives the ratios of the 
heights of the deflected wave calculated by the formula 
x » i - '06 gf a, and the last the plus and minus differ- 
ences. Though the employment of the square-root of the 
angle may perhaps be regarded as somewhat unusual, 
the formula as given is nevertheless more convenient for 
use than a logarithmic spiral formula, which might give 
nearly the same results. 
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Although it is possible that the agreement of the 
measurements with the results calculated by the formula 




1 * 77 ] 


NATURE 


“»ay turn out to be to some extent accidental, yet the 
preedits can hardly be regarded as' very far from correct, 
$And in a case of such importance to the maritime engi- 
neer where we have so very few direct observations of the 
ywaves in the open sea to guide us, and where it is unde- 
niable that all such observations are invariably found to 
'be excessively difficult to get, and even when got prove 
.often unsatisfactory, any contribution to our knowledge, 
however imperfect, may be considered of some value ; 
find all the more when, as in this case, the curve traced 
but on the beach is the result of long- continued action 
produced by innumerable storms. 


> A RUSSIAN ACCOUNT OF SCIENTIFIC 
PROGRESS IN INDIA 1 

W E have already noticed the meteorological journey 
of M. Wojeikoff round the world. The volume 
referred to below contains a series of letters written to 
Baron Osten-Sacken and M. RykatchefT during his stay 
jrn India (December, 1875, to February, 1876). 

• He had great hopes of the development of meteorology 
4 n India. A series of stations working upon one uniform 
#>lan, together with a system of weather-warnings, was 
hbout to be established throughout the country under the 
superintendance of Mr. Rlanford, That gentleman ex- 
pected a great deal from a thoroughly organised system 
of weather-forecasts, owing to the periodicity and com- 
parative regularity of meteorological phenomena in India. 
The non-periodical fluctuations are yet certainly very 
large— especially as to rains — but they are less compli- 
cated than elsewhere, and it was likely to be easier to 
detect the laws they obey. Already in 1874 the Govern- 
ment asked Mr. Wilson whether it was probable that 
the rainy period would be as short that year as it was 
4 n 1873; Mr. Wilson answered* that he expected heavy 
tains at the end of the monsoons, and October was 
in fact very rainy. The importance of such forecasts 
may be seen at a glance, as the rice-crops depend entirely 
upon the quantity of rains and the time when they finish, 
the rice-fields giving the best crops when they remain 
/under water during the first two months after the sowing. 

A subject treated at greater length by M, Wojeikoff is 
the Black Earth of India. This fertile soil appears mostly 
. in the western and southern parts of the country, especially 
on the table-land of the Deccan, whilst on the plains of 
Bengal and in the north-western provinces it is, on the con- 
trary, nearly wanting. It attains its largest development on 
Straps, being found only as smaller patches on the bottoms 
of valleys in the districts of crystalline rocks. Altogether, 
it does not occupy in India such extensive uninterrupted 
spaces as in Southern Russia, and even in the provinces 
where it is most developed, it covers but from fifty to 
.seventy per cent, of the surface of the land. The data as 
to its thickness are few ; six feet is not unusual, but thick- 
nesses of twenty feet must have been observed on some 
deposits washed down from the slopes of the hills. A few 
analyses show a percentage of from 77 to 9 2 of organic 
\ matters, not much different from what was found in the 
black earth of Russia. 

As to its origin, the most curious opinions continue to 
prevail among Indian geologists. Some suppose it to be 
merely a product of the disaggregation of traps ; others 
i continue to support the old opinion as to its origin in 
v marshes. Dr, Oldham, who was the first to renounce an 
erroneous view long established in Western Europe, in a 
letter to M. Wojeikoff, adopted the theory of the origin 
of black earth from “ a dense vegetable growth, princi- 
pally herbaceous, but partly arborescent,” although there 
are localities where it may have come “ from j heels and 
marshes,” M. Wojeikoff supports the opinion now pre- 
vailing in Russia, that Black Earth is the result of a 
herbaceous steppe-vegetation accumulated during long 

* Jtvcttfa of the Ruts. Geogr. $oc. # 1876, Na. 3. 


centuries. He points out that its marshy origin is con- 
tradicted by the facts that, 1, the percentage of organic 
matter in its upper and lower parts is much the same, 
while in marshy deposits it constantly decreases in the 
upper parts ; and 2, Black Earth never contains a large 
amount of acids, as is always the case in marshy deposits. 
Therefore, Black Earth mostly covers the surface of the 
lower table-lands, and is of far rarer occurrence in the 
bottoms of valleys. As to these latter deposits many 
misconceptions still prevail. Many of them are secondary, 
being washed down by rains from the tops and slopes of 
hills, and M. Wojeikoff supposes that the black-earth in 
the lower parts of the Nerbudda, Taptee, Godavery, 
Kistna valleys, &c., has mostly such a secondary origin* 
There are many instances when the black-earth of low 
levels is not a secondary deposit It is then the product 
of a grassy meadow-vegetation, grown upon the former 
marshy deposit after the total draining up of the marsh. 

We notice, also, his remarks upon the interest afforded 
by India for ethnographical ana anthropological explo- 
rations. There is much to do in these departments. An 
official report says that not less than two-thirds of the 
old monuments of India remain unexplored ; and there 
are large parts of the country, as, for instance, the Central 
Provinces, where almost nothing was done in this 
direction. The question as to the origin of some of the 
aborigines of India is still very obscure. The origin of 
the Dravidians, for instance, seems to be very uncertain, 
and M. Wojeikoff had much trouble to procure for Dr. 
Hochstetter some twenty photographs of this interesting 
people. He warmly recommends India as a field for 
anthropologists. 


METEOROLOGY AND THE INDIAN FAMINE 

HTHE following letter appeared in the Times of Satur- 
1 day last : — 

In a recent article on the Indian Famine you asked 
whether science could do nothing to foresee and pro- 
vide for these appalling calamities. I think that, as 
regards Madras at any rate, science may safely accept 
your challenge. The present famine was foreseen on 
meteorological grounds last year, and the continued 
drought during the present summer (an unusual feature in 
Indian famines) was indicated in a printed research as 
early as February. Meteorologists have for some time 
been aware that the eleven years' cycle of sun-spots is 
coincident with a cycle of atmospheric conditions pro- 
ducing ascertained terrestrial effects. Thus the minimum 
periods of sun-spot activity are coincident with the 
minimum appearances of the aurora and with the 
minimum number of cyclones, white the maximum periods 
of sun-spot activity are contemporaneous with the maxi- 
mum activity of the aurora and of cyclones. The coinci- 
dence between the sun-spot cycles and the variations in 
the indications of the magnetic needle has also been 
affirmed, and a periodic connection between solar activity 
and terrestrial magnetism is now an accepted fact of 
science. A similar connection between the eleven years’ 
cycle of sun-spots and the temperature and rainfall had 
also been suspected, and various researches had been 
undertoken to show that the supposition was well founded. 
It was at this stage of the inquiry that Dr. W. W. Hunter, 
the Director-General of Statistics to the Government of 
India, commenced his investigations last year into the rain- 
fall of Madras. During this century six years of minimum 
sun-spots had occurred (1810 to 1867) ; and for practical 
purposes the present year, 1877, may be taken as the 
seventh period of minimum sun-spots within this century* 
Dr. Hunter also found that six great scarcities of suffi- 
cient gravity to be officially returned as “famines* had 
occurred during the same period (1810-77). Of these 
six famines five were caused by years 01 drought emnei- 
deat with, or adjoining to, the periods of minimum sun- 


4*6 NA TURE 


spots, and within Dr. Hunter's 44 minimum group," He 
further showed that the rainfall at Madras passed through 
an eleven years' cycle, corresponding with the cycle of 
sun-spots That is to say, the rainfall reaches its mini- 
mum in the eleventh year, rises to its maximum about 
half-way through the cycle in the fifth year, and then 
declines again to its minimum in the eleventh year. The 
following condensed table shows the results of the six 
cycles for which records exist, from 1810 to 1876, the 
Madras register only laving been kept, however, from 
1813 ; — 


Eltvtn Years' Cycle of Sun-Spots and Rainfall at Madras for Six 
Cyd es f fvm 1810 to 1876. 


( Eleventh series of years in the 
j cycle of eleven years 

Average rain- 
fall in inches, 
registered at 
Madras. 
(>*>3 7 «) 

37-03 

Average relative 
number of 
stinkpots 
(Wolf). 

(1820-60.) 

I 0'9 

j First and second series of years 
\ in the cycle of eleven years. .. 

4*07 

IOO 

Third and fourth series of years in 
the cycle of eleven years 

49 i s 

398 

Fifth and sixth series of years in 
the cycle of eleven years 

54-64 

734 

Seventh and eighth series of years 
in the cycle of eleven years . . . 

5236 

53 7 

Ninth and tenth series of years in 
the cycle of eleven years 

4903 

33"5 

Eleventh series of years in the cycle 
of eleven years 

37-03 

10*9 


The general average of rainfall for sixty-four years, from 
1813 to 1876, is 48*51 inches. 

The average relative number of sunspots, calculated on 
the fifty-one years then available to Dr. Hunter, from 
iSioto i860, is 38 '68. 

This statement forms one of a series of eleven tables by 
which Dr. Hunter exhibited the coincidence of the two 
cycles. In my opinion, and I believe in the opinion of 
the other professional meteorologists in this country who 
have examined the evidence thus submitted, Dr. Hunter 
has established his conclusions as regards Madras, but 
he carefully abstains from hasty generalisations with 
reference to other parts of India. I may add, however, 
that from a careful examination of the rainfall at Bombay, 
it is evident that there are the clearest indications of a 
similar general coincidence, while evidence has recently 
been adduced of a cyclic character of the Calcutta rain- 
fall, complementary to (although different from) the cycle 
at Madras. But, adopting Dr. Hunter’s cautious estimate 
of the degree of certitude warranted by his examination 
(necessarily a partial one) of the Indian rainfall, I think 
that science may safely make the following replies to your 
challenge 

1. That a period of deficient rainfall maybe expected 
to recur in cycles of eleven years at Madras. 

2. That the deficiency is of so serious a character that in 
five out of the seven of these cycles occurring within this 
century up to the present date, the deficiency has sufficed to 
cause a great famine in Madras. 

3. That the duty imposed by the laws of Nature on the 
Indian Government is not to make a series of costly 
Spasmodic and unsatisfactory efforts, but to deal with the 
water-supply in such a way as to meet a regularly 
recurring deficiency. 

4. That the discovery of the cyclic character of the 
rainfall dearly point*, as regards Madras, to the method 
to be adopted for this end. In the eleven-years' cycle 
there is a period, at the extremities, of greatly deficient 
water-supply— namely, in the eleventh, first, and second 
year* of the cycle. There is also a period of excessive 
water-supply m the middle of the cycfe*~~namely, in the 
fifth, sixth j seventh, and eighth years ; and half way 
between these two periods^that Is to say, bn each side of 
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mediate but ample water-supply— namely, in the third 
and fourth years on the one side of the central maximum 
period, and in the ninth and tenth on the mher side of it. 
The following table, taken from" Dr. Hunter's paper, very 
clearly illustrates this 


Minimum group— eleventh, first, 

and second years 

Intermediate group— third and 
fourth with tenth and ninth 

years 

Maximum group— fifth, sixth, 
seventh, and eighth years 


Average rain- 
fall in inches, 
registered at 
, Madras, 

<*aw< 5 ) 

Average relative 
number of 
sun-spots 
(Wolf). 

(1810-60.) 

40*39 

tO '33 

49 # <>7 • 

3671 

S 3 So 

.. 6 y 6 t 


5. That the permanent remedy for famine in Madras 
is, therefore, to deal with the rainfall in its cyclic aspect, 
and to husband and equalise the water-supply, not merely 
of the individual year, but of the cycle. 

It is beyond my province to offer any opinion upon the 
form of hydraulic engineering best adapted to secure this 
end. But I would point out that while some of our 
modem Indian canals are principally useful in husband- 
ing and distributing the water-supply of the year, the old 
native system of great embanked lakes or reservoirs 
unconsciously hit the true solution of the difficulty by 
husbanding and equalising the water-supply of the cycle. 

I need hardly say that we are only at the beginning of 
this inquiry. What science asks from the Indian Govern- 
ment is the means of prosecuting it, and foremost among 
such means is a small solar observatory, for which it is 
understood that the necessary instruments were sent out 
to India some years ago, although they have not yet been 
utilised for this purpose. 

Alexander Buchan, Secretary of the Scottish 
Meteorological Society. 


THE IRON AND STEEL INSTITUTE 

''PHIS Association, one of the most active in the 
* kingdom, and which has already done so much to 
bring the discoveries of science to bear on the iron and 
steel industries, commences its annual autumn meeting at 
Newcastle, on Monday, as wc have already intimated. As 
usual, while several important papers are down for reading, 
much of the time of the meeting, between September 1 7 
and 21, will be devoted to visiting some of the many 
industrial establishments in and around Newcastle. 

The president of the meeting will be Dr. C. W. Siemens, 
F.R.S., and we notice that in succession to the late Mr. 
Jones, Mr. James S, Jeans has been appointed general 
secretary. On the first day the usual formal business will 
be transacted, the real work of the session commencing 
on Tuesday, when the Mayor of Newcastle will receive 
the members in the lecture-room of the Literary and 
Philosophical Society at half-past 10 a m., and during the 
forenoon a selection of papers wilt be read. After luncheon 
the remainder of the day will be devoted to visits to 
various establishments, including Consett Ironworks, the 
works of Stephenson and Co., R. and W. Hawthorn, 
Hawks, Crawshay, and Co, the Newcastle Chemical 
Work*, and others. A number of cofiieries will also be 
open to the inspection of members, and should a suf- 
ficient number be found witting to join in an excur- 
sion to the Roman Wall, it is proposed to organise a 
party, on Tuesday afternoon, to visit that Interesting 
object, near the residence of Mr, John Clayton, the well- 
known antiquarian, who has kindly promised, to receive 
the members, ■ - ’ 

The forenoons of Wednesday and Thursday will also 
be devoted to the reading of papers, and the afternoon* 
to visits and excursions. On Wednesday the New Swing 
Bridge, one of the largest of its kind m the wofcla^wii 
tm*n+A ***** *** two steamers will take the 
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; members on excursions up And down the Tyne* the first 
‘ summer proceeding up the river as tar as the New Cut, 
; for the purpose of affording members an opportunity of 
‘ witnessing the extensive dredging operations of the Tyne 
•Improvement Commissioners, and thence sailing down 
again to the shipping spouts, the new Coble Dene Dock, 
and the piers, while the second steamer will take another 
party to some of the most important works down the 
river, as Leslie's and Mitchell's ship-building yards, 

, Forster and Co/a lead- works, the J arrow chemical works, 

; &c. On Wednesday evening a conversazione will be held 
in the Town Hall, Newcastle, when it is hoped that the 
telephone will be exhibited. 

Doubtless one of the most interesting excursions will 
: be that of Thursday afternoon, when a special train will 
convey the members to the Elswick Works (Sir W. G. 
Armstrong and Co.), thence proceeding to the Steel 
Works of Messrs. John Spencer and Sons, at Newbum. 
Friday will be entirely devoted to an excursion to 
Middlesbrough and the works on Tees-side. In the 
forenoon the new Browney Colliery Works and the 
Clarence Works of Messrs. Bell will be visited, and the 
Eston Steel Works and Blast Works of Bolckow, 
Vaughan and Co. After luncheon in the Royal Exchange, 
Middlesbrough, ten different works will be visited, 
including the Tees-side Iron Works, where the first 
''Banks' rotary furnaces constructed in this country will be 
seen in full operation ; the Ayresome Iron Works ; the 
Tees Iron Works ; the Tees-side Engine Works (Hopkins, 
Gilkes, and Co.) ; the Linthorpe Iron Works (Lloyd and 
Co.); the Newport Rolling Mills (Fox, Head, and Co.) ; the 
Ayrton Rolling Mills (Jones, Brothers, and Co.) ; the 
Middlesbrough Wire Works (Hill and Co.) ; the Newport 
Ironworks (B. Samuelson and Co.) ; the Middlesbrough 
Tube Works. 

Among the papers to be read are the following : I. L. 
Bell* M F.R.S.— Part II. of paper on the Separation 
of Carbon, Silicon, Sulphur, and Phosphorus in the 
Refining and Puddling Furnace and in the Bessemer 
Converter. Dr. Percy, F.R.S. — On some Scientific Facts 
connected with the Manufacture of Iron, &c, R. How^on. 
— On Mechanical Puddling. T. W. Plum, Old Park, Salop. 
— On Improvements in Blast Furnace Water-Cooled 
Tuyeres. A. L. Steavenson.— On the Manufacture of 
Coke in relation to the Iron Trade of the North of 
England. Mr. Greenwell.— On the Geological Features of 
the Great Northern Coal Field. Chas. Wood. — On Four 
Years' Improvements in the Utilisation of Slag. F. 
Giesbers.— On the Removal of Phosphorus from the 
Materials used in Smelting Pig Iron under M. Stein's 
Patent. A. Thomas.— On the Latest Improvements in 
- Belgian Merchant Rolls. William Walker. — On a New 
Machine for Drilling Ironstone. M. Gautier, C.E — 
Results of Experiments with Cannon manufactured from 
Steel without Blows. 

-/ When we state that in addition to what we have 
mentioned, an exhibition of various objects connected 
^rith the Iron and Steel Trades will be bald in the Wood 
Memorial Hall, it will be seen that the members of the 
Institute have plenty of work before them, and that the 
meeting is likely to be one of great interest and practical 
Importance. 

; OUR ASTRONOMICAL COLUMN 

' The Outer Satellite of Mars.— As a guide to 
those who may be examining the immediate vicinity of 
Mars, with the view to detecting the exterior satellite, an 
iphemeris of its positions from September 8 to iS, for 
30m. and nh. om. each evening is subjoined. It 
♦ill enable an opinion to be formed as to the chance of 
liny object glimpsed within ninety seconds' distance from 
the centre of the planet, being the satellite or not The 
elements employed in the calculation are the follow* 
jhg:— ■ 


Passage of Ascending Node, 1877, Aug. 1 1*7495 Greenwich M.T. 

Longitude of the node ... 82 48 

Inclination pf orbit to ecliptic 25 24 

Daily motion in orbit 285 26*928 

Logarithm of the radius of orbit in seconds, ) 
at the mean distance of Mars from the sun \ 1 3*795 

The angles of position in the ephemeris are reckoned as 
in double-star measures — 




At 8h. 30m. 

P.M. 

At txh. om. 

V M- 



Pos. 

Dist. 

Pos. 

Dist. 

Sept 

8 

. $2 ... 

76 ... 

0 

71 ... 

*S 

»* 

9 . 

. 199 ... 

3 ° ... 

125 ... 

40 

»> 

10 . 

* - 

85 ... 

240 ... 

74 

»* 

11 . 

. 298 

37 .. 

269 

65 

»» 

12 

60 

73 .. 

40 ... 

46 

» 

13 • 

. 89 ... 

66 ... 

76 ... 

S 3 


14 • 

. 2lS 

44 

149 ... 

28 

>» 

l i 

. 256 ... 

82 ... 

246 

79 

*1 

lb . 

3*5 .*• 

28 ... 

*77 .. 

53 


17 • 

.. 65 ... 

77 ... 

50 .. 

$6 

>» 

18 . 

.. 96 ... 

54 .*• 

81 ... 

76 


The apparent diameter of Mars according to Kaiser's 
measures is z$"-o on the 8th and 24"o on the 18th. 

M. Leverrier characterises Prof. Asaph Hall's discovery 
of the satellites of Mars as “ une des plus importantes 
observations de Tastronomie moderne." It is in the 
highest degree an honour to American science. The 
magnificent instrument with which they have been de- 
tected, a masterpiece of mechanical skill, is of American 
construction, and we think every astronomer must admit 
that since it was mounted at the Naval Observatory, 
Washington, the national astronomical institution, ad- 
mirable discernment has been shown in the selection of a 
class of observations upon which its extraordinary optical 
power could be brought to bear with the greatest advan- 
tage in the actual state of the science. Already our 
knowledge of the motions of the four satellites of Uranus 
and of the satellite of Neptune has been greatly advanced, 
and tables to facilitate the calculation of their positions 
have been skilfully prepared by Prof. Newcomb, with the 
aid of measures made with this instrument The period 
of rotation of Saturn has been determined, and a series 
of observations of all the eight satellites of this planet 
has been vigorously prosecuted, which must soon allow 
of a much more intimate acquaintance with their motions 
than we yet possess. The notable discovery of two 
satellites of Mars is a fitting achievement in the same 
interesting branch of astronomy. 

In striking illustration of the truth of the assertion of 
Sir W. Herschel, that when a very faint object has been 
once discovered with a large telescope, it may be seen 
with a much smaller one, we receive, since the above was 
written, a communication from Mr. Wentworth Erck, of 
Sherrington, Bray, dated September 8, in which he 
writes : “ The outer satellite has been seen here three 
times ; 1st, on September 2, at 22b. 40m. G.S.T., when 
the position was about 290% and distance from limb 
something less than three diameters of the planet ; 2nd, 
on September 3, at 23b. om. G.S.T., when the position 
was 64° j this position is pretty accurate ; on this occasion 
I watched the satellite for two hours, during which I saw 
it move from 64° to 55° ; at the latter* position its distance 
from limb was equal to two diameters of the planet ; 3rd, 
on September 8, at 22h. 35m. G.S.T., when the position 
was about 78*. It was steadily vis ble with 7-inches 
aperture on my Alvaa Clark, and was, I should say, 
something brighter than Enceladus, the second satellite 
of Saturn." 

On comparing these observations with positions calcu- 
lated from the above elements (which closely represent 
the Paris observation of August 27), it is evident the 
object observed on September 2 was a star, the satellite 
at the time being on an angle of 325°, and only fifteen 
seconds from the limb, but it appears beyond doubt that 
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Mr. Erck observed the outer satellite on the following 
night, when the position at the time named would be 65'% 
distance from centre of planet seventy-nine seconds, and 
two hoars later the angle would have diminished to 53®, 
and the distance to sixty-one seconds, or roughly two 
diameters from the planet's limb as observed. On Sep- 
tember 8 the angle was 7 1°, distance eighty-five seconds, 
so that the satellite may have been seen again this evening. 
So far as we know these are the first observations of a 
satellite of Mars in these islands, and it is] singular that 
they have been made with an instrument constructed by 
the same optician as the great Washington telescope with 
which the satellites were discovered. 

In the elements of the satellites transferred to this 
column last week from the Washington Circular, for 
major and minor axes of the apparent orbit it is necessary 
to read semi-axes. 

Variable Stars. — The following are geocentric 
minima of Algol and S Cancri, which will be observable 
in this country during the last quarter of the present year. 
The epochs are in Greenwich time, and depend upon 
Prof. Schonfeld’s elements. 
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Minor Planets. — On August n M. Borrelly detected 
a new planet, which, it may be presumed, is identical with 
one seen by Prof. Watson on the 8th, though not identified 
as a planet until the 16th; this will be No. 174, The 
latter astronomer has since announced the discovery of 
No. 175 on September 3, in R.A., 23b. 10m,, N.P.D. 
89° 15 , eleventh magnitude. 

Of the small planets which come into opposition during 
the last quarter of 1877, Iris attains the greatest degree of 
brightness, her magnitude in the middle of November 
being a little higher than the seventh. This planet, from 
proximity to the earth, will afford a favourable oppor- 
tunity of applying Prof. Gallc's method of determining the 
solar parallax, and with the view of facilitating observa- 
tions, an ephemeris from Prof. Briinnow's tables will be 
ven in this column before the end of the present month, 
he rough ephemeris of the Bertimr Jahrbuch is not 
sufficient for practical purposes. 


NOTES 

The health ’of M. Leverrier is so far restored that he is daily 
expected at the Paris Observatory to resume his official duties. 
The glass of the large refractor has been] put in] position, after 
having undergone repairs, and will be tested again before being 
silvered* Bischo&heim’s transit instrument is in use, and works 
admirably. The]magnetic Instruments are also in operation in 
the new grounds given by the municipality. Magnetical obser- 
vations are ako taken at Montaouris Observatory with similar 
instruments, and at a distance of two kilometres. Both estab- 
lishments are satisfied with eye observations. 

Ok August 14 Denmark celebrated the centenary of one of her 
most eminent sons— Hans Christian Oersted, bom August 24, 
* 777 * known all over the world ns tbediacoverer of the laws of 
electro-magnetism, It was in 1813 that Oersted first published 
hi| Investigations. 


At the recent biennial meeting of the) German Astronomical 
Society, which was held at Stockbl&ih* the members received 
the news of the discovery of the tWef satellites of Max* with 
manifestations of grave doubts. The president at their request 
telegraphed to the Berlin Observatory, and in reply received a 
Copy of the original telegram aa it was sent from America. The 
next meeting of the Society is fixed " to take place at Berlin in 
i%9. 

We have received the M Programme et Reglement ” of the 
International Congress of the Medical Sciences, which com- 
menced its fifth session at Genoa or^Sunday and will conclude 
on Saturday. This programme contains a feature which we 
have not noticed before in connection' with any similar congress. 
AH the usual information as to meetings of various kinds, sec- 
tional proceedings, excursions, &c., is given in a well- arranged 
form. In addition to this, under each section is given along with 
the titles of the papers to be read, a summary of the conclusions 
come to by the author on each question treated. These summaries 
are sometimes of considerable length, and we cannot but think 
that it is an advantage both to speaker and to hearers that the 
latter are thus instructed and interested beforehand, and so able 
to follow intelligently a speaker’s line of thought. Although 
the association is to meet during x« whole week, there arc only 
twenty-four papers in all to be read, thus allowing ample time 
for discussion. 

The inaugural address of the meeting of German naturalists at 
Munich on the 1 /st inst. will be delivered by Dr. von Pcttenkofer. 
The following is the latest list of the general lectures announced ; 
—Prof. Dr. Waldeyer (Strasaburg), on C. E, von Baer and his 
influence upon the history of evolution ; Prof. Dr. Ernst Haeckel 
(Jena), on the evolution theory of the present day in its relation 
to science in general ; Prof. Dr. G. Tscherroak (Vienna), on the 
early history of the terrestrial globe ; Prof. Dr. Klebs (Prague), on 
the revolution in medicinal views during the last decades ; Dr. G. 
Neumayer (Hamburg), on meteorology in daily life; Dr. R. Ave 
Lallemant (Liibeck), on animal life ia the Amazon River ; Prof. 
Dr. S. Gunther (Ansbach), on the latest researches made on the 
mathematico-historical domain ; Prof, von Virchow has not yet 
fixed his subject. 

The third annual conference of the Cryptogamie Society of 
Scotland will be held at Dunkeld during October 10, xx, and 12. 
The president is Col. H. M. Drummond Hay, C.M.Z.S., and the 
secretary Dr. F, Buchanan White, F.L.S., Perth. The business 
of the conference will consist mainly in excursions, conversazioni) 
and an exhibition of specimens. The Society is now prepared 
to issue a First Century of Fungi Scotici Exsiccati,” which 
will contain many of the new species and rarities recently 
discovered. The subscription price is it. is, 

The Munich Society of Antiquaries has resolved to hold 
yearly exhibitions after the manner of those of our South Ken- 
sington Museum. Each exhibition will be devoted to a different 
branch of industry. A commencement will be made wiihgitss 
articles* 

Although the late M. Thiers was not hin&elfa man of science 
he was anxious to possess some knowledge of the several sciences 
in order to the writing of a work on philosophy on which lie 
was engaged during a number of yearn Mis teachers were 
chosen from amongst his brother academicians j M. Levefrier 
being his instructor in astronomy and M* Chhrlei Saint Claire* 
Deville in chemistry. He began to write Id* *ork under 
Napoleon’s rule, desisted when he *teum«d career, 

and worked it up again when he resigned hip presidentship. It 
is not yet known whether it will be fofel&ed in its present 
imperfe^ fem. At the **» tevfelag what 

had been written ia order to biting It *0 Ac level of, new 
scientific discoveries. ABhtefch Wm was mom than *#** 
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yearn of age he wi* not the oldest member of the whole French 
Institute. Thedeaebyageis now M, Chevreul, a man of 
extraordinary debating power, andwho the very day of Thiers’ 
death read before the Academy of Science an admirable chemical 
palmer referred to in this week’s report of the Paris Academy. 

Mu* Layaiu), the British ambassador at Constantinople, has 
received a firman from the Sultan authorising excavations at 
Nineveh. 

Several members of the enterprising Birmingham Natural 
History Society spent last week in a dredging excursion at 
Arran, Brodick being made the headquarters. The excursion 
was eminently successful, and several objects of considerable 
rarity were obtained. An interesting account of the excursion 
appears in the Birmingham Daily Past of September 10. 

At the meeting of delegates held to discuss the formation of 
a Midland Union of Natural History Societies on August 28, at 
the Midland Institute, a basis of union was unanimously agreed 
to. The Union is to be governed by a council composed of two 
members from each society included within it, one of these 
members to be a secretary of the society. The annual meetings 
are to be held in the various towns in which are located the 
societies forming the Union. The president of the society in 
association with which the annual meeting is held shall be pre- 
sident of the Union for that year, and each annual meeting shall 
decide where the next is to be held. The levy from each society 
is to be hi. per annum for each member, unless the members 
shall be less than twenty-four in number, when it shall be 2 s, 
for the whole of the society. A monthly journal is to be 
published by the Union similar to the Wist Riding Naturalist, 
to be called the Midland Naturalist. The following Sub- 
Committee was appointed to arrange various matters : — Messrs. 
JLawson Tait, James 11 agnail, John Morley, Egbert D. Hamel* 
and Charles Perks. The first meeting of the Council will be 
held at the Midland Institute, Birmingham, on Tuesday, 
October 2, at 5 r. M, 

London now possesses an "aquarium tank believed to be the 
largest in existence. By removing the partitions between several 
of the tanks in the Westminster Aquarium, the present natu- 
ralist, Mr. Carrington, has arranged one capable of holding 
94,000 gallons. It is 150 feet long, 20 feet broad, and the 
depth of the water will vary according to circumstances. The 
tank is intended for the exhibition of large fish. 

A shock of earthquake was felt at Bagneres de Bigorre at 
2 p.m. on Friday, Us direction being east to south-east, and its 
duration five seconds. j 

Ixical societies have organised in Switzerland a large number 
of district museums so arranged that the natural characteristics of 
the country are always open to the inspection of the public. The 
extent of these collections is sometime* astonishing. We have 
been favoured with a catalogue of the Vev?y Cantonal Museum, 
from which we learn that it possesses 415 zoological objects, 
three different herbariums, four mineralogical collections, fifteen 
objects of ethnography, twenty-five archaeological relics found 
in the country, 650 pieces of money or medals, complete labo- 
i ratories of physics and chemistry, and a library. Vevey is a 
’ small country place having only 8,000 inhabitants. 

The Council General of Guadeloupe have offered a premium 
1 of $20,000 for the best new process of extracting juice from 
; sugar-cane, the cost not to exceed forty per cent, of the market 
| value of the product. Applications may be made up to June f, 

£ **Bo. 

£ Wit kayo referred to the expedition to Cambodia, headed by 
f Dr. Hannand, on behalf of the French Government. A large 
V parcel containing « number of natural history specimens has 
| arrived at Farit forth* Museum, from the expedition. 


Th* Germanic Museum at Niirnberg celebrated the twenty- 
fifth anniversary pf its existence on the 16th ult. The celebration 
was simple, dignified, and in good keeping with the national 
character of the institution. The foundation-stone of anew 
wing of the building of the museum was laid, the funds for this 
enlargement having been supplied by the German Government. 
The director, Herr Essenwein, addressed the company assembled, 
and gave an account of the development of the museum, pointing 
out that the institution was the result of common efforts made 
by the whole nation ; that princes and people had equally con. 
tributed towards the furtherance of the work, and that the new 
wing would bear the Imperial arms upon its facade as a sign of 
its origin. 

The European staff for the first international station to be 
established in Africa has been completed. It consists of Messrs. 
Cambier, k Ctespe 1 , and Mais. The Austrian traveller, Eras 
Mama, will accompany the expedition in the capacity o 
naturalist. The expedition will proceed to Natal in the Unio 
Company’s Royal Mail steamship Danube , appointed to leave 
Southampton on October 18 next, direct for Algoa Bay anc 
Natal. The expedition will remain at Natal for a week or te 
days, perfecting their arrangements, and will then go on tc 
Zanzibar, for Tanganyika, in the same Company’s steamship 
Natal. 

Among the papers in the just-published part of the Zt itsekrif 
of the Berlin Geographical Society are letters from Dr. Erwir 
von Bary to Baron von Richthofen on the travels of the former 
in North Africa ; the itinerary of Dr. Pogge from Kimbundt 
to Quizemene, the Mussumba or residence of Mu&ta Jam wo 
and further eastwards to Inchibaraka, from September 16, 1875 
to February 28, 1876 ; two papers on Persii, one by Dr. Kieper 
on Dr. Stolze’s journey in South Persia in 1875, and a descrip 
tion by Gen. Schindler of little known routes in Chorassan, 
Capt von Schlienitz contributes a paper of much interest o 
the geographical and ethnographical observations in Ne< 
Guinea, the New Britannia and Solomon’s Archipelago, ot 
tained by tbe Austrian Gaulle expedition. To the Ver/tam 
tungen (Nos. 5 and 6} of thesame Society Baron von Richthofe. 
contributes a paper of much historical value on the Ccntr 
Asiatic silk routes up to the second century of our era. 

At the last meeting of the Niederrheinische Gesellschaft ft 
Natur und Heilkunde of Bcmo # ~Herr Siegfried Stein reported o 
some new mirrors made of rock crystal and agate, and used foj 
reflecting sextants. Dr. II. Eylert, the astronomer to the Deutsche 
Seewarte at Hamburg, had pointed out to him that glass mirror 
lose their correct shape in course of time, or turn dim and render 
impossible the exact determination of the sun’s altitude. The 
new mirrors are free of these faults. 

THROUGHotrr the past "week, says the Sussex Advertiser , 
Col. A. Lane Fox has been engaged, with several workmen, in 
making some interesting excavations into Mount Caburn, on 
behalf of tbe combined committees of the British Association 
and Anthropological Institute. A number of pits were found in 
the interior of the camp, and some of them have been opened. 
They are of different sixes, and between six and seven feet deep, 
and are of a square, oval, and round shape. They were 
evidently human habitations, and would contain perhaps two 
persons crouched up together, there not being room for them to 
lie extended. They were found to contain the bones of a great 
variety of animals used for food, but chiefly of the ox, pig, and 
goat, and the remains have [been sent to Prof* Rolleston, of 
Oxford, for identification. The filling in of the pit* appear* to 
be Qf the late Celtic period, but whether the pits themselves are 
of tjbe same age It is difficult to determine* A huge basin-shaped 
sixteen feet deep, ha* been cleared on foe semth ride of 
Mount Caburn. In this case it is also difficult to decide the 
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object of the pit, but it appears in all probability to have been 
tank by the inhabitants of *n earlier period for the purpose of 
obtaining dints similar to those of Cissbary. A vein of flints 
was found near the bottom of the shaft, but there are no 
galleries, as is the case at Cissbury, where they are perfect in 
Sie shafts that have been discovered. Probably in the present 
instance the flints were found to be unsuitable, and the works 
were abandoned. On Saturday a section was cut through the 
rampart in order to ascertain by the pottery whether it was of 
the same age. Large quantities of pottery were found, which 
was of an earlier period to that in the pits in the interior, 
indicating that the rampart is probably of an earlier date, and 
that the fort was subsequently occupied by a later race of people 
in the Celtic age. At the bottom of the pits were discovered 
several implements of the late Celtic type — amongst other things 
a knife, battle-axe, and a kind of iron spud ; also a bone comb. 

There have just been placed at the entrance to the South Ken- 
sington Museum four magnified drawings of different stages of the 
Colorado beetle, drawn by Mr. Andrew Murray, F. L. S. , naturalist 
to the Science and Art Department They show the pupa— the 
‘•grub/* as it is labelled, at full growth, the beetle at rest, and 
the beetle on the wing. This last is the most interesting drawing 
to people in England, as the appearance of the beetle at rest is 
now somewhat familiar through the many drawings and the 
models that have been issued. As Mr. Murray has studied the 
beetle in America, not only the shape, but the hue of the wings 
may be taken as correct. These are of a delicate pink, and look 
so beautiful that it might be welcomed in England as an addi- 
tion to our insects were its ravages not so expensive. Of all the 
drawings of the beetle yet made public these are the most care- 
fully drawn, but it is surely a mistake to place them where they 
are at present. They are really outside the turnstiles, as if not 
forming a portion of the museum. 

A third edition is announced by Hartlcben, the Vienna 
publisher, of Hrommy and von Liitrow's work 14 Die Marine,” 
a comprehensive treatise on the ocean and on navigation. 

The prospectus of a new work entitled “ Ergebnisse phy- 
sikalischer Forachung,” by Dr. C. Bohn, Professor of Piiysics 
in Aschaffenburg, is being circulated by Engcimann of Leipsic. 
The work aims at giving the facts ascertained in physic?, leaving 
out, as far as practicable, the processes by w hich they have been 
reached (a mode of treatment which offers certain advantages). 
Theories, hypotheses, and methods of experimentation are not 
wholly excluded, but the attention is limited to what seems 
useful and necessary in order to confidence in the correctness of 
the results. The work is designed especially as a preparation- 
book for examinations ; also as a work of refeicnce, for which 
purpose it will be fully indexed. The first part, just published, 
treats of 1 . Bodies and forces in general (as Introduction). 
XI. General mechanics and gravitation. III. Physical me- 
chanics. IV. The] theory of heat] (Part i). Part 2 will also 
treat of XV. The theory of heat (second part). V* Radiation 
(light and heat). Part 3 will be devoted to VI. Magnetism 
and electricity. 

The Kolnhcht Zeiiung publishes some interesting details 
regarding an excursion made by Herr. Nikolai Sograf, a member 
of the Moscow Society of Naturalists, to the peninsula of Kanin 
in the Samoyede district. It appears that the natives showed 
themselves rather diffident towards the Russian traveller, and their 
want of confidence was still further Increased when he proceeded 
to fake measurements of their heads, extremities, Ac. At last 
they evidently arrived at the conclusion that their reindeers and 
their tundras were to be taken from them and they themselves 
were to be transported fer away, perhaps to the war now raging. 
The consequence of this conviction was a somewhat unpleasant 
fnfemtteo for Herr Sograf and his excursion, On one fine 


morning the traveller was aroused by a great noise and found 
that the Samoyedes were packing up their tents in great haste 
and preparing for an immediate departure into the interior of the 
country. AU representations on his part were in vain, and he 
had to submit to being carried off. His position among these 
natives was, of course, a rather unpleasant one ; his collections 
of insects, which were preserved in alcohol were destroyed, the 
preserving fluid finding its way into the stomachs of the Santo* 
yedes. Herr Sograf was rescued at last by two fishermen from 
the Kanin Tundra coast, who had heard of bis awkward situa- 
tion. He arrived safely at Meson after some time, and thence 
addressed a narrative of his adventures to, the Russian newspaper 
the Galas, His courage and spirit seem, however, to be quite 
undaunted, os he has the intention to start at once upon another 
expedition to Cape Sswyatol-Nbss. 

In compliance with a suggestion from M. Engelhard, a 
member of the Municipal Council of Paris, the Prefect of the 
Seine has ordered photographs to be taken of every existing plan 
of the city of Paris, so that it will be possible to see all the series 
of transformations experienced by the city from the most remote 
period when such plans were made up to the present age. 

Flags have been hoisted on the principal buildings of the 
Paris International Exhibition, which, according to the habit of 
French working-men, is an indication that the external part may 
be considered as having been quite completed. The part allotted 
to England has been given over to the architect of the English 
Government. 

The American Journal of Sennet records the death in Utah 
of Dr. Charles F. Winslow, formerly of Boston, at the age of 
sixty-six. Dr. Winslow has written numerous articles on physical 
science, relating more especially to earthquake phenomena, 
which he observed extensively during his residence of many 
years in California, South America, and elsewhere. 

Drs. Yarrow ani> Coues have lately published a list of the 
fishes found at Fort Mayon, North Carolina, in which 10S 
species are enumerated ; of these eleven are sharks and ray*. 

In a paper by Prof. Wright, of Yale College, published in the 
early pari, of this year, a method was described of producing 
metallic films on the inner surface of exhausted glass tubes, by 
the action of a succession of energetic electrical discharges. 
Prof. Wright has been continuing this investigation, and has 
arrived at important results, both theoretical and practical. It 
seemed probable that the surface of deposit would be dull, but 
this proved incorrect, and the films when removed from the 
receiver presented surfaces of exquisite perfection, the most bril- 
liant of which were comparable only to the surface of clean liquid 
mercury. This suggested the production of specula for Optical 
purposes by this method, and Prof. Wright’s subsequent 
inquiries have been directed to this end. Platinum seems to be 
the most suitable metal for the purpose 5 it is not readily tar- 
nished, and can be cleaned with water or acids. By the new 
method it can be deposited on glass surfaces very easily, and a 
mirror of the most perfect surface produced at once. The 
adherence of the film seems very close. With silver* too, the 
process succeeds well, but it is more difficult to obtain good 
surfaces than with platinum, or gold, the metal being volatilised 
with extreme case by the action of the current. The experi- 
ments, inter alia , showed it to be true of platinum an# bismuth 
(as well as gold), that the light which has passed through a layer 
of metal varies somewhat with the thickness of the film. 
P latinum, with progressively thickening Aim* varies from a grayish 
int to brownish, brownish yellow, deep yellow* and orange. This 
last colour is almost exactly complementary to that transmitted 
by silver, and Prof. Wright succeeded in getting a peculiarly white 
and brilliant reflecting surface fey depositing Em a thin stratum 
of silver, then one of platinum. The specula of a small 
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Gregorian telescope was covered with platinum by the method 
referred to/ and with entire] success. The larger mirror was 
about 4 ctm., and tbe time required for covering was about three 
hours, with a battery power equivalent to four or five Grove 
cells. 

It is an interesting point to determine, even though only 
approximately* what amount of heat meteoric masses develop in 
their motion through the atmosphere. M. Schiaparelli has 
proved that to calculate the loss of velocity of a body which 
penetrates the atmosphere, it is not necessary to know the law 
according to which the density of the air varies in the different 
layer* traversed, but it is sufficient to know the barometric pres- 
sure at the two extremities of the course, or (which comes to 
the same) the weight of air displaced by the body whose initial 
velocity is known. Storting with this theorem, and taking the 
average velocity of falling stars as 50,000 metres per second (it 
varies between 16,000 m. and 72,000 m.), M. Govi estimates, 
in a recent paper, that a falling star, on reaching a part of the 
atmosphere where the barometric pressure is about 1 mm., will 
have its velocity already reduced to about 28,000 m. ; coming 
to a region where the pressure is 10 mm., its velocity will be 
about 5,916 m., and at a pressure of 1 00 ram. (should the 
meteorite reach so far), the velocity will not 1>€ more than 506 m. 
Thus the initial velocity of bolides diminishes very rapidly, and 
may be almost entirely lost on reaching earth, Nov*, knowing 
the loss of velocity of a moving object of given mass, the quan- 
tity of heat developed can easily be deduced. Taking a bolide 
of 14 66 kilogrammes reaching an air layer where the pressure 
is about I mm., M. Govi finds the loss of vis viva of the object 
to correspond to the enormous number of 2,921,317 calories, 
which would readily explain all the accompanying phenomena 
of heat and light, and also mechanical effects. 

Within the last year or two no spot on the American con- 
tinent has furnished such an amount and variety of archaeological 
material os the Santa Barbara Islands and the coast of Califom'a 
opposite to them. Dr. Yarrow, in Wheeler’s report for 1876, 
describes his ** Big Bonanza,” as he calls it, on the main- land, 
near Santa Barbara ; and Prof. Hayden has published an elabo- 
rate account of Mr, Paul Schumacher's researches made upon 
the islands. The crania and skeletons are counted by hundreds, 
and tons of stone implements, many of them of most beautiful 
workmanship, have been revealed by the winds blowing the sand 
from the burial-places* During the summer of 1877 Mr. 
Bowers has continued these explorations on behalf of the Smith- 
sonian Institution, with the greatest success, and has found 
many new varieties of objects of stone, and in large numbers. 

Mr. Gunn writes with reference to our report last week 
(p. 406) of a paper read by him at the late British Association 
Meeting : — “ The new Silurian beds discovered near Widdybank 
Farm were stated iu the paper to belong to the volcanic series 
of the Lake Country. It is the Cronkley Pencil Mill Shale 
which was referred to the Stockdale Shales or Pale Slates,” 

The additions to the Zoological Society's Gardens during the 
past week include a Mandrill {Cetxoptihccus mormon) from West 
Africa, presented by Mr, Francis Lovell ; a Purple-faced Monkey 
[Scm uopiihecns / cucoprym nus) from Ceylon, presented by the 
Misses Rowncy j a Common Fox {Canis vulpes), European, 
presented by Mr. R. Ilayssen, an Angolan Vulture {Gy pokier ax 
an§alen$is) t a Vociferous Sea Eagle {II aim tins voci/er) from 
Africa, presented by Mr. I. A. Solomon; a Vervet Monkey 
{Cereopiihuus hlandii) from South Africa, a Great Anteater 
{Myrmecopkaga jukria), two Mealy Amazons {Chrysalis farimsa) 
fkom South America, a Short-toed Eagle {Circaelus galUcHs) % a 
C ommo n Genet {Genetta vulgaris) from Southern Europe* an 
Egyptian Vulture {Neophron percnopttrm) from Africa, de* 
waited, 


THERMOMETRIC OBSERVATIONS MADE AT 
RAMA ON THE COAST OF LABRADOR 

'T* WO years' thermometric observations made three times a day 
■ at Rama, Labrador, about 60^ north latitude, furnish the 
following monthly and annual means. The degrees are Centi- 
grade. 
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The annual means resulting from these tables are — 

For the first year, from August, 1874, to July, 1875, ~5 # '5f, 

» second „ „ 1875 „ 1876, ~4 0, 93- 

The annual extremes are — 

In the first year, min. - 35 0 , Feb, 19 ; max, 4* 23 0 , Aug. 8, 

„ second „ - 34 0 , March 6 ; „ + 20% July 27. 

The first year was sensibly more cold than the second ; if we 
compare their means to those of the two preceding years— 

1872 to 1S73, - 4 0, o ; 1873 to 1874, - 5 a, 3 ; 1 

their results as the mean of the four consecutive years count- 
ing from the month of August, - 4°*93. 

The observations were made at Rama by M. and Mme. Weir, 
Moravian missionaries, with a thermometer sent from the obser- 
vatory of Geneva. A barometer was recently sent from Kew to 
Nam, another station of Labrador, to solve the question of the 
variations of atmospheric pressure in these regions. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

London,— Prof, Morris, who for more than twenty years has 
held the chair of geology and mineralogy at University College, 
has resigned his appointment. The Rev, T. G. Bonney, fellow 
of St. John's College, Cambridge, and Prof, H. G. Seeley, of 
King's College, are mentioned as candidates. 

Birmingham, — We have received the programme of the 
Birmingham and Midland Institute, which is quite as satisfac- 
tory as usual. Prof. Tyndall, the president, will deliver the 
inaugural address on the evening of Monday, October 1. 

Upsala. — The celebration of the 400th anniversary of the 
foundation of the University of Upsala was brought to a ter- 
mination on Saturday. The celebration, which lasted nearly 
the whole week, seems to have been thoroughly successful, and 
was enthusiastically joined in by all, both "‘town and gown/* 
from the king downwards. Many foreign delegates were present. 
We hope to be able to give a detailed account of the event 
shortly. It is stated that the king has made the University a 
donation of 40,000 crowns, the yearly revenue from which is to 
be distributed as premiums to young authors of scientific works, 

* N*t«x* v«I- riik ^ 
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scmmimc serials 

American Journal of Same* and Arts, August—Diicoveiy of 
oxygen In toe son by photography, and a aw theory of the 
floSur spectnun (with pkte), by II* Draper. — Action of certain 
organic substances in increasing the sensitiveness of silver baklis, 
by M* C. Lea* — Critical periods in the history of the earth and 
their relation to evolution, by J. Le Conte,— Notes on the 
internal and external structure of palaeozoic crinoida, by C 
Wac&smuth.— Chemical composition of Hatchettolite and 
Samwrskite, by O. D, Allen-— Relations of the geology of 
Vermont to that of Berkshire, by J. D. Dana.— A proposed new 
method In solar spectrum analysis, by S. P. Langley. — Note on 
the exactitude of the French normal fork, by R* Konig. 

Annalcn dir Physik und Ckemie , No, 7 » 1877* — The pola* 
rlsatlon of refracted light, by M. Frdhiich.— Note on the 
dispersion-curve of certain media with more than one absorption- 
band, by M, Ketfceler.— On a new photometer, by M. Glam- 
On electric induction cm non-conducting solid bodies, by M. 
Wiillner. — On the electric behaviour of metals immersed in Water 
or salt solutions in radiation from sun or lamplight, by M. 
Hank el. — Note on a change in the direction of the polarisation* 
current after passage of alternately opposite galvanic cur- 
rents, by M. HankeL — On vapour tensions of homologous 
series and Kopp’s law of constant differences of boiling-point, 
by M. Winkelmann. —On the absorption of gases by salt solu- 
tions, by Mr, Mackenzie. — On the theory of the action of 
cylinder spirals with variable number of windings, by M. 
Wallen tin. — On diamonds, by M. von Baumhauer. — On the 
history of the invention of the telescope, by M. Wolf. — Note 
relating to natural science among the Arabs, by M. Wiedemann. 

No. 8 , — Experimental investigation of weakly magnetic 
bodies, by M. S flow.— On a general proposition with reference 
to electric induction, by M. Clausius,— On the electric con- 
ductivity of electrolytes, bf M, Berggren.— Determination of 
the electric conductivity of liquids with constant current, by M. 
Tollingcr.— On the so-called unipolarity of flame conduction, and 
on truly unipolar electric phenomena, by M* Herwig.— Further 
remarks on tne action of cylinder-spirals with, variable number of 
windings, by M. \Y allentin . — Contributions to an adequate 
determination of the plane of vibration of polarised light, by M. 
Kettekr. — On the specific heat of water according to experiments 
of M. von Mtinchhausen, by M. Wiillner.— On the physical 
nature of articulate sounds, by Mr. Grassmann.— On a con- 
venient form of the mercury-pump on Spree gel’s principle, by 
M. HUfner. — Bunsen in a tellurium mineral, by M, Krenner. 

Journal de Physique, August.— Researches on photography, 
by M. Angot.— On attractive and repulsive forces, and the 
action of the medium, by M. Jannery.— New electric lamp with 
oblique circular rheophorcs, by M. Reynier.— Polarising micro- 
scope, by M, Nodob 

SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 3,— M. Peligot in the 
chair.— M. Villarceau gave an outline of his and ML De Magnac’s 
new work, entitled 44 Nouvelte navigation astronomique. ” — The 
following papers were also read : — On the combinations of cblor- 
hydrate of ammonia with the chlorides of potassium and of 
sodium (extract from memoir), by M. ChevreuL He was led to 
study these from having found in guano v cubical crystals formed 
of chloride of sodium and chlorhydrate of ammonia ; also a 
similar compound in a piece of sealskin taken from this guano. 
$ome peculiarities in crystallisation are mentioned. — Considera- 
tions on the interpretation which should he given to the condi- 
tions of maxima relative to calculations of electro-magnetic forces, 

S M. Du Moncel (a reply to M. Raynaud).— On ^ the dfiscovery 
a terrestrial plant In toe middle part of the Silurian system, by 
ML De Ssporta. Be wet shown at Caen a plate from the 
stefcey schists of Angers, presenting evident traces of a large fern. 

as if theplant 

had been long under water, Hie tau appears to rank among the j 
Neuropteridew j It tm^Qpbf&ris and Taiaaflerie, observed * 
In the Upper Devonian The Silurian sfstemin Europe having 
tody furnished, hitherto (trf plants) rigw,ind ofsomewhatproble- 
, malic nature, this tern may be us the eldest terrestrial 

plant yet found on our continent; and It indicates a floral 


riready comparatively rich and complex, therefore distant 
probably from the first origin of plants, il Lesquereux has 
flso, quite lately, found terrestrial plantsin the sSuri^i System 
in America (at toe base), and M. De Saporta assigns priority in 
this discovery to him. —Researches on the phosphoric acm Of 
arable lands(exfcract from memoir), by MM.Cwenwmder and Con- 
tomlne. In forty-eight hours a saturated solution of carbonic add 
mmeed toreador assimilable a quantity of phosphoric add greater 
than that frndtoed to the soil by intiodudng 1,000 kiltwrammes 
of super-phosphate. The phosphates disseminated m arable 
mna are not in the same degree soluble in water charged with car- 
bonic acid. Their capacity depends on tbeirroolecular state and the 
source whence they come. The phosphates pre-existing in liquid 
manures am probably more attackable than others.— On toe 
invariability of the great axes of planetary orbits, by M, Haretu. 
This invariability, which several geometers, and Poisson himself, 
believed to be quite general, exists only for the first and second 
powers of the masses.— On an insect destructive to phylloxera, 
by M. Laliman. This larva, or worm, which (the author says) 
might be calkd the cannibal of phylloxera, devours the latter 
most voraciously ; in ten minutes he saw ninety-five disappear. 
He found it in tne interstices or tissue of galls on the leaves of 
the vine.— Remarks on M. Laliman’ s communication, by M. 
Balbiani, The observation is not wholly new ; the larva is that 
of a dipterous insect belonging to the genus Syr phut, or an allied 
one. All the larva' of Syrphi stc aphkUphagous ; their habits 
have been fully studied by M. Reaumur, who remarked their 
voracity and the indifference of taste they showed for all kinds of 
pucerons. M. Balbiani recommends a continuation of these 
researches, and cultivation of the insect — Invasion by phylloxera 
of the vineyards in the environs of Vendome, by M. Prillieux. 
— Satellite of Mars observed at the observatory of Paris, by 
MM. Paul and Prosper Henry. — New stellar system in rapid 
proper motion, by M. Flammarion, This is perhaps still more 
Important than the former ; for it consists of two couples of stars 
carried along in space by the same movement of translation, and 
with a velocity much above the average of ordinary proper 
motions. The two couples are those of 17 x Cygnus and 2576 2. 
The motion is almost perpendicular to the direction of that of 
the sun in space.— On the wind system in the region of the 
Algerian chotts, by M. Angot. — Study of some derivatives of 
ethylvinyle, by M. Nevoid— On a mode of transmission of the 
disease ergot, by M. Duplessis, The ergot appeared in a part 
only of a field of winter wheat The previous crop having been 
a weeded crop and the field having borne, before that, trefoil 
and vetch (plants in which ergot has not hitherto been observed), 
M. Duplessis infers that the ergot must have been imported by a 
natural vehicle ; probably the waters of the Loire, which over- 
flowed this spring, brought it from some fields further up, which 
were affected by the disease last year. 
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THE WORK OF THE IRON AND STEEL 
*** vyuk INSTITUTE 

I T cannot be denied that of late years the component 
part* of that great aggregation of the contributions of 
workers in a thousand different fields, and which is known 
by the name of Science, have arrived at their common 
destination as much through the paths opened up by the 
development of the applied sciences as through those of 
original research or the seeking after scientific truth for 
the truth’s sake. 

In this country the institutions set apart for the further- 
ance of the applications of science to the use and 
convenience of man form collectively a very powerful 
body. Their influence upon the greatest industries of the 
country renders them indispensable to ttade and finance, 
and that connection places at their disposal large means, 
both monetary and influential, without which many of the 
most important scientific researches could never have 
been attempted. The mere mention of the names of 
the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Institute of Naval Archi- 
tects, the Society of Telegraph Engineers, and the 
Iron and Steel Institute, suggests at once to the mind 
wealth, and influence, and scientific progress ; and it is 
not too much to say that the wealth and influence of all 
those institutions has been brought to bear upon the 
advancement of applied science with remarkable success. 

The Iron and Steel Institute ranks second to none 
for the importance of its objects to the welfare of 
the country, for the scientific value of its papers and 
discussions, and for the influence of its members. It was 
founded rather more than eight years ago for the purpose 
of advancing the knowledge of the manufacture of iron 


There cannot be any doubt that with so influential a 
body of members, with such varied and important objects, 
bound up as they are with the largest commercial 
interests of this great country, and with so many excep- 
tional advantages, the Iron and Steel Institute has many 
and great responsibilities. Its only connection with trade 
is a scientific one (for the commercial interests of the 
iron and steel industries are represented by the British Iron 
Trade Association), and commercial matters have no right 
to be introduced into its discussions except in so far as 
accurate scientific knowledge, sound technical experience, 
and correct mechanical manipulation, by producing per- 
fection in the products, and economy and certainty in 
the various processes employed, enable a manufacturer 
possessing these advantages to outdo those who do not, 
and by the guidance of scientific truth to command the 
market for his productions. 

The iron and steel trade, represented in its scientific 
aspect by the Iron and Steel Institute, owes to pure 
science a deep debt of gratitude ; but through that valu- 
able institution it is year by year repaying that debt, at 
one time advancing the science of metallurg), at another 
that of mechanics, at another adding to chemical know- 
ledge, and so on. And we have little doubt, judging of its 
future by its past, that it will make still greater additions 
to scientific knowledge, in consequence of its increasing 
scientific organisation and the habit of scientific thought 
which it engenders among manufacturers and others by 
its meetings and published transactions. 

The work of the Iron and Steel Institute is necessarily 
very varied. First and foremost it should promote, by 
every means in its power, the technical education required 
to make its various processes and operations understood 
by those who are entering the profession, and who in a 
few years will be its representatives. The importance of 
this can hardly be over-estimated. And it should be 


and steel, by bringing before its members the latest 
inventions and methods of working adopted in different 
establishments, for the encouragement of scientific 
research bearing upon the manufacture of iron and steel ; 
whether in the domains of geology, metallurgy, chemis- 
try, mechanics, or physics, and for the improvement 
of the operations of mining, smelting, and working the 
ferruginous ores of the country so as to obtain the highest 
perfection of the products at the smallest expenditure of 
capital and labour. 

The field which the Iron and Steel Institute set itself to 
cultivate was partly covered by the domains of the institu- 
tions devoted to the advancement of the above sciences 
respectively, but a very large portion of it was never 
reached by any of them > and even the knowledge derived 
from discussions in other societies was too general to be 
of much practical value to the iron and steel manufac- 
turer. No greater proof could be given of the need of 
such an institution in such an iron- working country as 
this than the very rapid rise and progress which it has 
made. It includes in its list of members, we believe with- 
out exception, all the leaders in the iron and steel trade 
°f this country, as well as many of the eminent workers 
©a ike continent of Europe and in die United States 
m America; and among its most active members are 
the leading mctattuigistsand several of the first chemists. 
phjrttdit^pMdmigtoeers. 

Vou xvi.'—NOb 41a 


given in no grudging or half-and-half spirit ; the days 
of the monopoly of knowledge, more especially of 
such as is based upon philosophical research, are long 
past, and though there must necessarily be some trade 
secrets, the results of knowledge and experience, still the 
knowledge which led to them is patent to all ; and a 
technical society which has the best interests of its mem- 
bers at heart must be foremost in encouraging the dis- 
semination of the scientific and technical knowledge 
required for advancing the interests which it represents. 
Another point for the consideration of such an institution 
is economy in fuel, and in the various processes employed 
in the making of iron and steel. In these days of close 
competition, when not only individuals but whole coun- 
tries are doing their utmost to undersell one another, and 
a saving of a few shillings here and a few pence there 
may mean the difference between a profitable or a losing 
adventure, it becomes of the utmost importance to be 
working in a direction which is guided by scientific know- 
ledge and proved by experiment and practical experience, 
* Then again the encouragement of the investigation of 
the physical and chemical laws which come into play 
within rite smelting, puddling, and converting furnaces is 
a mast important duty for the Institute to discharge, for 
if the amount of fuel consumed in proportion to the 
amount of metal produced can be reduced by only one 
| per cent an important step is gained and in large works 
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a large addition to the returns is insured The know- 
ledge, however, necessary for such improvements can 
only be obtained through long experience, patient inves- 
tigation, and the collection of data and information 
furnished by many workers towards the same end but in 
different paths. 

The questions of the proper application of the hot blast 
and of the utilisation of waste heat are of the utmost 
importance, and with regard to the former the knowledge 
of the laws of radiant and specific heat has taught the 
engineer that economy in blowing and other engines 
can only be obtained by high piston speed, and 'that far 
greater advantages are to be had from small engines 
working at a high velocity than from engines of larger 
capacity working slowly. 

No one has done more to advance the science of the 
iron and steel manufacture than the distinguished presi- 
dent of the Iron and Steel Institute, Dr. C W. Siemens, 
F.R.S. His regenerative gas furnace, which is now made 
use of in so many industries in this country, in America, 
and on the Continent, is at the same time one of the 
most beautiful applications of science to industry that has 
been made in this or any other age, and one of the most, 
perfect economisers of fuel that has ever been invented. 
Then again the process of steel manufacture worked out 
by Dr. Siemens, and which bears his name, is the 
only equal competitor with the Bessemer process over 
which it possesses one great advantage, and that is 
that the progress of the operation may be watched and 
tested from commencement to conclusion, and maybe 
arrested at any moment. 

It is, of course, needless to point out the vital im- 
portance to the steel manfacturer of a knowledge of the 
chemistry of the blast, converting, and heating furnaces, and 
of the chemical properties of various qualities of iron, of 
various fuels, of spiegeleisen and ferro-mangancse, and of ■ 
various “ fettlings or furnace-linings. In connection 
with this subject the Iron and Steel Institute has done j 
and is doing most valuable work, and the names of Mr. 1 
Edward Riley, of Mr. Isaac Lowthian Bell, M.P., F.R.S., 
of Dr. Percy, F.R.S., of Dr. Siemens, F.R.S., of Mr. ( 
Mushet, of M. Gautier, of Mr. A. L. Holley, and others, | 
who have given to the Institute valuable communications j 
both in papers and in discussion, will always stand fore- 
most in this branch of scientific labour. 

Again the construction of furnaces and the various 
mechanical systems of puddling, manipulating, rolling, and 
working the product in its various stages of manufacture, 
all call for the aid of science, and the Iron and Steel 
Institute is in no way deficient in recognising the im- 
portance of science to this branch of the profession, 
many interesting papers having been read and valuable 
discussions held In connection with this subject 

One great result brought about by the Institute is the 
estabKshment in nearly aU the principal works of the 
country of experimental work and laboratory practice. 
It has, ever since iu estalriishment eight years ago, been 
dispelling the clouds of darkness and of the u rule of 
thumb,” and by showing the light of science to illuminate 
the road has spread far and wide a desire for accurate 
scientific knowledge based upon piaua^ experiment. 
But there is mu^ yet to be done, Therearestill many 
manufacturing firms turning out many tons of metal in 


the course of the year who have exceptional advantages 
for the promotion of scientific knowledge, but who make 
no use of it ; the advantages, however* which such an 
institution as the Iron and Steel Institute brings to all 
manufacturers must in time be recognised by all, and we 
cannot but believe that with all the national resources 
and with the advance of knowledge promoted by such 
institutions, this country will still be able to hold her own 
against foreign competition. 

Much has yet to„be learnt about the behaviour of many 
of the elements during the various processes of the iron 
manufacture, whether in the form of alloys or merely as . 
substances present in the converter cr puddling furnace. 
It would be well if the Iron and Steel Institute were to 
appoint a committee composed of practical analytical 
chemists and influential manufacturers of iron and steel, 
for the purpose of investigating the effect of various 
metallic alloys upon iron and steel as regards their ten'* 
sile or compression strength, malleability, brittleness, &c. 
We feel sure that very interesting results would be ob- 
tained, and that the reports of this u Alloy Committee ” 
would be found of great practical value to manufacturers, 
and would well repay the expenses incurred. It is well 
known that the metals chromium and tungsten form 
alloys with iron possessing valuable physical and mecha- 
nical properties ; and the influence of carbon, silicon, 
boron, phosphorous, sulphur, arsenic, aluminium, and 
antimony, have been more or less examined ; but there is 
very much yet to be learnt with regard to this subject 

The value of spectroscopic research in connection with 
the investigation ot this subject can hardly be over- 
estimated. It is, without exception, at once the most 
infallible and the most delicate test that has ever been 
placed in the hands of the chemist, and, when employed 
j in conjunction with quantitative chemical analyses and 
with mechanical tests, cannot fail to clear away many of 
the mists with which that most mysterious substance, or 
compound of elements, which we know generally by the 
name Iron, is enveloped. Spectroscopic research pre- 
sents several collateral advantages to the iron ami steel 
manufacturer. There are many instances in which much 
valuable information may be obtained by its means 
without the progress of the various processes being dis- 
turbed. Nearly all other systems of testing require the 
taking of samples, and necessitate either the stopping of 
an operation at a critical time or the waiting until the 
process is perhaps too far advanced for the information 
gained to be of practical utility. The spectroscope, on 
the contrary, peering through the smallest crack, can 
detect all that is going on which concerns itself, and 
makes a report in unmistakable language, and before it 
is too late to be taken advantage of. 

There is no better way,; of obtaining reliable results 
than by the systematic investigation by a committee 
which should certainly include in its list of members the 
names of Dr. Siemens, Mr. Riley, Dr. Percy, and Mr. 
Lowthian Bell. 

There are so many important branches, scientific 
and technical, of the iron and steel manufacture which 
come under the legitimate cognisance of the Iron and 
Steel Institute, the imporiance trf tW is every day 
increasing, that we cannot help thinking that such sub* 
jects as mining, mine ventflatien, pumpmg and windto* 
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machinery may safely be left to the Institutions of Civil 
and Mechanical Engineers, as well as the consideration 
of the applications of iron and steeL The 'subject of 
corrosion is one, however, which, though rather apper- 
taining to the finished product than to its manufacture, 
is one which should not he altogether overlooked, for if, 
by any variation in the process of production, the effects 
of corrosion may be diminished or modified, a new value 
will be given to the finished product* 

There is one thing, however, which, as we hinted at 
the beginning of this article, has no place in the delibera- 
tions of a body holding a scientific position such as the 
Iron and Steel Institute, and that is the consideration of 
commercial questions as such and apart from the influence 
oF science upon the cheapening of the cost of production 
or the lessening of labour. There must be, no doubt, in 
a society composed to so great an extent of men largely 
interested in the commercial aspect of the manufacture of 
iron and steel, a great temptation and tendency for the 
discussions occasionally to diverge into commercial ques- 
tions ; but it will be the duty of the president for the time 
being to check such digressions and to keep the discussions 
within legitimate channels ; and it will be >one of the 
objects of the council to allow no paper to come on for 
reading or discussion which is not calculated to advance 
the technical and scientific interests of the Institution over 
which it has been called to preside. 

With the present ccuncil, and under the presidency of 
so distinguished a worker in science as Dr. Siemens, there 
is every prospect of the Iron and Steel Institute keeping 
up its high scientific character, and we cordially wish it 
every possible success. C. W. C. 

COHN'S BIOLOGY OF PLANTS 
Beitrdge sur Biologic tier Pflangen . Herausgegeben 

von Dr. Ferdinand Cohn. Zweiter Band. Erstes Heft. 
(Breslau, 1876 : J. N. Kern.) 

T HE first part of the second volume of Cohn's 
Beitrage contains five papers, two of them being 
illustrated with three plates each. The first paper is by 
Dr. Leopold Auerbach, “Cell and Nucleus,” remarks on 
Strasburger’s work,“Ueber Zellbildung und Zelltheilung.” 
It is a critical paper, and hardly admits of any condensa- 
tion. He tries to controvert the statements of Stras- 
burger, and sums up thus : — 1. The longitudinally 
striated body in the interior of the cell is not the 
“ nucleus,” but the middle part of the so-called “ karyo- 
litic figure,” and therefore a product of the mixing of the 
special substance of the nucleus with the surrounding 
protoplasm ; and 2, That the young nuclei do not develop 
by the fission of the mother nucleus. 

The second paper is one of great importance, dealing 
as it does with one of the carnivorous plants. It is by Dr. 
A. Fraustadt. “Anatomy of the Vegetative Organs of 
Dionaea muscipula, Ellis,” with three plates. As Dr, 
Fraustadt gives a very useful summary of results, we may 
here quote them. Each half of the lamina is slightly 
bent in a sigmoid manner, and forms a cavity to retain 
an insect, while the petiole is broadly winged and flat- 
tened. The cells of the epidermis, as well as those of the 
ground tissue, are elongated in the direction of the long 
fed* of the leaf* In the petiole and midrib of the lamina, 
but in the transverse direction in the rest of the lamina. 


The cells forming the epidermis contain chlorophyll 
grains* The epidermis forms numerous stomata and 
stellate hairs 011 the upper and lower surface of the petiole, 
and under-surface of the lamina, but glandular hairs only 
on the upper surface of the lamina. The glands are placed 
in depressions in the epidermis, and are formed of a two- 
celled basal portion, a two-celled short stalk, and a round 
secreting part of two layers of cells convex on the upper 
side. The stellate cells are similarly constructed, except 
that the cells of the top layer grow out in radiating 
straight arms, giving the whole a star-like appearance. 
The stellate hairs appear early and are completely 
developed before the glands begin to form. The stel- 
late hairs and glands are homologous structures. The 
lamina bears on its margin numerous (from fifteen to 
twenty) teeth or marginal setae, and usually six spiny 
hairs (central setae) on the upper surface. The marginal 
setae are slender, triangular, pyramidal, and have stellate 
hairs and stomata on all sides. A fibro-vascular bundle is 
present running nearer the upper than the under side of 
the structure. Between each of the marginal setae a single 
stellate hair is placed sometimes elevated on the top of a 
small projection, which, however, receives no fibro- 
vascular bundle. The central setae consist of two parts, 
the lower forming a joint, and receiving an axile cellular 
string ; the upper part is conical, contracted below, and 
has no cellular string. The cells of the central setae 
show aggregation of the protoplasm (as described by 
Darwin in Drosera), as well as those of the glands. In 
the green parts of the petiole (above ground), and in the 
midrib of the lamina, the cells of the ground-tissue increase 
in length and in size of cavity from without inwards, the 
superficial cells, and those near the fibro-vascular bundles 
are green, the others colourless. In the lamina, with the 
exception of the midrib, the inner cells of the ground 
tissue are colourless, very broad, with sinuous walls and 
small intercellular spaces. The epidermal cells of the 
upper side of the lamina and the ground-tissue cells below 
it, are larger than those of the under side. The chloro- 
phyll grains contain abundance of starch before the leaf 
has obtained any organic (animal) nourishment. The 
starch diminished after the reception of organic (animal) 
matter by the leaves, and lastly disappears entirely from 
the parts of the plant above ground. The bases of the 
petioles are dilated into colourless sheath-like portions 
developed underground and together forming a kind of 
bulb. The ground tissue consists entirely of equally broad 
and long ceils completely filled with starch, as well before 
as after the reception and absorption of organic (animal) 
matter. The starch grains in the part above ground of 
the petiole and la m i n a are oval ; in the basal sheathing 
part of the petiole, on the other hand, the grains are cylin- 
drical or roddike. 

The living cells of the lamina and petiole contain a 
colourless substance dissolved in the cell-sap, precipitated 
by bases in the form of dark grains which are redissolved 
by adds. The glands contain no starch. The red colour- 
tog matter of the glands becomes converted into green by 
the action of strong bases as ammonia and potash, but 
is again restored by the action of acids. The cotour 
seems, therefore, to be identical with the red colouring 
matter of plants so fully described by Frof. A. H. Church 
to a recent number of the Journal of the Chemical 
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Society, under the name of Coleinc. Colourless glands 
become coloured artificially alter the absorption by 
the leaves of red-stained albumin. The fibro-vascular 
bundles, as far as the petiole, are also coloured, thus ren- 
dering the absorption very evident After death black 
granules form in the tissues of the leaf, visible as black 
specks on the surface. 

In the midrib of the petiole a well-developed axile fibro- 
vascular bundle runs ; from it straight branches proceed 
into the wings in a “curved veined f> manner. The 
branches split into smaller and smaller twigs, the branch- 
ing, however, not being symmetrical In the midrib of 
the lamina there is a large axile fibro-vascular bundle, 
which gives off branches (at a right angle) running parallel 
towards the margin, where they fork and again unite. 
One bundle formed by the union of the fork-branches 
runs into each marginal seta of the leaf. 

The phloem of the fibro-vascular bundle consists of 
soft bast ; the xylem, in the lamina, chiefly of spiral 
vessels ; in the petiole there are other vessels in addition. 

In the youngest leaves the petiole and lamina are not 
separable. The part first formed, and springing from the 
fiat vegetative cone represents the origin of the lamina, 
but it remains rudimentary for a long time, during which 
the petiole is rapidly developing at its base. The lamina 
at first forms a straight continuation of the stalk, then 
bending through an angle of 180 0 bends itself over into | 
the grooved petiole. Afterwards it just reverses the pro- 
cess and straightens itself as it expands. 

The margins of the lamina are in the early stages rolled 
inwards. Afterwards the petiole expands in a plane, and 
last of all the lamina becomes fully developed. 

The stem is short and thick with a ring of xylem. The 
bundles pass transversely, so that one enters each leaf 
and each root 

The lateral rootlets are long and strongly developed, 
but never branch. The cells at the apex are red in colour, 
the cortical cells become brown in centripetal order and 
die in as far as the sheath of the fibro-vascular bundle. 
The vessels develop first at the periphery of the axile 
bundle, increase in a centripetal direction, and ultimately 
form an eight-rayed star. 

The third paper is by Dr. J. Schroeter, u On the Deve- 
lopment and Systematic Position of Tulostoma, Pers.” 
It describes the structure of a very interesting little fungus 1 
which passes part of its life below ground, then the stalk ' 
elongates, and the open periderm, with a capillitium, appears 
above ground. The plant described is Tulostoma pedun * 
cu latum , L. {T, brunt ale, Pers,, T, mammosum , Fries. 
Cooke). The sporocarps are developed at a depth of 
from two to three centimetres below the surface of the 
ground. They spring from a white, branched, thread-like 
mycelium, running between grass-roots, and old moss- 
plants. The mycelium gives rise to fusiform structures of 
varying thickness, and these pass over by all gradations 
into true sclerotia. The sclerotia give rise to the sporo- 
carps, but the development was not observed ; apparently, 
however, they bud out from a spot on the surface of 
the sclerotittm. At first the sporocarp is like a small 
bovista. The spores are developed on remarkable basidia. 
These form four elongations springing from the sides at 
unequal heights, and each develops a spore. The basidia 
only last a short time, and a capillitium is developed in the 


interior of the peridium, the spores lying between the 
meshes. Tulostoma has been placed among the Gastero- 
mycetes,ln the Lyeoperdace©,but the peculiardeveiopment 
of the basidia at once separates it from the Lycoperdaceae, 
and Schroeter proposes to place it in a new group of the 
Gasteromycctes, the Tulostomaceae. The curious genus, 
Pilacre, seems also to Schroeter to belong to the same 
division, and he farther suggests the possibility of the 
remarkable genus Batarea being also related. 

The fourth paper is one of the highest interest and 
deals with a most remarkable group of plants. Exceed- 
ingly simple in structure, they attack many algce and 
water-plants, and seem not unfrequently to have been 
described as the fruits of algae by certain algologists. It 
is by Dr. Leon Nowakowski : “ Contributions to the 
Knowledge of the Chytridiaceae,” and is illustrated by 
three plates. The genus Chytridium, which gives its 
name to the group, consists of only one cell. Rhizldium 
consists of two cells, the lower forming a root-like or 
branched mycelium-like structure, while Synchytrium 
consists of a group of cells. Zygochytrium and Tetra- 
chytrium of Sorokine are the most highly developed, and 
in them the zoosporangia are produced as a branched 
bearer. Nowakowski describes a new genus, Cladochy- 
trium, in which a branching mycelium is developed in the 
tissues of the host-plant. Another new genu9, Obelidium, 
has a stalk to the zoosporangium and a well- developed 
mycelium. The spores of Chytridium are formed by free- 
cell formation in the zoosporangium, and generally possess 
a very highly refracting nucleus. The zoospores exhibit, 
as first pointed out by Schenk, peculiar amoeboid modifi- 
cations of form. The zoospores have only one cilium 
either before or behind. Conjugation of zoospores has 
not been observed. When the spores germinate the 
nucleus gradually disappears and the whole spore either 
at once grows into a new zoosporangium, or a sort of 
mycelium is formed. Resting spores have been observed 
in Chytridia as in Rhizidium, and probably occur in 
others. The position of these plants is at present doubt- 
ful, but probably they are allied to Saprolegnia. 

Nowakowski has described certain new forms and 
carefully- observed forms already described but not fully 
studied. The following is a synopsis of the forms 
described : — 

L Chrytidium, A. Br. 

1. C. destruens , nov. sp., occurs in cells of a new green 
gelatinous alga, developing zoospores, and described by 
Nowakowski under the name of Chcetonema irregular e, 

2. C. gregarium , nov. sp., in the ova of a Rotifer ; 
found among the gelatinous matter of Chcetophora endi- 
viafolia. 

3. C macrosporum , nov. sp., also in the ova of a Ro- 
tifer ; found among the gelatinous matter of Chatopkom 
clegans . 

4. C. coleochaetes , nov. sp. In the oogonia of Coho* 
chaete pulviratum , and never in the vegetable cells. 

5. C,microsporum , nov. sp., a specimen of Mastigotkrix 
ceruginea , Ktzg., found in gelatinous matter of Chmophora 
elegans, 

6. C, epithemice, nov. sp., an Epithemia zebra, one of 
the Diatomacese. 

7. C mastigotrichu nov. sp., a mastigothrix cent* 
ginea, as in N o. 5. 

II. OBEumxrM, nov. gen., No#. The one-celled zoo- 
sporangium is elevated on a more or less developed bearer 
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from the middle of a stardike dichotomously-branched 
mycelium, which radiates in a single plane* The zoo- 
sporangia are separated from tbb rnyceha by a transverse 
wall The zoospores are developed in small numbers, 
and escape by a lateral opening* , 

1. O, mucromitum, , nov. sp. In the empty skm of a 

gnat-larva. ^ 

III* Rhuibium, A. Br. 

1* R. mycophilum % A, Br.,is fully described and figured, 
and the resting-spores traced through their long period of 
repose* 

IV. Cladochytrium, nov. gen*, Now. The zoospo- 
rangia are either developed as intercalar swellings of the 
one-celled mycelium in the tissue of the host-plant, and 
separated by transverse walls, or they are terminal at the 
end of single mycelium threads. The zoosporangia dehisce 
either by the opening of a long neck, or by a lid. 
Secondary zoosporangia are developed either in rows or 
in the interior of old empty zoosporangia. 

j. C. tenue , nov. sp., in the tissues of Acorns calamus , 
Ins peudacorusy and Glycerin spectabilis . Closely related 
to Proiomyces menyanf/iis 9 De Bary found in the leaves 
and petioles of Menyanthes trifoliata, 

2, C. elegansy nov. sp., in the gelatinous substance of 
Chert oph ora clegans* 


parallel to one another, 9 “ The slow increase in the salt- 
ness of the ocean may account for the otherwise inexpli- 
cable fact that frequently since the ocean became 
inhabited, its varied population became wholly or almost 
wholly extinguished, 9 “The antiquity of the human 
species as indicated by geological evidence, no doubt 
conflicts with the chronology of Usher, founded on our 
modem Hebrew text In the matter of antediluvian 
chronology, however, the Hebrew text has, in all proba- 
bility, been tampered with, as we have shown at large in 
a separate work (* Facts and Dates/ p. 62-69). The 
Septuagint translation— a translation sanctioned by our 
Lord and his Apostles— assigns to our race an antiquity 
of nearly 1,500 years more than Usher does. Science is 
giving its emphatic verdict, in this particular, in favour of 
the Septuagint ; and though the extended chronology 
may fail in meeting all the difficulties of the case, it will 
certainly meet many of them . . . Geologists are too apt 
to toy with millions of years as if they were playthings, 
and to show no regard to moderation or common sense. 
Science has not hitherto been able to determine the actual 
antiquity of the planet, and probably never wilL” 

The Book of Algebra . By A. T. Fisher, B.A. (London : 

Stewart's Local Examination Series, 1877.) 


The last paper is by Prof. Cohn himself— “Remarks 
on the Organisation of Certain Swarm-Cells.” It is chiefly 
devoted to an account of Gonium titras, A. Br., and cer- 
tain subjects suggested by the examination of that plant, 
such as the nature of the “amylum kern, 9 or starch 
nucleus, the inner organisation of swarm-cells, the cavities 
and contractile vacuoles in such cells, and the com- 
parison of swarm-cells with one-celled animals. The 
whole number is one of great interest and will well repay 
perusal. W. R. McNab 


OUR BOOK SHELF 

Physiography and Physical Geography* By the Rev. 

Alex. Mackay. (Blackwood and Sons.) 

In his preface the author draws attention “to the 
peculiar character of the present work," and quotes by 
way of explanation two paragraphs from the Directory 
of the Science and Art Department, He remarks that 
“ the student will at once perceive that the author has 
discussed all the subjects embraced in the new syllabus * 
of the department. The spirit of this discussion and 
“ the peculiar character of the work n will be best appre- 
ciated from a few extracts. 

“ The combined result of various experiments gives to the 
earth a density of 5*66 times that of water. But more reli- 
ance should be placed on the number indicated by the Great 
Pyramid, which in this as in so many other great cosmical 
data, has anticipated modem science by more than 4,000 
years." “The sacred volume declares that in the days of 
Noah the whole world was inundated by a flood, which 
covered the highest mountains, and that, with the exception 
of one family, the entire human race was destroyed, A 
change in the inclination of the earth's axis would certainly 
produce such a catastrophe— a catastrophe which was 
accompanied with direful results to all future generations ; 
the alternations of heat and cold became so rapid as to 
affect the longevity of man, which has from that date 
gradually shortened from nearly a thousand years to 
three-score years and ten/' “ Why the planets move in 
elliptical orbits " is the title of a paragraph, which, con- 
tauuog no reference to nor explanation of the ellipUcUy 
w the planetary orbits, is embellished with a diagram to 
show why the orbits are cinular . “ Mountain-chains of 
the same geological formation are believed to be of the 
same antiquity; and, however widely separate, are 


Mr. Fisher has aimed at writing a short work on algebra 
for students who have no intention of reading high 
mathematics. He has done his task well, and the result 
is a compact and carefully put together little book. The 
limit he has set himself is to enable a reader to under- 
stand all that is required as preliminary to the solution 
of higher simultaneous equations ; hence we have nothing 
on the Progressions, Notation, Permutations, &c. On a 
perusal of the work we have been especially struck with 
the care taken by the author to bring out a book bur- 
dened as little as possible with mistakes. For three- 
fourths of the book he has been assisted by the printers, 
but in the chapters on surds, indices, and higher equations 
we have noticed a plentiful crop of typographical errors. 
Most of these are, however, easily corrected. There is 
an unfortunate mistake of + for X twice on p. 47 ; of 
- for -f- in Ex. 14, p. 52. 

Some readers would require a larger number of ex- 
amples ; those that are given are, on the whole, very well 
chosen, and there are some useful problems neatly solved 
It is possibly an objection, certainly in the elementary 
parts, that the answers immediately follow the questions. 
The book is neatly, and for the most part carefully, 
printed. 

Bulletin of the United States Geological and Geographical 

Survey of the Territories . Vol. iii. No. 2, (Wash* 

ington, 1877.) 

The second number of the above Bulletin contains three 
important entomological articles from the pens of Messrs. 
Osten Sacken, Uhler, and ThoreU. 

The first memoir, from the pen of that distinguished 
Dipterist, Baron C. R. Osten Sacken, bears the modest 
title of “ Descriptions of New Genera and Species of 
Diptera from the Region West of the Mississippi, and 
especially from California," but he who takes up the 
paper expecting to find nothing but bare descriptions 
will be agreeably surprised to find it interspersed with 
analytical tables of the Diptera of the United States, 
with diagnoses and critical notes on many species already 
known, with remarks on their geographical distribution, 
synonymy, and in fact anything that could in any way 
contribute towards tendering this order of insects clear of 
comprehension or attractive to the student 

The second article, by Prof. P. R. Uhler, is a report on 
the insects collected by himself during the exploration of 
1875, including monographs of the hemipterous families 
Cyanide* and Salda t and an account of the hemiptera 
collected by Dr* A. & Packard, jun. The monograph of 
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the Cyamtfa commences with an excellent conspectus of 
the genera of that femfty, followed by detailed descrip- 
tions of both, genera and species ; two well-executed 
uncoloured plates accompany the paper. 

In the third memoir Dr. T. ThoreJl gives an account 
of the Aroma Collected in Colorado in 1875 by Dr. 
Packard ; the descriptions of the species are drawn up in 
the author’s usual careful and exhaustive style, and leave 
nothing to be desired but illustrations, the absence of 
which we cannot but deplore ; an appendix by Mr. L H. 
Emerton (the well-known American arachnologist; de- 
scribes two additional species of the genera Epdra and 
Drassus, with which two woodcuts are given. 

A. G. Butler 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither con he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice $s taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munications containing interesting ana novel facts. ] 

Temperature of Moon’s Surface 


as a favourable indication of the presence of a physical cycle such 
as that claimed by Dr. Hunter, I may perhaps be allowed to 
supplement my former statements regarding the tendency of the 
winter rain jail in many stations of Upper India to vary in a cycle 
corresponding inversely with the solar spots, by exhibition a 
similar tendency to repetition in the rainfall of Calcutta. The 
following table represents the winter rainfall of Calcutta from 
1833 to 1876. ' 

1 be rainfall is taken for the months of January, February, 
March, and April in each year, together with that .for December 
of the preceding year. The November fall is excluded chiefly 
because experience and an inspection of the register show that ft 
properly belongs to the summer monsoon rainfall, occurring 
almost entirely in those years in whteh the summer monsoon 
rams are either very heavy cr prolonged, and in fact being nothing 
else than the last drop they shed before they take their departure. 
The real winter rains commence in the Christmas week, so 
December really includes their actual first appearance. As the 
summer rains seldom hegin before the second week in June, we 
are well within correct limits in taking the rainfall from December 
to April inclusive. The following table is arranged after the 
model of that given by Prof. Stewart in his letter to Nature 
(vol, xvi. p. 1 61) : — 

Years | m Years of Scries- CukutUi. 

em- 

ployed. 


IN a recent number of Les Maudes (tome xliv., No. i f Sep- 
tember 6, 1877), M. l'Abbc K Kaillard puts forward a theory 
to explain iht reddtbh tinge acquired by the moon during a total 
eclipse, attributing it possibly to the great elevation of tempe- 
rature caused by the continuous exposure of its surface for many 
‘days previous to the solar rays, which He thinks may be adequate 
so to raise its temperature as to render it self-luminous. 

In support of his theory he refers to my experiments wilh 
the thermopile, and states that I have found the lunar surface to 
acquire under solar radiation a temperature of more than 500* ' 
Centigrade. Now in a paper published in the Proceedings of 
the Royal Society, No. U2 (1869), 1 estimated the radiation to 
be equal to that of a lamp-blacked surface 500'^ Fahrenheit 
higher in temperature at full moon than at new moon, but on 
repeating the experiments 1 with more care, 197 0 Fahrenheit, or 
100° Centigrade, was found to be a far more probable value, a 
large error having crept into the former result. It is, moreover, 
shown in my last paper that near the middle of the partial 
eclipse of 1872, Nov. 14, the radiant heat was only about one- 
half of what it had been two hours before, having kept pace in 
its diminution with the light. Observations made during the 
recent eclipse, so far as they go, fully confirm this result, and I 
much doubt if five per cent, of the heat acquired since new 
moon is retained till the middle of a total eclipse ; heat, lcr>, 
which we have shown from its low mean refrangibiiity as com 
pared with that of the direct heat of the sun to have been truly 
absorbed by the lunar surface. 

M. l’Abbc Raillard appears to be mistaken in supposing it to 
be the generally received theory that the red tinge is due to 
dispersion rather than to simple refraction and preponderant 
absorption of the more refrangible rays in passing through the 
earth’s atmosphere. 

There appears to be, therefore, no ground foT supposing that 
the difference between the “ lumicre cendree ” of the unillu- 
mfoated surface of the new moon and its reddish hue during a 
total eclipse is to be ascribed to a difference of temperature, and 
I think that we must fall back on the usual explanation . 

It may also be expected that independently of any tinge due 
to unequal absorption by the earth’s atmosphere the prepon- 
derance of bine and green on the terrestrial surface may not be 
without influence on the colour of the “earth-light” which gives 
rise to the u lum&re cendree ” and may contribute to an appre- 
ciable degree towards forming a contrast between its hue and 
that acquired by the moon when totally eclipsed. 

September 15 Rosse 

Rainfall and Sun-Spot* in India 


*833-41 4*34 , 7\M 1*13 »*07 nrt V><) 3 *1 ‘ 7*49 <* t A, 

1844-5* 4 5* 9 a* fi>» 385 i*77 ^>75 <5 '79 7- s » V 5 q * <** 9 54 ', IS. 

*!?55-/>5 5 54 3 Oi y " d * * 7': /l ->'5^ 1*75 5 5* 3’* 3 ; 3*4-" «'!>* 1 C. 

18.30-76 7 4O 3 JI 5 ' S'41 4*83 . 6 47 : 5 1 3*03 8 68 , 5’45 7*49 X>. 

Whole ' J 

period 5*4*’ : 5 9 l 4‘S* 4*-S ! 4*«> 4-44 3-4,5 + 6 ?S 44^ B'o?; 

average. 

The years of minimum sun-spot occur in the fir!-t and second 
series, and the years of maximum sun-spot in the fifth and sixth 
Berks. The series of heaviest average winter rainfall are 9, 10, 
II, i, 2, ami those of lightest average rainfall are 5, 6, 7, S. 
Taking the mean of the averages ot the five scries of heaviest 
rainfall we get 6*14 inches, and taking the mean of the averages 
of the four senes of lightest rainfall the result is 4*16 inches. 
The same result is exhibited by each cycle individually, thus « 


Max. group, Min. Croup, 

Inches, mehetf. 

Cycle A 6*19 2 14 

„ B 6*87 4'3* 

„ C 505 427 

„ D 6*45 4*85 

The evidence of repetition is thus quite as manifest as in Dr. 
Hunter’s case, the only difference being that in the present case 
the years of minimum sun-spot are tbo^e of heaviest, and maximum 
sun-spot those of lightest, rainfall. In ordet to render it still 
more apparent that the cyclical connection with the sun-spots is 
not the result of accident I will exhibit the difference between 
the nuufallj in years of absolute minimum and maximum sun- 
spot:— 

Years of minimum Total c-f the five Years of maximum | Total of the five 
suu-spot. months. \ si»o-»pot. ! mouth*. 


Average frur 


As VroL Balfour Stewart says the true test of a physical cycle 

Is its repetition, and since he evidently regards the tendency to The same connection is maintained when the foil in April is 
repetition which he has ^bowa to exist in the r ai nf a l l of Madras left out or dint in November included* so that it is evidently not 
. Tmnwtions, .8 n. due to the effect of atty ptettehltt month, but as may reasonably 
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be inferred, an indication of the presence of some physical cause 
tending to increase the rainfall in years of minimum and diminish 
it in yean of maximum solar maculation. 

Bankipore, Patna E- IX Archibald 


The Australian Monotremea 

IT i| certainly news to me, and I believe to most other 
European naturalists, that Tachyghssus and Ornithorhynchus 
occur m Northern Queensland. Perhaps W. E. A. wilf kindly 
state, for our information, the exact spots where they have been 
discovered and their extreme northern limit, so far as this has 
been ascertained . 

W. E. A. speaks of an adult female Echidna [five Tacky - 
glossus) having “a fine healthy young one in the pouch,” Is 
there not some error here, as the monotremes have, strictly 
speaking, no marsupial pouch? P. L. S. 

With reference to the existence of Tachyglossus {olim Echidna ) 
in North Australia, and the recent discovery of one (or possibly 
two) species in New Guinea, the following account, which I 
lighted on a few evenings ago, when looking over an old volume 
of the Field, seems to be of sufficient interest to warrant its 
transfer to the pages of Naturf. The account in question 
occurs in an article “ A Week at Ham Creek, Queensland,” bv 
Mr. E. 1 ). Kennedy, which appeared in the issue of that journal 
for September 30, 1873. It runs as follows : — “ . , . Whilst 
so engaged we heard our dogs making a tremendous noise, high 
up the bank in the scrub, and upon going to ascertain the cause 
found them scratching, yelling, and pulling at a porctfpine which 
was half imbedded in a hole ; we were at least ten minutes 
digging him out with sharp-pointed sticks, such was his tenacity 
in holding on and burrowing. The quiJls were not nearly so 
long as the Cape of Good Hope species (of course a true 
Uystrix) , and he differed from that quadruped in having a sort 
of beak instead of a regular jaw.” It is to be regretted that Mr. 
Kennedy did not pre>erve his specimen, which was ultimately 
cooked and eaten ! I should have mentioned that Plain Creek 
lies in 21 lat. S., so that this is certainly the northernmost 
locality on the Australian continent, where we have certain 
knowledge that the Echidna occurs. As we now know that 
many North Australian species of birds ran^e also into southern 
New Guinea, it would hardly be surprising if the Tackyglosws 
of the Fly River and south New Guinea were nothing more than 
the well-known Tachyglossus hystnx. It is to be hoped that 
this point may soon be solved by the arrival of specimens from 
both localities. W. A. Forbes 

English Names of Wild Flowers and Plants 

To all who are interested in the history of the English 
language the derivations proposed for the vernacular names of 
many plants in the Rev. W. Tuckwell's lecture (see Nature, 
vol, xvi. p. 385) will be highly appreciated. And even in the 
few cases where the etymologist may feel doubtful as to the 
verisimilitude of the suggested pedigree it will for the most pari 
be difficult to propose another with any great confidence. 

There is, however, one of these doubtful cases, the derivation 
of woodruff from wood-roue, in lieu of which I have to offer a 
conjecture which appears to need no lengthy argument to insure 
its acceptance. 

Is not the ruff of woodruff identical with the riff of sherriff ? 
Is not, in short, the woodruff the wood -reeve, just as the sherriff 
is the shire-reeve ? That the German wald-meister has the same 
connotation and is applied to the same plant is evidently a 
striking confirmation 0? this view, and it would be interesting to 
know whether the word wald-graf (#.<*,, wald-ge-raf ~ wood-y- 
reeve), or any equivalent form, is to be met with in high or low 
German literature. 

I used to be told by a schoolfellow that the way to spell 
woodruff was— 

. Double U, double 0, double D, E, 

Double K, double O, double F, E. 

Even under the disguise of woodderrooffe, however, the origin 
of the word is perceptible. 

As regards the main purpose of the Rev. W. Tuckwell’s 
paper, l feel strongly that scientific accuracy is compatible with 
a much freer use of vernacular words than is customary amongst 
us, and that their adoption by science teachers would remove a 
great stumbling-block from the path of learners. 

Manningham, September 19 J. Willis 


Some of the Troubles of John O’Toole respecting 
Potential Energy 

** It is the people’s right to demand of their teachers that the 
information given them shall be, at least, definite and accurate 
as far a* it goes,” and “ whenever there appear* to be a con/usipn 
al>out fundamental principles it is the du*y of a scientific man to 
endeavour by all means in his power to remove it.” These are 
the words of one of the teachers. 1 I am one of the people -as 
indeed, my name testifies, Toole ( Tuathal ) being the Irish 
equivalent of the Latin Publius — and I would now, on behalf of 
myself and every brother Publius, assert our above “right” in 
respect of the matter now in hand, and demand the performance 
by the doctors of their corresponding “duty.” Now there is 
much “ confusion about the fundamental principles ” of physical 
Energy in the minds of the public who care about such things ; 
and it is principally, though I admit not entirely, 8 the doctors 
who are to blame for this. Their own ideas on the subject being 
so clear and correct they are superior to the phraseology they 
use respecting it, and they are not injuriously affected thereby ; 
but those who are dependent on that phraseology for their 
knowledge are in very different case. Let me, a* one of the 
latter, point out some of the perplexities under which we labour 
from no fault of our own, and which we should be spared 
if our teachers would only condescend to use their words dis- 
creetly and consistently. It may be well to premise that we 
know the definition of physical Energy, which is — “the power 
or capacity of performing work ; ” and that we are not now 
making any confusion between Energy and force. 

The word “potential” has two very different meanings — (1) 
Of, or belonging to, potency or power ; (2) Existing in posse, or 
in possibility, as opposed to existing in esse , or in actuality ; 
and the expression, “potential Energy,” can have no less than 
three references or meanings, which we shall mark with A, B, 
and C ; and each meaning has its own proper inconveniences 
independent of the perplexities arising from their mutual 
relations. 


A. — Potential E ., as meaning “ Enrrgjf existing in posse.” 


The phrase “potential E.” is in the first place very gene- 
rally intended to mean E. existing in posse , according to one 
proper signification of the word “ potential.” The phrase was 
first used by Rankine, 3 and apparently in this sense ; he con- 
trasted “ potential ” and “actual” E. This antithesis is still 
very generally implied and sometimes expressed. Clerk Maxwell 
tells us * (the statement being repeated only last year*) that 
“ potential E. ” “signifies the E. which a system has not in actual 
possession, but only has the power to acquire.” Wormell says n 
— “It has been aptly called possible or potential E., because it 
represents the power the body has of acquiring actual or kinetic 
E. ” Many of our doctors use the phrase “potential E.” with- 
out explaining it, and of course, unless there be some particular 
reason to the contrary, such must be understood to give it, as 
one of its significations, at least, the original meaning intended 
by its proposer (or if not they are guilty of a very misleading 
omission, utrum ho rum mavis aeripe) ; and this is especially 
undeniable in the case of those who apply the title “ actual ” to 
the other type of E. Balfour Stewart, though he seems to have 
quietly dropped the name “ potential,” 7 has really retained the 
idea implied thereby, for he still habitually calls the other type 
of E., that of motion, “actual E.,” as its distinguishing title. 
Moreover, this idea is involved in other statements, See., of our 
teachers. For instance, we occasionally find language used 
which seems to imply that potential E. must first emerge as 
actual L. before it can produce work, as by Descbane), 8 by 
Dunbar Heath, 0 and by Balfour Stewart. 10 Observe, also, the 
expression “E. of actual motion/’ which is frequently used by 
the last-mentioned doctor, 11 and accepted at least by Tait. 18 “ E. 


Tait Evening lecture during meeting of Brit. Assoc at Glasgow in 
1876. Naturk, Sept, ax, 11876. 

a Thatbrother Publius who wrote the article on Tyndall's “ Heat, m 
fihu'kivcwfs Afar., December, 1863, was partly responsible for his own 
confusion about Energy. , 

3 Phil. Mag., February, 18*3. He says: “All conceivable forms of E. 
may be distinguished into two kinds, actual or sensible, and potential or 
latent ” 

* “Theory of Heat," p. 91, 1871. 

s “Matter and Motion/’ p. 81, *876. 

6 ** Dy nami cs/’ p, 185, 

I At least it never occurs in his “ Conserv. of Energy/’ 1874, though 
frequently in “ Elem Physics/’ 1870. 

8 " Nat Phil.,” p 78. edition of 1870. 

9 *' Energy,” p, 64, l ° “Elcm. Physics/ pp. 104-106. But see p. 360, 
** «* r«n«*rv nf Fn«rpv.” 1*. 75, and cl ese where. 


11 “ Conserv. of Energy/' p. 75, a 
** " Unseen Univ.” {last edition), 


p. iot>» twice, 
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•jfctfer, yet thu phytictl E.,*cewimg to 1 U definition, i* not 
capable of having inch epithet* applied to it, except in senses 
‘which are net intended by those doctors. Active E. would not 
be E. or “the power of performing work,” it would be rather 
the ^r^mr^ offhat worh. “Active E.” being thus incorrect, 
Its above antithetic*, or approximate antithetic*, are incongnious 
expvesdoas, or ehe have meanings different from what is in* 
tended. If “reposing,” “dormant,” “quiescent” E. have any 
mmmngj it is that of ** unavailable E." If “ quiet ” and “ tran- 
quil ” E. have any meaning, it i» that of E. spending itself 
slowly and equably. Poor P. thinks that the expression, “ pas- 
sive 4* t tt would sound very like a bull, whether used in a tap- 
room or in a lecture theatre. He dares not entertain the 
suspicion that these expressions had their origin in a momentary, 
latent, unconscious contusion between kinetic E, and action in 
the minds of the writers ; but he knows that they are eminently 
calculated to cause a chronic intentional muddling of them both 
together in his own brain-pan. 

Dublin ( To be eontimu d. ) X. 


On the Supposed Action of Light on Combustion 

Th* results obtained in the experiments mentioned by M. C, 
Tomlinson are to be attributed to the elevation of temperature 
of the candles exposed to solar light and heat . 

The influence of light on combustion has been mistaken for 
the action of heat, which, in this instance, seems to have accele- 
rated combustion, and in other instances retards it by increasing 
tke heat of the air and diminishing the draft . That is why 
the sun shining over chimney-pots is said to caiife smoke ; it 
diminishes the ascensional speed of the air through the pipe. 

Jersey, September 2 G. Savauy 

[On referring to Mr. Tomlinson's paper we find that out of 
four trials, with a number of candles to each, there was a greater 
consumption of material in the first and fourth trials in the light 
than in the dark ; and in the second and third trials the con- 
sumption was greater in the dark than in the light ; bat in any 
case the difference was so small, amounting only to from two to 
seven grains per hour, that it may fairly be referred to accidental 
circumstances, such as differences in temperature, in currents of 
atr, and in the composition and matter of the candles. Some of 
the trials were made in the diffused light of day, and in all the 
trials the differences in temperature between the daik and the 
light spaces were but small — E d.] 


OUR ASTRONOMICAL COLUMN 

Thk Satellites of Mars.— T he following ephemeris 
of the outer satellite is deduced from the elements given 
in this column last week, except that the daily motion is 
corrected to 285° $'*147 by observations to Sept. 16 : 


At 8h. otn. 


At i6h. onu G. M.T, 



Pos, 

but. 

Pot. 

Dist. 

Sept 24 

HI 

75 

0 

237 

€1 

*5 

280 

49 

276 

68 

26 

ii 

54 

26 

34 

3 

70 

75 

77 

192 

29 

129 

& 

*9 

252 

76 

243 

30 

Oct. 1 

297 

35 

274 

55 

60 

63 

44 

44 

2 

90 

59 

80 

7i 

13 

217 

3$ 

I67 

*5 

4 

3 


72 

26 

*49 

286 

70 

41 


For the inner satellite the following elements may be 
taken as representing closely the Washington measures, 
August 17-20 .* — 

Pamage of Ascending Node, August 17-897$* G.M.T. 


Longitude of node 

I n c linat ion of orbit 

Period of revolution ... ... 

Log. radius of orbit at mean distance of { 


8248 
25 34 

0*31841 days, 

Ibn froathe.ua f [ox,«86 

Ttajy dunir the following differences of the ctlcoltted 
w>$es from those observed 


Aug, t 


11 


OT 

o*J 


Aug* 19 
» 20 


4 19 
4 W 


The outer satellite has been observed on several night? 
by A. A. Common, Esq., of Ealing, with an 18-inch slhrtr- 
on-glass reflector. On the 15th and 1 6th iast excellent 
measures were made with this instrument, by means of 
which the period of revolution was corrected before calcu- 
lating the above ephemeris. Mr, Common has stated to 
the writer that the satellite is ruddy, even more deeply- 
coloured than the body of the planet It has also been 
Observed on several occasions by M. M. Henry at the 
Observatory of Paris. 

Employing Kaiser’s value of the mean diameter of Mars 
at distance unity (9"*472) it results that the inner satellite 
is distant from the centre of the primary 2730 and the 
outer one 6*846 semi-diameters. As seen from the inner 
satellite the globe of Mars will subtend an angle of 40°, 
and as seen from the outer satellite, one of about 16 0 . 
The orbital motions per minute are respectively seventy- 
nine miles and fifty miles. Our own moon has a mean 
orbital velocity of thirty-eight miles per minute. 

The Satellite of Neptune.— The subjoined ephe- 
mcris is derived from Prof Newcomb's tables : — 


At ijh. Greenwich M.T, 



Pos. 

Dirt. | 


Pot. 

D»t. 

Srpt 30 

30 

15 2 

Oct. 9 

*5 

rid 

Oct. r 

314 

57 

» «© 

tot 

6*3 

2 

23 * 

14*9 


46 

16*2 

3 

209 

147 


23 

13-0 

4 

122 

57 

„ 13 

294 

7*5 


49 

*5*4 

» *4 

225 

1 6*$ 


27 

14 2 

» 15 

201 

I 2’3 


291 

5*9 

* 16 

86 

7*5 


228 

15-8 

17 

44 

167 


Tbe motion of this satellite is retrograde both with 
reference to the equator and to the ecliptic, and thus it 
presents the most decided case of retrograde motion in 
the planetary system ; the motion of the satellites of 
Uranus, though retrograde upon the ecliptic, is direct 
upon the equator. For 1877 we have for the satellite of 
Neptune, from Prof. Newcomb's investigation — 

For Equator. For Ecliptic. 

Nod® 1&3 3 ... 1&4 33 

Inclination 121 42 ... 145 13 

Adopting the mean of Mr. Lassell’s and Mr. Marth's 
measures of the diameter of Neptune, taken at Malta in 
1864-65, as the most reliable value hitherto published, we 
find that Prof. Newcomb's mean angular distance of tbe 
satellite from Neptune corresponds to a true distance of 
14*552 semi-diameters of the primary (or about 279,000 
miles), which will therefore present an angular diameter 
of rather less than 8° as viewed from the satellite. The 
period of revolution being 5*8769 days, the mean orbital 
velocity of the satellite is 162 miles per minute* 

The Binary 0 Centauri.— M r. Gill has found time to 
measure this fine star with Lord Lindsay’s heliometer at 
his present station, Mars Bay, Ascension, on four nights 
between July 22 and August 5. The distance of the 
components was then little over two seconds, the bright 
•tar preceding. The measures aye evidently difficult from 
the magnitude and closeness of the stars, the separate 
night's results differing by more than io° ; but Mr, GBl 
will doubtless establish an important epoch, and we may 
hope at the end of the year to have something like 
reliable elements of this the moat interesting of afi the 
revolving double stars. 

Meteoric Astronomy.— The second pant of the 
publications of the Royal Observatory at Miinster hat 
appeared, and is entitled, “ Resolute der in den 43 Jahren 
1033-1875 aagestdlten Sternschnuppen-Beobachtungen, 
von Dr* Eduard Heis," It was close upon completion at 
the time of Dr. Hcis's decease on June 30, the revision of 
the final sheets having been undertaken by end dt his 
pupils* The work contains the times of occurrence and 
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the points of first and lost appearance of some 13,000 
meteors observed b y Hds and toe various colleagues who 
assisted hioi from rime to rime, Mowed by partial di$* 
erosion of the remits and catalogues of radiant points. 
4 fuller account of this valuable publication must be 
reserved for a fat mm note. The first number of this 
series contains Heis’s tong-continued observations on the 
sodiacaifigbt. 

A New Comet.— M. Coggia, of the Observatory at 
Marseilles, discovered a faint comet on September 14. 
Its position at 14b. 38m. 8s. mean time at Marseilles, 
was in R.A. 8h. 32m. 3*1*.; N.P.D., 41 0 45' 59." Daily 
motion in R.A. - 45 seconds, in N.P.D. -f *8 minutes. 
The comet has a centra] condensation, with trace of a tail 


CHEMICAL NOTES 


firm water, and on introducing the salt it will give up 
water, and the volume of vapour wilt increase rill the 
dissociation-tension is reached. The sate used , was jpotas* 
*iam oxalate, containing one molecule of water. . froost 
has found that the volume increases on the addition of 
the oxalate, leading him therefore to the conclusion 
that chloral hydrate undergoes volatilisation without 
decomposition. 

Chemical Constitution of the Minerals 
Hatchetoutr and Samarskiy®, from North 
Carolina.— M r. O. D. Allen has lately had an oppor- 
tunity of making some further experiments on the above 
minerals lately described by Mr, J. L, Smith, and of which 
a short note was given some time ago in Nature. His 
analytical results confirm those of Mr. Smithy and from 
these he deduces a ratio among the elements closely 


Action of Organic Substances increasing the 
Sensitiveness or certain Silver Salts,— Mr. M. C 
Lea, of Philadelphia, has criticised, in a short paper, the 
theory brought forward by Poitevin and Vogel, that 
increased sensitiveness was imparted to the halogen com- 
pounds of silver by certain organic substances m virtue 
of their affinity for hydrogen. From experiments he has 
made he is lea to the conclusion that these organic sub- 
stances do not form substitution products as might be { 
expected if they possessed an affinity for hydrogen, but 
that they all act as reducing agents. The natural view, 
therefore, of their action which Lea deduces is that the 
affinity of the organic substance for oxygen assists that of 
halogen for hydrogen, and, under the influence of light, a 
molecule of water becomes decomposed. That, in the 
case of tannin and silver iodide for instance, the tannin is 
oxidised, the iodine converted intohydriodic acid, and the 
silver salt more or less reduced. According to this theory 
traces of free acid would be found instead of the iodine 
substitution product His experiments have confirmed 
this supposition, and he concludes, therefore, that the 
increase of sensitiveness produced by organic substances 
takes place in virtue of their affinity for oxygen promoting 
the decomposition of water by the halogen employed. 

Heat of Combustion of Oxygen and Hydrogen 
IN Closed Vessels. — In a recent number of the Journal 
of the German Chemical Society there are some experi- 
ments on the above subject communicated by Than. 
He has modified Bunsen’s ice calorimeter, so as to make it 
available for heat determinations in chemical action, and 
by this means he has obtained accurate results of the 
. heat of combustion of electrolytic gases in closed vessels. 
The terms “ heat of combustion,” or ** total difference of 
energy,” are used by Than to express the quantity of 
actual energy evolved when the combining gas, m the case ; 
of oxygen and hydrogen at o° and 760 mm., is completely 
converted in a closed vessel into water. Taking the 
atom of hydrogen as unity he finds that a gramme of 
hydrogen uniting with the requisite quantity of oxygen in 
m dosed vessel to form water, produces 33*982 units of 
heat, which number agrees closely with that found by 
Andrews, via, 33,97a 

On Vapour Volumes in Relation to Avogadro’s 
Law.— I n the same journal (Ben chem. Ges., x.) there is a 
paper by Troost, detailing experiments made to determine 
the accuracy of Avogadro’s theory that “ equal volumes 
of substances in the state of vapour contained the same 
number of molecules,” aa, that the volume of the mole- 
cule of hydrogen being c a l led 2, the volume of all other 
molecules must also be 2 : instead of as happens in cer- 
tain cases, apparently 4 , 4 or 8. The method of experi- 
ment adopted was to introduce into the vapour of chloral 
hydrate a salt containing water having a dissociation- 
tendon nearly equal to that of dhkwal hydrate j if the 
chloral hydrate vapour undergoes d issoc iatio n , and con- 
sists of equal volumes of chloral and aqueous vapoofa, j 
then the vapour volume will remain constant ; but if I 
chloral hydrate is volatile as sttdb, its vapour will be free 


corresponding to that of R,R a 2H t O, or 

R a RA + 2R R, 0 * + 4H f O, 

it 

when R represents one atom of a bivalent radical, or two 

V 

of sodium, and R, tantalum or columbium. The investi- 
gations of Rammelsberg point to the conclusion that 
three columbates (having columbium replaced by tantalum) 

II U II 

occur in minerals, viz., RCb t O e » H*Cb,0„ and R^OjA, 
which, singly or combined with each other, constitute 
mineral species. Mr. Allen regards hatchetolite as com- 
posed of the first two, with a small quantity of normal 
titasate. He also thinks that it may nave resulted from 
the alteration of a mineral possessing essentially the 
same composition as pyrodtlore,by hydration, and removal 
of alkaline fluorides. From his analysis of samarskite a 
ratio is obtained closely approximating to that required 

II V II 

by the formula R,R t O T +Ri^O r From this it would 
appear that samarskite closely resembles fergusonite in 
chemical constitution, the formula of that latter body, 
deduced by Rammelsberg, being R,(Cb, Ta)*O r 
On a New Class of Bodies termed Platoiod- 
NITRITES. — Niison has lately described in the Ben BerL 
chem , Ges \ x., a series of bodies to which he has assigned 
the above name, and which he prepares by acting on 
potassium or barium platinonitrite with an alcoholic solu- 
tion of iodine. Aldehyde is evolved on heating the 
mixture, which latter, originally brown, becomes of an 
amber colour. The pfototodnitrite is deposited in enrs- 
tais. He has prepared the potassium salt in four-sided 
amber prisms, and assigns to it the formula KjNjO^lgPt 
(H f QV He represents ^the reaction by the following 

^ N W‘ +, i5«^Sr +<iH ‘ 0+ 

He describes also a new acid obtained by decomposing 
barium platinonitrite with sulphuric acid and evaporating 
in vacuo. The first product consisted of an acia corre- 
sponding to the platotetranitrosylic acid of Lang, but on 
evaporating the solution to dryness, after removal of the 
first crystals, a permanent residue of a brownish-green 
colour remained, which, after drying over sulphuric add, 
gave on analysis the following composition: H 4 (NO a ) a 
t. 0 . 2(H,0). The author calls this iriplato-octinitrosyhc 
acid. 

A New Acid.— At the last meeting of the Nieder- 
rheinische Geselischaft fur Natur uhd Heilkuade of Bonn 
Prof. Mohr announced the discoveiy of a Mtw ™ 
phosphorus and oxygen, by Herr Th. Saber, hf Weems* 
The new acid stands between ptfospfawouS tmid ana 
phosphoric acid, and consists, according to old notation, 
of one atom of phosphorus and fonr atdns uf oxygen. It 
has been named hr Lophosphotic adit. It forms a rather 
insoluble soda salt. HerrSs&w found that the addo 
phosphatique * described by m^em§iMt$ofMmixtim 
of pfiosph^ems and hypopno^fcoric ados. 
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REMARKABLE PLANTS 

IV t — T he BtVX CVM TfcXfc {Eucalyptus globulus, 
Labil), 

S O much attention has been directed daring the hurt 
few y ears to the various remarkable virtues attributed 
to this tree, that an exaggerated idea of its value may 
grist la many minds. Sufficient has, however, been 
established on irrefragable authority to justify a brief 
account, in this series of papers, of the known proper- 
ties and qualities of the Eucalyptus* We rely for a con* 
sidorable proportion of our facts on a lecture delivered 
before the Royal Botanic Society of London in 1874, by 
Prof. Bentley, and on the account of the tree in Bentley 
and Trimen's “ Medicinal Plants,” part 15, our illus- 
tration being also, to a considerable extent, copied from 
that in the latter work. 

The genus Eucalyptus is a large one, numbering about 
i$o species, and belongs to the natural order Myrtaceae, 


distinguished by the number of trees and shrubs included 
in it which yield aromatic properties. The specks am 
all, with a few doubtfel exceptions, natives of Australia or 
Tasmania, and am known in the Colonies as “ gum-trees* 
and “striagy-bark tree i,” They are all e v ergr e en trees, 
several of them of enormous height The one we are 
describing, a native of Tasmania and temperate Australia, 
is perhaps the most gigantic of them att, riot unfrequently 
attaining a height of upwards of 300 feet 
The leaves vary remarkably according to the age of fee 
plant ; when it is young they are large, sessile, and oppo- 
site, Of a bluish glaucous- white colour, and placed at 
right-angles to fee branches on which they grow, while 
on older plants they are much narrower (as shown in the 
drawing), alternate, bluish green, and, by a twisting of the 
petiole, appear as if placed obliquely, or in the same 
plane as the branches, with their Hat surfaces lateral Th ; 
dowers are large and not very unlike those of the myrtle, 
with a very large number of stamens, but differing in the 



EmtU/Pha gbAutm (Blue Gam Tree). Branch with flowen and older leaves (reduced) ] 


absence of a corolla, the limb of the calyx becoming 
detached when the flower opens in the form of a lid or 
u operculum.” 

The rapidity of the growth of this tree is one of its 
most remarkable and valuable features. Although not 
introduced into this country till the year 1856, and not 
perfectly hardy here, except perhaps in the extreme 
south-west, trees of a considerable sire are not unfre- 
qtwmtly seen. A swximenonlytwo years old has flowered 
this year in the Economic House at the Regent's Park 
Botanic Gardens. In its native country it is stated that in a 
grove planted only sixteen years, the average height of 
the trees is seventy-two feet, and the girth of the stems 
six feet ; while a tree ten years old presents fee develop- 
ment of a well-grown oak of a century. In fifty years 
they are said to attain a height of from 160 to 300 feet, 
and fee trunk a circumference of from 50 to 60 feet 
At the base* Even where the Eucalyptus is not iodi- 
gfcftoaa* well-authenticated i nstan ce s of a rapidity of 
growth almost equalling this are on record in favourable 


climates. Mr. Thomas Hanbury states that near Mentone 
a seedling planted in March, 1869, was then three feet 
high ; in 1874 it had reached forty-eight feet, and the 
circumference of the trunk was three feet at three feet above 
the ground. In Algeria the growth is no less astonish- 
ingly rapid. The gigantic site of the trunk is combined 
with a peculiarity ot growth which greatly adds to the 
value of the timber. It rarely sends out a branch till the 
stem is 100 feet high, and Prof. Bentley states that 
planks have frequently been cut 160 feet long, twenty 
inches broad, and six inches thick. The timber is stated 
to be at the same time remarkable for its hardness and 
durability. 

This rapid growth renders the Eucalyptus an invalu- 
able tree for planting in countries where deforesting 1ms 
been carried to so great an extent as to prejudicially 
diminish the rainfall; and it has now been more or leas sue* 
* * 'ated fej this purpose in France, Spain, Por- 

the i 
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Sooth Africa, Cuba, and various parts of North and South 
America. It has already been stated that it is not hardy 
in % bi$ country, a temperature below the freezing point— 
nr even in some cases a little above it— appearing to kill 
it. Another useful quality of the tree is that, in conse- 
quence of its deciduous bark, it is not attacked by para- 
sites. Baron von Mueller, the director of the Botanic 
Gardens at Melbourne, states that the ashes of the wood 
of this and of other species of Eucalyptus contain a very 
large proportion of potash, in some cases as much as 
twenty-one per cent 

The medicinal properties of the Eucalyptus globulus 
are due to the presence, so common in trees ana shrubs 
belonging to the Myrtacese, of a volatile oil, in various 
parts of the plant, but especially in the mature leaves. 
This oil may readily be obtained by distillation with 
water, is of a yellow colour when freshly distilled, and 
resinifies by exposure to the air. Its principal constituent 
was found by Co §i to be a colourless liquid boiling at 
347 0 F., which he regarded as analogous to camphor, and 
to which he gave the name Eucalyptol ; more recent 
investigations have shown this to be a mixture of two 
substance*, a terpene and a cymol, the essential oil con- 
taining other substances in addition to these. Older 
statements that the leaves of Eucalyptus contain, besides 
this essential oil, qoinia or some other of the well-known 
cinchona alkaloids, have been shown, by the researches of 
Broughton, to be altogether without foundation. 

The value of the leaves as a febrifuge, especially in 
cases of intermittent fever, has been attested by many 
medical practitioners, English, Italian, and French ; and 
in Australia the leaves have long had a popular reputation 
in the treatment of fevers. They are best administered 
in the form of an alcoholic tincture, which is also useful 
as a stimulant and antispasmodic. As an external dressing 
for wounds it is stated by M. Gimbett that the balsamic 
nature of the leaves not only has a curative effect, but 
removes all the unpleasant odour. The oil is also used 
as a disinfectant and antiseptic. 

But the point to which the most interest attaches in 
connection with the Eucalyptus is its alleged anti-malarial 
properties, in consequence of which it has been called the 
“ fever- destroying tree,” On this subject Prof Bentley 
says that *the evidence that has been adduced from 
Australia, the native country of the tree, and from all 
parts of the world where it has been introduced, and 
which are favourable to its growth, in testimony of its 
anti-malarial properties, is so strong that, allowing for 
exaggeration m some cases, it can scarcely be doubted 
that this tree does produce a most beneficial effect by 
destroying the fever-producing miasm of marshy districts ; 
and that it should consequently be introduced into ail 
countries and districts where the climatic influences are 
favourable for its development, and where such miasmatic 
emanations are to be found.” Special interest attaches 
to the introduction of the blue gum tree into Italy for this 
purpose, and it is confidently hoped that by its means the 
problem may at length be solved of destroying the 
noxious malaria which has in recent times rendered the 
level country round Rome so unhealthy in the summer 
season. The chief difficulty is with the occasional frosts 
to which Northern Italy.is subject. Of a targe number of 
trees planted at one time by the Roman Railway 
Company along the line from Rome to Naples, only 
those in the neighbourhood of Naples survived the first 
winter* It is possible^ however, that if they became 
established through a succession of mild winters, and 
attained a good rise, they might then be able to resist 
Might frosts. 

The mode In which the trees thus act in influencing the 
climate is open to somewhat mote controversy. The 
pomdar idea is that the efficient cause fe the odorous and 
antiseptic emanations from the leaves, ft is quite likely 
that team influence is everted in this way, but It seems 


most probable that the chief effect produced Is by the 
action of the roots on the soil, This function of trees is 
often greatly overlooked. The effect of the planting of 
forests in decreasing the rainfall is frequently erroneously 
stated to be due to the attractive force of the trees on the 
moisture in the air, similar to that exerted by a range of 
mountains ; but it is difficult to conceive that the small 
mass of the entire foliage of a forest can exert any 
appreciable influence in this direction. The mode in 
which trees mainly act is by their roots arresting the 
rainfall, which would otherwise escape by the natural 
drainage of the country ; the combined forces of capil- 
larity, osmose, and transpiration then cause the ascent 
through the tissues of the tree of the water thus arrested, 
and the larger portion is eventually given off into the air 
through the stomata of the leaves. In this way a forest 
tree w U in a very short time give off into the air 
its own weight in water, which must eventually con- 
dense, and be again deposited as rain or dew. It 
is quite possible, however, that the effect of the planting 
of trees may be apparently the reverse of this in 
swampy countries where there is no natural drainage. 
The water then accumulates in the soil; and, if the 
country is bare of timber-trees and the sun powerful, a 
rapid decomposition takes place of the herbaceous vegeta- 
tion, with the consequent emanation of malarial vapours. 
The effect of the planting of trees under such conditions 
will be to supply artificial drainage ; the accumulation of 
water in the soil and the consequent noxious effluvia will 
be diminished and finally prevented, and the atmosphere 
will be rendered, if not drier, at all events more whole- 
some. This is the mode in which it is hoped that the 
malarial fevers of the Campagna may ultimately succumb 
to the influence of the Eucalyptus . In no quarter of the 
world have the beneficial effects of the planting of this 
tree been more distinctly seen than in Algeria, where it 
has been carried on to a considerable extent for some 
years, mainly through the exertions of private individuals, 
French and English, aided by the Government. All the 
good things that have been said about it are there found 
to have been realised. A. W. B. 


MANTEGAZZA ON THE RELATIVE LENGTHS 
OF THE INDEX AND “RING* FINGERS 

T HE curious and suggestive researches made about two 
years ago by Prof. Ecker, of Freiburg University, in 
the Breisgau, into the comparative lengths of the index 
and ring fingers, the results of which were embodied in 
an article contributed to this journal (vol xiii p. 8), 
entitled, 44 A new Palmistry,” have, in the meantime, 
been further followed out by Prof. Mantegazza, of 
Florence. 1 „ t w 

With the aid of another observer the Florentine pro- 
fessor has made several hundred observations, almost all 
upon Italians, the subjects being for the most part 
Romans, Tuscans, and natives of Lombardy. The results 
are classified in the following table : — ___ 
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In on* hand the index tonger. Ia l®dwofMmc length m “rfog* 
the other shortcr or « ‘nng *■ faxatt in both hands, 

finger. 


Men 


... 57 

Men 

10 

Women 

. ... 

.»■. 45 

Women 

6 

Total - 

. ... 

... 102 

Total ... 

16 

Men :: 

14*14 

US* 

: 100 

Men :: 248 

: 100 

Women 

: 100 

Women ;; 194 

: 100 

Total :: 

* 4*32 

: 100 

Total :: 2*25 

: 100 


The following instances of this " carattere oscillante " 

( sckwankenHer character , Ecker) of the human hand 
are taken from what the professor terms “ our feminine 
Olympus ” 

1. A pretty Piedmontese girl, with the most lovely 
hands. In both the index longest. 

2. A Jewess of Modena, very lovely, and with beautiful 
hands. Index much shorter than " ring ” finger on both 
sides. 

3. A handsome lady of Imola, with pretty hands. 
The index a little shorter than the “ nng ” finger. 

4. A Tuscan lady with a most lovely hand. Index the 

longest of the two digits in question. * 

5. A lady of Rimini, with a lovely and very small hand. 
Index longer on both right and left sides. 

6. A Neapolitan lady with a wonderful face and figure, 
and with handsome but large hands. Index shorter than 
the ring ” finger on both sides. 

7. A Ferrarese lady, pretty, and with a hand of rare 
beauty. Index the shortest in each hand. 

8. The prettiest lady in Meldola, with lovely hands. 
Index the longer on both sides. 

9. A lady with the most lovely face and figure and with 
beautiful hands. Index the shortest in both hands. 

10. A Jewess of Livorna, handsome, and with the most 
lovely hands. The right index the longer, the left the 
shorter. 

11. A lady of Cremona, with a wonderful face and 
figure, and with large but beautiful hands. Index longest 
on both sides. 

12. A Venetian lady, very beautiful, and with “ divine ” 
hands. Index slightly longer on both sides. 

Prof, Mantegazza considers that his observations 
partly confirm and in part check the conclusions of his 
German colleague. To the examples taken by Prof. 
Ecker from the domain of art, the former adds the follow- 
ing interesting passage from Prof. Casanova (“ Mdmoires 
de Casanova, 1 ’ tome vi*, p. 252 ; Bruxelles, 1871), relative 
to an argument between this author and the celebrated 
painter Rafaele Mengs, on the subject of the two digits in 
question 

u I remember that one day I took the liberty, in the 
course of viewing his pictures, of calling his attention to 
the fact that the hand of a certain figure seemed out of 
drawing. In fact the fourth finger was shorter than the 
second. 

‘. A observation,' he replied ; ‘look at my hand ' 
and he held it out. 

“ ‘ See mine,' I answered, ‘ I am convinced it does not 
differ from that of other sons of Adam, 

" ‘ From whom, then, would you have me descend ? ' he 
replied, 

Ma foi ! * I said, after examining his right hand, * 1 
do not know to what species to refer you, but you certainly 
don*t belong to mine.’ ■ 

Then your species is not a human one, for the form 
of the hand of man and woman is just like that 1 

*** you a hundred pistoles that you are mistaken,^ 

wio I# 

M Furious at my contradiction, he throws aside palette 


and brush, rings for his servants, and makes them all 
show their hands. His rage was great when he dis- 
covered that in all of them the ring finger was longer 
than the index. Feeling however, the absurdity of bis 
conduct, he ended the sbene by the following mot 

“ ‘ I am delighted, at any rate to be, to a certain point, 
unique of my kind.* ? 

Sig. Paolo Lioy — evidently a trustworthy observer — 
having been asked by Prof. Mantegazza to direct his 
attention to the subject in question, returned the following 
answer : — “ I have examined about two hundred indi- 
viduals but it is remarkable that only in one man and in 
the left hand have I seen the index longer than the 

rincr finer*** Tn nil th#» i*pcf nnc 1 in hnth this rincr 

finge r is always the longest, and, with the exception of 
nine persons, in whom it is but a little longer, it is gene- 
rally much so ; in this, too, in hands fairly beautiful — ‘in 
manine assai belle.’ It is, therefore, remarkable that, as 
far as I have been able to see, painters and sculptors giire 
the index the greater length. This I have noticed in aU 
the designs of Canova, the most painstaking and purest 
idealiser of beauty ; as 1 have been able to verify In cer- 
tain figures of Titian and Ary Scheffer.” Sig. Lioy, thus 
confirms, as Prof. Mantegazza remarks, the observations 
of Dr. Ecker. 

With regard to the transmission from parent to offspring 
of the peculiarity of the hand which forms the subject 
of this article, Prof. Mantegazza states that in many 
cases he has been enabled to verify the heredity of 
these characters in certain families in which the father 
and mother differed as to the relative lengths of the two 
fingers in question ; the children exhibiting the digital 
proportions of that parent to which they bore the greatest 
resemblance. 

This interesting paper concludes with the following 
remarks ‘ w If, however, I have been mistaken in the 
interpretation of the asthetic value of the Eckerian cha- 
racter del carattere eckeriano ’), it would be difficult 
to find a judge more impartial than myself, in that 
nature has given me a left hand with an index almost 
as long as the ring finger, and a right hand with the 
index shorter than the ring digit But if artists wish to 
deduce a practical lesson from this very brief dissertation, 
I would advise them to give to the more perfect creations 
of their tool or pencil an index somewhat longer than 
the ring finger, without, however, wishing to deny to 
human nature the liberty of making very beautiful hands 
with a * ring ’ finger longer than the index.” 

J. C. Galton 


NOTES 

Filippo Parlatorr, Director of the Museo di Fisica c 
Storia Natural!, at Florence, and of the Botanic Gardens, died 
suddenly, of a fit, on Sunday, September 9, He elaborated the 
Gnetacese and Coniferse, for the sixteenth volume of De Can- 
dolle’s “ Prodromus,” and was author of a partly completed work 
on the Italian flora. 

We regret to announce the death of Prof. Jacob Noggerath, 
lecturer on Mineralogy at Bonn University, who died at the 
advanced age of 90 years, on Thursday last the 13th instant 

Sir Joseph Hooker and Prof. Asa Gray, who, as our 
readers know, are accompanying Dr. Hayden on a scientific tour 
in Western America, had, the American Naturalist states, col- 
lected, previous to August 1, nearly 400 species of rare plants, 
bring thus enabled to study critically in their native habitats the 
species they had during past years described from dried speci- 
mens brought in by expeditions. Both Sir J. Hooker and Prof. 
Gray will prepare reports on the botany of the West for the 
Eleventh Report of Hayden's Survey. 
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M*. R. S. Nrwau, F.R.S., triumphing to the Times, from 
the Observatory, Gateshead, last Thursday night, state# that on 
August 23, during the total eclipse of the moon, he observed 
that Mam is surrounded by a whitish envelope, the diameter 
being about twenty times that of the planet. He saw it again 
on September 7, and again jlast night distinctly. It has a well* 
defined edge, and is densest nearest to Mara Small stairs were 
seen though it It is easily visible, Mr. Newall states, in the 
61 $-hsch finder. 

The regular proceedings of the Iron and Steel Institute com- 
menced at Newcastle on Tuesday. According to the Report of 
the secretary the effective strength of the Institute is now close 
on 1,000 members. After a discussion on two papers read at 
the last London meeting Mr. Lowtbian Bell, M.P., read a paper 
on the separation of carbon, silicon, sulphur, or phosphorus in 
the refining and puddling furnace and in the Bessemer con- 
version. The afternoon was devoted to' visits and excursions, as 
we announced last week. 

IIerr Bruijn’s last expedition to New Guinea, which started 
fromTernate in January last, returned to that island on June 
15, having accomplished good results. Examples of both sexes 
of the wonderful new monotreme, Tackyqtossus bruijnii, were 
obtained in the mountains on the north coast of New Guinea at an 
elevation of about 3,500 feet The expedition was commanded 
by M. Leon Laglaize, a young French naturalist, who, with the 
rich collections he has made, is expected to return to Paris by 
the next French mail 

Mr. A. Boucard, the well-known naturalist and collector, 
has just returned from a successful expedition to Costa Rica, . 
where he passed some four months at the commencement of the j 
year. Mr. Boucard has formed a good series of Costa Rican 
birds, comprising examples of about 200 species. Amongst 
these are several new to science. Mr. Boucard has also 
obtained the female of the rare and little known Cotingine bird 
described a short time ago by Mr. Salvin as Carpodectct nitidus . 

Letters have been received from Mr. Everard F. im Thurm, 
announcing his safe arrival at Georgetown, British Guiana, where 
he has accepted an appointment as Curator of the British 
Guiana Museum. Mr. im Thurm will shortly proceed upon an 
expedition into the interior of the Colony to obtain specimens 
for the collection under his charge. 

Wit have received the Daily Programme of the meet- 
ing of the American Association at Nashville. Judging 
from the number of members registered and elected the 
attendance must have been large, considering the almost 
tropical heat that prevailed. Eighty-seven papers were entered 
for reading, all of them on points of scientific importance 
Prof. Newcomb gave an evening lecture on the two im. 
poriant astronomical discoveries recently made in America, 
via., that of oxygen in the sun by Prof. Draper, and that 
of the satellites of Mars by Prof. Hall. Prof. Pickering, 
vice-president and president of Section A, was unable to be 
present, but an address by him was read, in favour of the endow- 
ment of research. He described what he thought would be a 
suitable building and arrangements for a physical laboratory. 
Prof. Pickering gave elaborate details of his project, and pointed 
out the numerous advantages that might be expected to result 
when those facilities were afforded to investigators. The plan 
includes the appointment of a presiding officer and a staff of 
assistants. From the reports in the local paper, the Daily 
American, the meeting as a whole seems to have been well 
managed and successful. Without doubt the prominent feature 
of the meeting was Prof. Marsh’s address on the Succession of 
Vertebrate Life in America, which we arc happy to be able to 
print elsewhere, 


The days of meeting of the third annual conference of the 
Cryptogamic Society of Scotland, at Dunkrid, have been 
changed to October 17, 18, and 19. 

In the Scientific and Literary Review for September, 1877, 
there is a notice of the Spined Soldier-bug as a newly-discovered 
enemy to the Colorado beetle. In the 41 Fourth Annual Report 
of the Noxious, Beneficial, and other Insects of the State of 
Missouri (1872),” Mr. Riley Speaks of this insect as 14 now so 
well known for its efficiency in thinning out the ranks of our 
potato pest” Mr. Riley also figures two other Ilemiptera of 
the family Scutetieridee as enemies to this beetle— the Ring-banded 
Soldier-bug and the Dotted-legged Plant-bug (Emchistus pane* 
tipes ). 

News from Naples has been received announcing an increased 
activity of Mount Vesuvius, The glow of fire in the crater is 
so intense that it can be distinctly seen from Naples at night. 

In our number for August 9 we briefly noticed the ascent 
made by Mona, Wiener of the mountain Illimani, one of the 
highest — if not the highest — of the Bolivian Andes, which forms 
a noble object from the city of La Paz, and was formerly 
reputed (on the authority of Mr. Pentland) to have an altitude 
of no lesss than 24,200 feet. M. Wiener, however, makes its 
height only 20,112 feet, while Mr. Mtncbin, as we have already 
observed, places its altitude at 21,224 feet. If the latter esti- 
mate be correct, Mons. Wiener has, we believe^ not only made 
the highest ascent which has been made in the Andes, but has 
attained a greater altitude than has hitheito been reached on the 
earth out of Asia, and in Asia has only been beaten by Mr. 
Johnson, who some years ago got to a height of 22,300 feet in 
Cashmere, As' the recorded ascents to the height of 21,000 
feet are extremely few, wc shall be glad to hear further par- 
ticulars respecting Mons. Wiener’s exploit, and more especially 
whether he experienced much exhaustion through the rarefaction 
! of the air. Practised mountaineers who have climbed to a 
; height of 17,000 to 18,000 feet have been of opinion that even 
at such altitudes there is a very important and perceptible dimi- 
nution of the bodily powers, and think it probable that the 
height of 25,000 or 26,000 feet will be found to be about the 
limit which will ever be reached on foot. Aa a set-off to this 
opinion we may mention the facts that hunters in the Himalayas 
frequently pursue their game at heights exceeding 20,000 feet 
without experiencing any notable inconvenience ftora the low 
barometric pressure, and that natives living on the base of 
Demavend, near Teheran, often ascend to its summit to gather 
sulphur from its crater without any great difficulty. The height 
of this mountain, there is reason to believe, also exceeds 20,000 
feet, although it has never been accurately determined. If, 
therefore, severe work can be done with impunity at such ele- 
| rations, it seems not unreasonable to suppose that much greater 
heights might be attained by men who had previously accus 
tomed themselves to life at high altitudes. Aeronauts, anyhow* 
have proved that life can exist at 30,000 feet above the level of 
the sea, and that at 25,000 feet, and upwards, one may positively 
be comfortable if sufficiently warmly clad. That such is the case 
is sufficiently remarkable, for ** travellers in the air” have to 
sustain incomparably more rapid variations of pressure and tem- 
perature than mountain-climbers. Mr. Glaisbcr, on his memo- 
rable ascent on September 5, 1862, left the earth at I e.m., and 
in lets than an hour shot up to a height of 30,000 feet. At 
starting the temperature of the air was 59 0 , and at its greatest 
altitude it was sixty-one degrees lower 1 Mountaineers expe- 
rience no such extreme variations as these. They rarely ascend 
more rapidly than 1,000 feet per hour* never so much as 15,000 
feet in a day , and become to some , extent acclimatised as they 
progress upwards. On the whole we ate inclined to think that 
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nian will not rest until he tuts at least attempted to reach the 
loftiest summits on the earth, though we will venture to assert 
* that it will be long before anyone crushes down the snow on the 
summit of Mount Everest. 

■ Since we last noticed the progress of the great Government 
Map of Switzerland several further instalments of it have been 
issued. In all to8 sheet* have been published out of the 540 
which will compose the map. Amongst the more recently- 
published sheets the following will especially be found useful by 
English travellers in Switzerland La Chaux de Fonds, Thun, 
Engel berg, Wassen (embracing the Titlis district), Guttanen 
(with the bdsiii Of the Gauli glacier), and St. Mauri tz (giving 
the country round Pontresina) . The whole of the sheets as yet 
published are most admirably drawn, and reflect the highest 
credit on those who have been concerned in their production ; 
and the celerity with which they are issued makes Us desire that 
a little mote life cotdd be infused into our own topographical 
departments. 

PktrkM Ann’s MUtheilurigtn for October will contain a long 
paper, embodying the results of considerable research, on the 
German and Latin Elements among the Population of the South 
Tyrol and Venetia. A new map of a large portion of Costa 
Rica will show the results of the surveys of Gabh, Collins* and 
Martinez. A letter from Dr. Scbweinfurth describes his journey 
through the Arabian Desert of Egypt, from Iteluan to Keneh, 
between March 28 and May 18 of this year. He has obtained, 
besides important topographical data, much valuable information 
as to the geological and botanical conditions of the region. 

There is on view at present at the Alexandra Palace an 
interesting collection of fourteen Nubians with a number of 
animats, comprising six ostriches, six giraffes, five elephants, 
twenty-one racing dromedaries, Once rhinoceroses, two hunting 
dbgs, two Abyssinian spotted donkeys, four buffaloes, two zebus, 
monkeys, See. Some specimens of Cytoorephitlns geladn % which 
are said to live from 7,000 feet to 11,000 feet high lit the 
Abyssinian hills are expected to follow. The European who 
organised and accompanied the caravan for Messrs. Rice and 
Ilagenbeck, says that the men from the different tribes speak 
different patois, so that he very often cannot understand them, 
ahd they cannot understand one another. The different districts 
in which the various animals were captured does not, therefore, 
seem to be known to the present owners. As to the men, they 
have been interrogated as to their ages and the tribes to which 
" they belong. There are four Hadendoes aged fifteen, twenty- 
three, twenty-three, and twenty-five. The characteristic manne r 
of dressing the hair is well seen in the three men, but the lad 
does not seem to have adopted yet the artificial arrange* 

. They Ere all tall, fine men. There are two Hallengas 

from Cassatt, aged twenijr-two and twenty-four* The general 
style of trimming the hair is much the same^s of the Hadendoes, 
but the “fringe ” is much longer and stands away from the 
head more. There are three of the Beni-Amer tribe, one of 
whono > twenty-four, having fallen ill in Paris, had his hair 
cut Off? the “bid man,” aged thirty-two, Wears a close white 
cap, and he alone of the *> arty can read and Write ; while the 
third retains his hair in its original state. Of the remaining six 
men of the fourteen each represents a different tribe, and they 
( in appearance and style or hair arrangement frbm those 

i tribes already mentioned. Thete is a Bjaaieto, aged twenty- 
> six ; a Homraft, aged nineteen, who has the three rhinoceroses 
funder his special care, and which follow him and lick his 
i "and like pet lambs j a man, aged twenty-seven* from Amara, 
§*** i and a Takrouri, twenty* five* who has twice bm 

\ to Mecca* the only one bf the fifty whb hit * abd the Mm 
{ * tiafihs to be twerity«6fce. Me has the negro Wr 
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and sing, laugh, smoke, and go through the mimic war, dromedary 
racing, and their representation of crossing the desert with great 
delight 

In a letter to yesterday’s Times Mr. Henry Jeula, of Lloyd’s, 
gives some interesting data to show that there is probably some 
connection between sunspots and the number of wrecks posted 
each year on Lloyd’s Loss Book. His data are for two complete 
cycles of eleven years, 1855-1876, and the results Mr. Jeula has 
worked out along with Dr. Hunter. Dividing the eleven years 
as nearly as the number will allow, into three parts, and taking 
the percentages of losses posted, Mr. Jeula finds a coincident 
minimum period of four years at the extremities of the cycle, a 
maximum period of three years in the centre of the cycle, and 
an intermediate period of the four years lying between the maxi- 
mum and minimum periods. Mr. Jeuia expresses the hope that 
the great practical importance of the theory of the connection 
between sunspots and weather will lead to a full and exhaustive 
examination of all the evidence bearing upon it. 

The exhibition of the Photographic Society of Great Britain 
will be opened by a conversazione on Tuesday evening, October 
9, at 5, Pall Mall, East 

In a paper presented recently to the philosophical faculty at 
Heidelberg University, Herr Richard Boernstein has published 
his investigations on the influence of light upon the electric resist- 
ance of metals. Mr. Willoughby Smith had found that the 
electric resistance of selenium, and in a much smaller degree that 
of tellurium also, decreases under the influence of light. Herr 
Boernstein has now made the interesting discovery that this pro- 
perty also belongs to platinum, gold, and silver, most probably 
to all metals, in fact The electric current, according to Herr 
Boernstein, diminishes the electric conducting power, as well 
as the sensitiveness towards light, of its conductor, but after 
cessation of the current, both gradually return to their former 
Values. 

Rock crystal seems to be growing more and more in favour 
amongst technical men on account of the stability of its physical 
properties. At the August meeting of the Bonn Society of 
Naturalists it was reported that the directors of the Imperial 
Mint of Germany have recently ordered of Herr Stern, at 
Oberstein, several absolutely correct normal weights made of rock 
crystal, which are to be used for the control of gold coins. These 
weights have the great advantage that it is unnecessary to 
determine the specific gravity of every weight, and in the case of 
measures to find the thermal co-eflicient of expansion of every 
measure, as both are as near constant as possible. They have 
been found the same in all the specimens of rock crystal yet 
examined, yiz., specific gravity at 0° C. *» 2,6506 (reduced to 
water at 4°C.); coefficient of expansion for i° C., parallel to 
tlie axis, 0 00000750 inch, seventy-five ten-millionths of 
an inch. 

At the same meeting Prof. vora Rath read a report from Dr. 
Th. Wolf, the state geologist to the South American republic 
of Ecuador, on the province of Esmeraldas (the northernmost 
province of the republic), and on the rain of ashes which, 
coming from the north-east, i. e., from the volcanic interior, 
fell along the whole /Morale of Guayaquil between June 26 
and June 30. Dr. Wol£ after giving a general geological 
description of Esmeraldas (in the aunferous sands of which 
he discovered platinum), adds the following general remarks • 
Of all provinces of Ecuador Esmeraldas is the most uniform in 
its relief and geological structure. It reaches from the coa^t of 
the Pacific to the foot of the Andes. A great part of the pro- 
vince is quite flat, particularly in the north? another part & 
traversed by low mountains, the highest points of which scarcely 
reach too or 600 meters ; the average height of the hills* how- 
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country, and especially rich in the finest timber and many other 
vegetable products — none utilised. The only article which 
finds its way abroad is caoutchouc, and enormous quantities of 
this hate been exported during the last ten years, but the export 
begins gradually to decrease, since the workmen, instead of only 
tapping the trees, destroy them completely. The province is 
inhabited by a population of only 10,000 natives, who live along 
the coast The whole of the interior is covered by one gigantic 
virgin forest, and accessible only in canoes upon the rivers. Of 
the three months of my journey I spent more than two in caiaoes, 
which are rather small and hardly comfortable, or adapted for a 
travelling naturalist ; the last twenty-three days I spent unin- 
terruptedly in a canoe on the Esmeraldas River and its tribu- 
taries. The rivers are very rapid and not without dangers ; 
but then my journey was made during the middle of the 
rainy season, when the rivers are very much swollen. On the 
Cayapas River I made the acquaintance of the wild Cayapas 
Indians, a very interesting tribe with a language and customs of 
their own. They keep in perfect isolation from other tribes, 
living in forests, hunting and fishing, going almost naked, and 
painting their bodies ; on the whole they are very harmless, and 
may be some 2,000 in number.” 

In the Nachrichtm von der Geseilscha/t der Wissenschaften zu 
Gottingen , Herr Edmund Hoppe gives an account of some 
experiments he made with a view to determine the resistance 
offered by flames to the galvanic currem. He arrived at the 
following results: (i) In each flame the greater galvanic con- 
ducting power depends on the greater heat and the greater 
quantity of burning gas, (2) With different „ fiames the con- 
ducting power depends on the burning substances ; the salts o r 
potasrium, sodium, barium, strontium, lithium, thallium, and 
copper in particular increase greatly th? conducting power oi 
the hydrogen flame. (3) Ohm’s law applies perfectly to flames. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr. A. S. Per rival ; an Osprey ( Pan dim 
haliaitus ) from Yorkshire, presented by Mr. W. H. S. Quintin ; a 
Common Hangnest [Icterus vulgaris) from South America, pre- 
sented by Mr. Hamilton Dunlop; a West African Python 
(Python stbi£ ) from West Africa, presented by Mr. Francis 
Lovell ; two Guild ing’s Amazons ( Chrysotis guildingi) from St. 
Vincent, a Violet Tanager (Euphonia violacea), a Yellow-winged 
Blue Creeper { Cocreba cyanca), a Common Boa (Boa constrictor ) 
from South America, deposited ; three Capy barns [I/ydrocharus 
capykara) from South America, purchased. 


INTRODUCTION AND SUCCESSION OF 
VERTEBRATE LIFE IN AMERICA 1 

* 1 PHE origin of life, and the order of iuccession in which its 
various forms have appeared upon the earth, offer to science 
its most inviting and most difficult field of research. Although 
the primal origin of life is unknown,' and may perhaps never be 
known, yet no one has a right to say how much of the mystery 
now surrounding it science cannot remove. It is certainly within 
the domain of science to determine when the earth was first fitted 
to receive life, and in what form the earliest life began. To trace 
that life in its manifold changes through past ages to the present 
is a more difficult task, but one from which modem science does 
not shrink. In this wide field every earnest effort will meet 


we see it around us to-day. That such a development has taken 
place no one will doubt who has carefully traced any single group 
of animals through its past history, as recorded in the crust of 
the earth. The evidence wilt be especially conclusive if rite 
group selected belongs to the higher forms of life, which are 

Dsctwe deUvcrtd at the Nashville meeting of the American Association, 


sensitive to every change in their surrounding*. But I am sure 
I need offer here no argument for evolution; since to doubt 
evolution to-day is to doubt science, and science is only another 
name for truth. 

Taking, then, evolution as a key to the mysteries of post life 
on the earth, l invite your attention to the subject I have 
chosen : The Introduction and Succession of Vertebrate Life 
in America. 

In the brief hour allotted to me I could hardly hope to give 
more than a very incomplete sketch of what is now known on 
this subject, I shall therefore pass rapidly over the lower 
groups, and speak more particularly of the higher vertebrates, 
which have an especial interest to us all, in so far as they ap- 
proach man in structure, and thus indicate his probable origin. 
These higher vertebrates, moreover, are most important witnesses 
of the past, since their superior organisation made them ready 
victims to slight climatic changes, which would otherwise have 
remained unrecorded. 

In considering the ancient life of America it is important to 
bear in mind that I can only offer you a brief record of a few 
of the countless forms that once occupied this continent The 
review I can bring before you will not be like that of a great 
army, when regiment after regiment with full ranks moves by 
in orderly succession, until the entire host has passed. My 
review must be more like the roll-call after a battle, when only 
a few scarred and crippled veterans remain to answer to their 
names. Or rath«r, it must resemble an array of relics, (lug 
from the field of some old Trojan combat, long after the contest, 
when no survivor remains to tell the tale of the strife. From 
such an ancient Imttle-fieid a Schliemann might unearth together 
the bronze shield, lance-head, and gilded helmet of a prehistoric 
leader, and learn from them with certainty his race and rank. 
Perhaps the skull might still retain the barbaric stone weapon 
by which his northern foe had slain him. Near by the explorer 
might bring to light the commingled coat of mail and trappings 
of a horse and rider, so strangely different from the equipment 
j of the chief, as to suggest a foreign ally. From these, and 
I from the more common implements of war that fill the soil, the 
antiquary could determine, by patient study, what nations 
fought, and perhaps when and why. 

By this same method of research the more ancient strata of 
the earth have been explored, and in our western wilds, veritable 
battle-fields, strewn with the fossil skeletons of the slain, and 
guarded faithfully by savage superstition, have been despoiled, 
yielding to science treasures more rare than bronze or gold, 
without such spoils, from many fields, I could not have chosen 
the present theme for my address to-night. 

According to present knowledge, no vertebrate life is known 
to have existed on this continent in the Archaean, Cambrian, or 
Silurian periods • yet during this time more than half of the 
thickness of American stratified rocks was deposited. It by no 
means follows that vertebrate animals of some kind did not exist 
here in those remote age*. Fishes are known from the upper 
Silurian of Europe, and there is every probability that they will 
yet be discovered in our strata of the same age, if not at a still 
lower horizon, 

In the shore deposits of the early Devonian sea, known as the 
Schoharie grit, characteristic remains of fishes were preserved, 
and in the deeper sea that followed, in which the corniferous 
limestone was laid down, this class was well represented. 
During the remainder of the Devonian fishes continue abundant 
in the shallower seas, and, so far as now known, were the only 
type of vertebrate life. These fishes were mainly ganoids, a 
group represented in our present waters by the gar-pike (Lep'u 
dostcus) and sturgeon ( Acipmser ), but, in the Devonian sea, 
chiefly by the pUcoderms, the exact affinities of which are some- 
what in doubt. With these were elasmobranchs, or the shark 
tribe, and among them a few chinneroids, a peculiar type, of 
which one or two members still survive- The placodenn* were 
the monarch* of the ocean. All were well protected by a 
massive coat of armour, and some of them attained huge dimen* 
s ions. The American Devonian fishes now known are not as 
numerous os those of Europe, but they were huger in size, and 
mostly inhabitants of the open sea. Some twenty genera and 
forty secies have been described. 

The more important genera of placoderma are Dinichthys, 
Aspidkhthys, ana DiplogneUhus, onr largest palaeozoic fishes. 
Others arc, Acanthaspu, Acanthotepis , Coccostcus, Macr<peta~ 
lichthys, and Onychodus , Among the elasmobranchs were, 
Ciadodus, CtenacarUhus , Machcmtccmthus^ Rhynchodus, ana 
PtyctoduS) the last two being regarded as chimeroids* In the 
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Chemung epoch the great dipterian bm%y was introduced with 
LHpterm, ffeliodus, and possibly Ceratodus. Species of the 
European genera, Bthriofepis and Holoptyckms % have likewise 
been found in cur Devonian deposits. 

With the close of the Devonian came the almost total extinction 
of the great group of placoderms, while the elasmobranchs, 
which had hitherto occupied a subordinate position, increase in 
numbers and size, and appear to be represented by sharks, rays, 
and chimeras. Among the members of this group from the 
carboniferous were numerous cestracionts, species of Cochtiodus 
of large nice, with others of the genera Ddtodus , Helodus , 
Psammadus, and Sandalodus. Of the Petalodonts there were 
Anlhodus, Chomatodus, Ctenoptychius , Petalodus , and Peialo- 
rhynchus ; and of the hyhodonts, the genera Cladodus , Carcha- 
ropsit, and Dipiodus . These elasmobranchs were the rulers of 
the carboniferous open sea, and more than one hundred species 
have been found in the lower part of this formation alone. The 
ganoids, although still abundant, were of smaller size, and 
denizens of the more shallow and confined waters. The latter 


Other genera are, Ktnzoaus, Megancnmys % ^icnoaus, xsaesms, 
Orodus, Ctmacanthus, Gy r acanthus, and Cte/acanthus . Most of 
these genera occur also in Europe. 

From the permian rocks of America no vertebrate remains are 
known, although in the same formation of Europe ganoids are 
abundant, and with them are remains of sharks, and some other 
fishes, the affinities of which are doubtful. The palaeozoic fishes 
at present known from this country are quite as numerous as 
those found in Europe. 

In the mesozoic age the fishes of America begin to show a 
decided approach to those of our present waters. From the 
triassic rocks ganoids only are known, and they are all more or 
less closely related to the modem gar-pike, or Lepidostcus. They 
are of small size, and the number of individuals preserved is very 
large. The characteristic genera are Catopterus , Ischypterus, Ply- 
cholepis , Bhabdolcpis , and Turseodus. From the Jurasaic deposits 
no remains of fishes are known, but in the cretaceous ichthyic life 
assumed many and various forms ; and the first representatives of 
the teleosts, or bony fishes, the characteristic fishes of to-day, 
make their appearance. In the deep open sea of this age elas- 
mobranchs were the prevailing forms, sharks, and chimaeroids 
being most numerous. In the great inland cretaceous sea of 
Norm America true osseous fishes were most abundant, and 
among them were some of carnivorous habits and immense 
size. The more sheltered bays and rivers were shared by the 
ganoids and teleosts, as their remains testify. The more com- 
mon geneia of cretaceous elasmobranchs were Otodus, Oxyrhina , 
Galeocerdo , Lamna, and Piychodus. Among the osseous fishes, 
Beryx ?, Enchodm , Portheus and Saurocephalns were especially 
common, while the most important genus of ganoids was 
Lcpidotus. 

The tertiary fishes are nearly all of modem types, and from the 
beginning of this period there was comparatively little change. 
In the marine beds sharks, rays, and chimaeroids maintained 
their supremacy, although teleosts were abundant, and many of 
them of large size. The ganoids were comparatively few in 
number. In the earliest eocene fresh-water deposits it is inter- 
esting to find that the modem gar-pike, and Arnia, the dog-fish 
of our western lakes, which by their structure are seen to be 
remnants of a very early type, are well represented by species so 
closely allied to them that only an anatoxnjpt could separate the 
ancient from the modem. In the succeeding beds these fishes are 
still abundant, and with them are siluroids nearly related to the 
modem cat-fish {Pimeiodus). Many small fishes allied apparently 
to the modem herring {C/upm), left their remains in great 
numbers in the same deposits, and with them has been recently 
found a land-locked ray {Htliobatis), 

The almost total absence of remains of fishes from the miocene 
lake-basins of the west is a remarkable fact, and perhaps may 
best be explained by the theory that these inland wateis, like 
many of the smaller lakes in the same region to-day, were so 
impregnated with mineral matters as to render the existence of 
vertebrate life in them impossible. No one who has tasted such 
waters or has attempted to ford one of the modem alkaline lakes 
which are often met with cm the present surface of the same 
deposits, will doubt the efficiency of this cause, or the easy 
entombment of the higher vertebrates that ventured within 
their borders. In the pliocene lake-basins of the same region 
remains of fishes were not uncommon, and in some of the m are 
very numerous. These ore all of modem types and most of 


are cyprinoids related to the modem carp. The post-pliocene 
fishes are essentially those of to-day. 

In this brief synopsis of the past ichthyic life of to continent 
I have mentioned only a few of the more important facts, but suffi- 
cient, I trust, to give an outline ot its history. Of this history 
it is evident that we have as yet only a very imperfect record. We 
have seen that the earliest remains of fishes known in this country 
are from the lower Devonian ; but these old fishes show so great a 
diversity of form and structure as to dearly indicate for the class 
a much earlier origin. In this r nnection we must bear in mind 
thdkthe two lowest groups of existing fishes are entirely without 
osseous skeletons, and hence, however abundant, would leave 
no permanent record in the deposits in which remains of fishes 
are usually preserved. It is safe to infer from the know- 
ledge which we now possess of the simpler forms of life, 
that even more of the early fishes were cartilaginous, or so 
destitute of hard parts as to leave no enduring traces ot 
their existence. Without positive knowledge of such forms, 
and considering the great diversity of those we have, it 
would seem a hopeless task at present to attempt to trace 
successfully the genealogy of this class. One line, however, 
appears to be direct, from our modern gar-pike, through the 
lower eocene Lepidostcus to the Lepidotus of the cretaceous, and 
perhaps on through the triassic Jschypterus and carboniferous 
PaJaontscus ; but beyond this, in onr rocks, it is lost. The 
living chimaera of our Pacific coast has nearly allied forms in the 
tertiary and cretaceous, more distant relatives in the carboniferous, 
and a possible ancestor in the Devonian Phynchodus . Our 

sharks likewise can be traced with some certainty back to the 
palaeozoic ; and even the Lepido siren, of South America, although 
its immediate predecessors are unknown, has some peculiar cha- 
racters which strongly point to a Devonian ancestry. These 
suggestive lines indicate a rich field for investigation in the ancient 
life-history of American fishes. 

The amphibians, the next higher class of vertebrates, are so 
closely related to the fishes in structure, that some peculiar forms 
of the latter have been considered by anatomists as belonging to 
this group. The earliest evidence of amphibian existence, on 
this continent, is in the sub -carboniferous, where foot-prints have 
been found which were probably made by labyrinthodonts, the 
most ancient representatives of the class. Well preserved remains 
are abundant in the coal-measures, and show that the labyrintho- 
donts differed in important particulars from all modern amphi- 
bians, the group which includes our frogs and salamanders. 
Some of these ancient animals resembled a salamander in shape, 
while others were serpent -like in form. None of those yet dis- 
covered were frog-like, or without a tail, although the restored 
labyrinthodonfc of the text-books is thus represented. AH were 
protected by large pectoral bony plates, and an armour of small 
scutes on the ventral surface of the body. The walls of their 
teeth were more or less folded, whence the name labyrinthodont. 
The American amphibians known from osseous remains are all 
of moderate size, but the foot-prints attributed to this group 
indicate animals larger than any of the class yet found in the Old 
World. The carboniferous amphibians were abundant in the 
swampy tropical forests of that period, and their remains have 
been found imbedded in the coal then deposited, as well as in 
hollow stumps of the trees left standing. 

The principal genera of this group from American carboniferous 
rocks, are, Sauropus, known only from foot-prints, Baphetes , 
Dendrerpdon, Hyknomus , ifyhrpeton, Rankeps, Pdiott , Jxpio- 
p hr act us, Motgophis, Ptyonius , Amphibamus , Cocytinus , and 
Ceratcrpetotu The last genus occurs also in Europe. Certain 
of these genera have been considered by some writers to t>e more 
neatly related to the lizards {JMcertilia) among true reptiles. 
Some other genera known from fragmentary remains or foot- 
prints in this formation have likewise been referred to the true 
reptiles, but this question can perhaps be settled only by future 
discoveries. 

No amphibia are known from American permian strata, but 
in * the triassic, a few characteristic remains have been found. 
The three genera, Dictyocephalus, Disfdor, and Parmtegus, have 
been described, knit, although apparently aH labyrinthodonts, the 
remains preserved are not sufficient to atld much to our know- 
ledge of the group. The triassic foot-prints which have been 
attributed to amphibians are still more unsatisfactory, and at 

S resent no important conclusions in regard to this class can be 
ated upon them. From the Jurassic and cretaceous beds of 
this continent, no remains of amphibians are known. A few 
only have been found in the tertiary, and these are all of modem 
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The amphibia are so nearly allied to the ganoid fishes, that we 
can hardly doubt their descent from some member of that group. 
With our present limited knowledge of the extinct forms, how- 
ever, It would be unprofitable to attempt to trace in detail their 

^*The autLonTtc^W>m especial credit is due for our knowledge 
of American fossil fishes and amphibians, are Newberry, Leidy, 
Cope, Dawson, Agassiz, St. John, Gibbes, Wyman, Kedfiela, 
and Emmont, and me principal literature of the subject will be 
found in their publications. M* 

Reptiles and birds form the next great division of vertebrates, 
the sauropsida, and of these die reptiles are the older type, and 
may be first considered. While it may be stated with certainty 
that there is at present no evidence of the existence of this group 
in American rocks older than the carboniferous, there is some 
doubt in regard to their appearance even in this period. Various 
footprints which strongly resemble those made by lizards, a few 
well preserved remains similar to the corresponding bones in that 
group, and a few characteristic specimens, nearly identical with 
those from another order of this class, are known from American 
coal measures. These facts, and some others which point in the 
same direction, render it probable that we may soon have 
conclusive evidence of the presence of true reptiles in this for- 
mation, and in our overlying permian, which is essentially a part 
of the same series. In the permian rocks of Europe, true reptiles 
have been found. 

The mesozoic period has been called the age of reptiles, and 
during its continuance some of the strangest forms of reptilian 
life made their appearance, and became extinct. Near its com- 
mencement, while the triassic shales and sandstones were being 
deposited, true reptiles were abundant Among the most 
characteristic remains discovered are those of the genus Bdodon, 
which is well known also in the trias of Europe. It belongs to 
the thecodont division of reptiles, which have teeth in distinct 
sockets, and its nearest affinities are with the crocodilia, of which 
order it may be considered the oldest known representative. In 
the same strata in which the beiodonts occur, remains of dinosaurs 
are found, and it is a most interesting fact that these highest of 
reptiles should make their appearance, even in a generalised 
form, at this stage of the earth’s history. The dinosaurs, although 
true reptiles in all their more important characters, show certain 
well marked points of resemblance to existing birds of the order 
JRatita, a group which includes the ostriches ; and it is not im- 
probable that they were the parent stock from which birds 
originated. 

During triassic time, the dinosaurs attained in America an 
enormous development both in variety of forms and in size. 
Although comparatively few of their bones have as yet been 
discovered in the rocks of this country, they have left unmistak- 
able evidence of their presence in the foot-prints and other 
impressions upon the shores of the waters which they frequented. 
The triassic sandstone of the Connecticut Valley has long been 
famous for its fossil foot-prints, especially the so-called 7i bird- 
tracks,” which are generally supposed to have been made by 
birds, the tracks of which many of them closely resemble. A 
careful investigation, however, of nearly all the specimens yet 
discovered, has convinced me that there is not a particle of 
evidence that any of these fossil impressions were made by birds. 
Most of these three-toed tracks were certainly not made by birds : 
but by quadrupeds, which usually walked upon their hind feet 
alone, and only occasionally put to the ground their smaller 
anterior extremities. I have myself detected the impressions of 
these anterior limbs in connection with the posterior foot-prints 
of nearly all the supposed u bird-tracks n described, and have 
little doubt that they will eventually be found with all. These 
double impressions are precisely the kind which dinosaurian 
reptiles would make, and as the only characteristic bones yet 
found in the same rocks belong to animals of this group, it is 
but fair to attribute all these foot-prints to dinosaurs, even 
where no impressions of fore-feet have been detected, until some 
evidence appears that they were made by birds. I have no 
doubt that birds existed at this time, although at present the 
proof is wanting. 

The principal genera of triassic reptiles known from osmou* 
remains in this country am, Anpkisaurus {Mei*adactylus) % from 
the Connecticut Valley, Baihy$natkw, from Prince Edward’s 
Island, Btlvden and Ckpsysmrms. Other generic names which 
have been applied to foot-prints and to fragmentary remains, 
need not be here emimemtcd. A lew remains of reptiles have 
been found in undoubted Jurassic rocks of America, but they 
are not sufficiently well determined to be of service in this 


connection. Others have been reported from supposed Tumric 
strata, which am now known to be crefepepus. It will thus be 
seen that, although reptilian life was especially abundant during 
the trnsaic and Jurassic periods, but few bones have been found 
This is owing in part to the character of most of the rocks then 
formed, which were not well fitted for preserving such remains, 
although admirably adapted to retain foot-prints. 

\To be continued,) 

ON NOCTURNAL INCREASE OF TEMPERA- 
TURE WITH ELEVATION 1 
HpILL the year 1862. when my first experiments were made 
x by the use of the balloon, cmr knowledge of the tern- 
perature of the air was almost entirely confined to within 
four or five feet of the earth’s surface, add the theory that the 
temperature was always lower at high elevations, and that the 
decrease of temperature with increase of elevation was at the 
rate of i° Fahrenheit for every 300 feet of elevation, was gene- 
rally received and acted upon. These theories were found not to 
be at all times true, and the assumption of the decrease of t° of 
temperature iu every increase of 300 feet of elevation was proved 
to be erroneous in every balloon ascent I have made ; in some a 
decrease of i° and more than i° was experienced within ioo feet, 
and there is no doubt that, considering the quickness of motion 
on leaving the earth, the decrease at such times was really 2° or 
3 U , or more, within the space of 100 feet. 

In some of the ascents a difference of io° was met with within 

1.000 feet of the earth, whilst mothers but little or no difference 
was experienced even to heights exceeding 1,000 feet. 

Towards the end of my balloon experiments it was evident 
that a very large number more were necessary, and in my last 
report I said 

From all the experiments made it would seem that the decrease 
of temperature with increase of elevation is variable throughout 
the day, and variable in different seasons of the year ; that at 
about sunset the temperature varies but very little for a height of 

2.000 feet ; that at night with a clear sky the temperature in- 
creases with elevation ; that at night with a cloudy sky there 
was a small increase of temperature as the height increased ; 
that in the double ascent of May 29, 1866, the one just before 
and the other after sunset, it would seem that after radiation 
from the earth began, the heat passes upwards till arrested where 
the air is saturated with vapour, when a heat greater by 5 0 was 
experienced after sunset than at the same elevation before sunset 

This was the state of our knowledge when M. Giffard most 
kindly placed the great “ Captive ” baboon, located at Ashburn- 
ham Park, Chelsea, near London, at my disposal for a series of 
experiments. 

This balloon could ascend to the height of 2,000 feet on a 
calm day ; its rate of ascension could be regulated at will ; it 
could be kept stationary at any elevation, and experiments could 
be repeated several times in the day. 

On two different days I ascended nine times on each day ; 
there was a decrease of temperature with increase of elevation 
at every ascent, but, different in amount at every hour, being less 
and less as the day advanced towards sunset. The results of the 
experiments are shown in the following table, showing the 
amount of decrease of temperature per 100 feet of elevation, at 
different hours of the day with a clear sky, and a cloudy sky, as 
found by experiments with M. Giffard’s captive balloon. 
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This series of experiments proved that which was only indi- 
cated in the ascents with a free balloon, viz., that the change of 
temperature with increase of etevaOon has a dmraal range, 
the change being the greatest at about midday and the early 
afternoon hours, decreasing till about sunset, at which time, 
when the sky was free from clouds, there was little or no change 
of temperature up to the height of several hundred feet. I was 
not able, by means of M. Gifford’s balloon, to take any obser- 
vations at about noon and early afternoon hours, nor any obser- 
vations after sunset, as the balloon never ascended at these 
times; but such observations were greatly needed, as there 
seemed to be at this time a very high probability that the tem- 
perature of the air at night must increase with elevation. 

A thermometer was placed at the height of 22 feet, sufficiently 
protected from the effects of radiation, and a second one at the 
height of 4 feet, and eleven years* observations of these j 
instruments have been taken daily at 9 A.M. ; noon ; 3 p.m. ; 
and 9 p.m. 

These observations were reduced by taking the difference 
between the readings of the two thermometers and affixing the 
sign + to that difference when the temperature was higher at 
the higher elevation s and the sign - when lower. By taking 
the mean differences for each month between the temperatures at 
22 feet and 4 feet, it was found that at all hours of the day 
during the months of January, February, November, and 
December, in the afternoon hours of March, September, and 
October, and night hours throughout the year, the sign was + 
and that it was - at all other times, clearly indicating the fact 
of an increase of temperature with increase of elevation, during 
the night hours throughout the year. 


THE HEAT PHENOMENA ACCOMPANYING 
MUSCULAR ACTION 

HTI 1 E fact that in the living muscle heat always appears when 
•* the muscle does work (Heidenhain having shown that of 
two muscles equally weighted and undergoing equal contractions, 
one doing external work, while the other does none, the former 
gives out more heat than the latter), is an exception to the 

G eneral rule in mechanics, that heat disappears when work is 
one. It is not, however, in contradiction to the general 
principle of the conservation of energy, but shows that in the 
living muscle, when stimulated to action, molecular processes 
occur,? which, along with the doing of work, cause a development 
of heat. The relation of the heat developed to the work done 
had not been determined with any satisfactory accuracy, probably 
owing to the want of sufficiently delicate apparatus, though 
it might naturally be expected to help to an understanding 
of the phenomena. The subject has been taken up by M» 
Nawatichin, who, favoured by the experimental means at hand 
in M. Heidenbain's Physiological Institute, made a careful 
examination of the development of heat in the active muscle. 
The experiments were very difficult and tedious, and by reason 
of the smallness of the values to be measured, required very 
great foresight and care in the experimental arrangements. The 
full account of this investigation is given in Pjlugcr's Archk>. 

The first series of experiments bore on the question of the 
production of heat when a particular muscle of the frog is 
excited, through the nerve, by stimuli of increasing strength to 
increasing contractions. As, during the experiments, the 
excitability of the preparation varies, the relation to the strength 
of stimulus was left out of account, and only the ratio between 
development of heat and height of contraction examined. The 
height of contraction was indicated graphically by the muscle 
itself on a smoke-blackened plate. The development of heat 
was measured by the deflection of a fine thermo-multipUer, and 
the stimulation of the nerve was effected by accurately measurable 
ac tl°us. The observations were only made when the 
needle was entirely at rest* which was very difficult to secure, so 
sensitive was the apparatus. ^ 

Thetabolated number* from experiment show : (i)that the 
swn of the w vma, liberated in the muscle by incre asing 
stimuli, increases only so long as the Ufttag>heights (i&MM 
tocwMe, With a certain amount of sttmulus when woduc.dK. 


* 25 $? ** * ttMdmum, and therewith, too, the production of hm 
With a particular method of stimulatioa there k, under oerta 
conditions, a fresh increase of the amount of cOntmoian aim 
the m a ximum am o un t , the so-called u supermAxima ] h contra 


tlon ; where this occurred, the heat-production also rose, it 
may therefore be said that in general the development of heat 
increases with increased ^lifting-height, and decreases with 
decreased lifting-height. 

The increase in heat- product! on, however, does not take place 
proportionally to the increase in lifting, height, but in much 
quicker ratio. Of this unexpected result M. Nawalichin assured 
himself by repeated discussion of the numerical values obtained ; 
but he did not succeed in determining more precisely the law of 
increase. 

This result led to the expectation that the same mechanical 
work of a muscle would be accompanied by unequal beating 
when the muscle raised a weight to the same height by several 
small contractions, and when it raised it by one great contrac- 
tion. In a great contraction more heat would become free than 
in several small ones, the sum of which was equal to the great. 
Experiments (though some were difficult) fully confirmed this, 
especially after it was ascertained that the cooling during the 
longer period of the several smaller contractions as against the 
shorter duration of the great contraction, did not play a part 

It is shown, then, that as the stimulation increases, the tem- 
perature of the muscle, and accordingly the exchange of material, 
increase in much quicker ratio than the ir echanical work, and 
that the stronger the stimulation the less favourable is the relation 
of the exchange of material to the doing of work. 

These facts are in accordance, as M. Nawalichin points out, 
with the cominon experience that the climbing of a hill is much 
less heating and exhausting when we go zigzag than when we go 
straight up. In the former case a greater number of small liftings 
of the body result in the same doing of work as occurs in the 
second case through a smaller number of great liftings. The 
exchange of material, as the second series of experiments show, 
must essentially be greater in the second case than in the first ; 
and on the amount of it depends, on the one hand, the develop- 
ment of heat, on the other the exhaustion. 

In order to get at the inner connection of the phenomena 
observed, M. Nawalichin sought first to decide the question 
whether the accelerated increase in production of heat was due to 
the increase of the stimulus in itself or to the increase of the con- 
traction produced by the increased stimulation. According to 
Helmholtz’s observations, when a muscle is subjected to two 
maximum stimuli, one following close on the other, the second 
stimulus produces an increase of contraction only when, at com- 
mencement of the second contraction, the first has already 
reached a considerable height. If this be not the case, as 
happens if the interval of the two stimuli be less than ^th of 
a second, the two stimulations produce no greater contraction 
than each alone. Now in w hat way does the production of heat 
occur in this latter case? Experiment showed that also with 
double stimulation of the nerve, an increase of the heat-develop- 
ment only occurred when it had as result an increase in the 
height of contraction ; the increase of the stimulus in itself is 
thus without influence on the amount of heat-production. Hence 
the cause of the quicker increase of the heat- production. That 
of the amount or contraction must be sought in conditions 
operative during the course of the contraction. 

To determine these conditions the author made experimental 
inquiry into the relation of heat-development to the states of 
tension of the muscle during the progress of contraction. He 
found that the muscle developed less heat the less its tension 
before action ; with which may be mentioned that this tension 
of the musde, weighted and stretched by the weight, is smaller 
the more it has, through contraction, approximated to the 
natural length. Experiments, also, as to the relation of the 
heat-production to the change of state of tension during the act 
of contraction showed an influence of this, such that in each 
moment of action the quantity of heat depends on the tension. 
This suggested the idea that the greater heat-production with 
increasing stimulation is perhaps a consequence of the longer 
duration of the stronger contraction. The experiments proved, 
however, that this idea is not justified, for the muscle made small 
and great contractions in the same time. 

As to the nature of the internal processes in the muscle, which 
may be the basis of the phenomena observed, M. Nawalichin , 
offers the following remarks : — 

M We know that the contracting muscle is a body of variable 
elasticity ; with increased contraction its elastic force becomes 
less, its extensibility grader. When the muscle raises a given 
wt&gbt about four mimmetres, the .external work for each milli- 
metre of the lifting-height is indeed thc k same but nevertheless the 
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doing of the tame external work for every successive unit-length 
of the lifting-height will require a larger sum of contractile forces 
than for every earlier one, since the muscle, even with progres- 
sive contraction varies as to its elastic properties in the direction 
of an increase of its extensibility. Upon the weight hung to the 
muscle act, when contraction occurs, both the contractile and 
the elastic forces of the muscle. ... In the sum [e + t) of the 
contractile (c) and the elastic forces (c) % e becomes at first (during 
the contraction) smaller, with the natural unweighted length of 
the muscle equal to nil, and later, even negative. If the weight, 
then, be lifted a number of units of length, the value of c 
must increase with increasing contraction. . . . . But an 
increase of the contractile force is only possible through in- 
creased transformation of elasticity into vis viva, that is, through 
exchange of material, which finds its expression in the increased 
formation of heat which I have observed. Thus, if I mistake 
not, the facts discovered by me connect themselves with other 
relations already known, and will find their application in a 
future theory of muscular forces.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — I t is stated that the Home Secretary has appointed 
as joint secretaries to the Oxford University Commission the 
Rev. Thomas Vere Bayne, Censor and Student of Christ Church, 
and Thomas Francis Dallin, late Fellow of Queen’s College, and 
Public Orator of the University of Oxford. 

Cambridge. — The death is announced of Dr. Geldart, Master 
of Trinity Hall, Cambridge, in the eighty-first year of his age. 
He bad held the mastership twenty-five years, having succeeded 
Sir Herbert Jenner Fust Dr. Geldart graduated as seventeenth 
wrangler in 1818. 

London. — Besides those already announced, the Rev. J. F. 
Blake and Mr. Lebour are, we believe, candidates for the vacant 
geological chair in University College. 

Nottingham.— The ceremony of laying the foundation-stone 
of the University buildings at Nottingham has been fixed for 
Thursday, the 27th inst The ceremony will be performed at noon 
by the Mayor, and subsequently there will he a public luncheon 
in the Albert Hall, at which Mr. Gladstone is expected to be 
present The cost of the buildings, including the land, will be 
60,000/. Of this sum an anonymous donor has contributed 
10,000/., and the remainder will be found by the Corporation, 
who have given the site. There will be lecture and class-rooms 
for the promotion of the Cambridge University Extension 
Scheme, which, it will be remembered, was first incorporated 
at Nottingham, and which has since been carried out successfully 
in several centres of Industry. There will also be class-rooms, 
laboratory, &c., for the use of the students in the science classes 
in connection with the local Mechanics’ Institution, as well as 
rooms for the Free Library and the Natural History Museum. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Science*, September 10.—M. Peligot in the 
chair. — Experimental researches on the mechanism of the forma- 
tion of sugar in the liver, by M. CL Bernard. — Referring to the 
preceding paper, M. A.Trdccu then read a treatise on the formation 
of starch and of cellulose in plants.— M. Th. du Moncel then 
presented to the Academy a copy of his “ Recherches sur Us 
meillcures conditions des Electro- aimants.” — On the variation of 
atmospheric pressure at different altitudes, determined at the 
Puy-de-Ddme Observatory, during the cyclones of last winter, 
by M. Alluard. The author found, on comparing (he barometri- 
cal readings at the Puy-de-D6me Observatory with those of 
Clermont Observatory, that the most remarkable discrepancies 
existed, the barometer having frequently risen several milli- 
metres at Clermont, when at the same time it fell considerably 
on the Puy-de-Ddme. He asks whether the supposition is 
justified that, while a cyclone passes over the land, other smaller 
cyclones are situated inside of it and remain at different heights, 
without reaching the ground ? Or does dm strange phenomenon 
result from local reasons which appertain to the relief of the 
Pome’s chain and to the relative position of the two observe- 


toner? In all cases this phenomenon show the necessity of 
studying the atmosphere in different layers and the great import* 
ance of the Puy-de-D6mc Observatory.— On a process of pre- 
mrviiig the flesh of fish (extract from a note), by M. R.M. 
d Amelia— On the presence of phylloxera in the department of 
Lotr-et-Cher, by M. J. Duplessis The writer has found that the 
pernicious insect has now penetrated as far as Villebarron, and 
the district infested near Orleans now has the shape of a vast 
equilateral triangle of 60 kilometres side.— M. Ed. Prillieux then 
read a note on the causes which have brought about the invasion 
of phylloxera into the Venddme district. — M. J. Maistre in a 
letter to M. Dumas speaks of the effects of eulphocarbonates 
against the insects.— The Minister for Agriculture and Commerce 
wrote a letter to M. Dunum on the same subject.— M. Faye then 
drew the attention of the Academy to some interesting results 


satellites of Mars recently discovered. It appears from a communi- 
cation made by Admiral}. Rodgers, that in the telegram first sent to 
Europe by the Smithsonian Institution at Washington there was 
a mistake, via., in ascribing to the inner satellite a distance of 
fifty seconds ; half of the major axis of its orbit amounts only to 
thirty-three seconds of arc.— A letter was then read by the pre- 
sident from M. Ch. Lamey on some observations he made 
during the winter of 1864-65, and which caused him to believe 
that Mars is surrounded by a ring of asteroids of all sizes, and 
as a whole resembling, in some respects, the ring of Saturn. 
M. Lamey had observed an uncertain reddish light on each side 
of the disk of the planet and corresponding neariy to its equator. 
He directs the attention of the observers of the two new satel- 
lites to tliis phenomenon. — M. Leverrier then announced the 
discovery of another new planet in the zone between Jupiter and 
Mars, by Mr. Watson, at Ann Arbor, on the 3rd instant, 
R.A. 23*1001. Dec. 4-o°45'. Daily motion in R.A. 55s. ; in 
Deck — 1' ; magnitude 11.— On the theorv of the smalt motions 
of a weighty point on a fixed suface which is described round a 
vertical axis of revolution, by J. Boussmasq. — On locomotives of 
the compound system, by M. A. Mallet — On the specific heat 
and the melting heat of platinum, by M. J. Vlolle. In the 
course of experiments made by this gentleman he found the true 
melting-point of pure silver at 954°C. — A note by M. V. Neyre- 
ncuf on the specific induction power. — On nitroio -guanidine, 
by M. Jonsselin. — On the methods which the ancients must have 
employed to lift and transport the great Celtic or Gallic mono- 
liths, by M. E. Robert. — A note by M. L. Hugo on some 
curves representing certain elements of the planetary system. 
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URBAN J. 7 . LEVERRIER 

O UR readers will not have been altogether surprised at 
the announcement of the death of the Director of 
the Paris Observatory. We have had frequent occasion 
recently to refer to the unsatisfactory state of M. Le- 
verrieris health, and only a fortnight since we announced 
his return to his post He died, however, on Sunday last 
at the age of sixty-six years, singularly enough on the 
thirty- first anniversary of the di-covcry of Neptune. 

The gigantic extent and utility of Leverrier’s work has 
been such that it is not possible at such short notice to 
present anything like a worthy estimate of it. We shall 
therefore in the present notice content ourselves with 
referring to a few of the chief events in his career. 

Urban Jean Joseph Leverrier was born at St. L6, ] 
March xx, x8n. He was educated at the £~.ole Poly- 
technique, where he so distinguished himself as to be 
allowed to choose what branch of the public service he 
wished to enter. He selected a post under the “Ad- 
ministration des Tabacs,” and while in that* position 
published his first paper — a chemical one. But he soon 
gave up chemistry to devote himself almost entirely to 
mathematical astronomy. In 1839 he contributed two 
papers to the Paris Academy on the secular variations 
of the orbits of the planets. These papers attracted the 
attention of Arago, who requested Leverrier to calculate 
afresh the perturbations of Mercury with reference 
to the attraction of other bodies. This may be said 
to have been the beginning of the great work which 
he carried on till his death, and with which his name 
will be for ever associated. 

The nature and the stupendous extent of this work were 
most admirably stated by Prof. Adams, in presenting last 
year to Leverrier the gold medal of the Astronomical 
Society. This address is referred to elsewhere. Though 
drawn aside for a little into the political arena by 
the events of 1848, he never discontinued his work in 
connection with the planetary orbits. While in the 
Legislative Assembly, as member for his native depart- 
ment. La Manche, he gave his attention mainly to subjects 
connected with public education and scientific discoveries. 
He has had much influence in these directions, and it is 
largely owing to him that the £cole Polytechnique has 
attained its present high organisation. In 1852 Leverrier 
was a Senator and Inspector- General of Superior Educa- 
tion. On the death of Arago, Leverrier, as might have 
been expected, was appointed to succeed him as head of 
the Paris Observatory. That institution he found in a 
most disorganised and altogether unsatisfactory condition, 
and Leverrier set himself earnestly to raise it to the level 
which it ought to occupy. A work of this kind he could not 
accomplish without giving offence to many interested in 
the continuation of the old ways. Indeed, Leverrieris 
rigid rule caused such discontent among his staff, that the 
Government were actually compelled to dismiss the great 
astronomer from his post in 1870; he was, however, 
restored again in 1873, 

While Levcrrieris great work was in the sphere of 
mathematical astronomy, he by no means neglected 
cither departments of science connected with the work 
You xvl*— N o* 41 


of an observatory. To him is mainly due the orga- 
nisation of the existing meteorological service in France, 
which depends largely upon local effort. He was ever 
ready to afford facilities to others to carry on their own 
researches within the Observatory precincts, and he saw 
with pleasure the erection of new Observatories both in 
Paris itself and in the provinces. 

“If on no other than selfish grounds/ 1 to quote the 
Times notice, 44 England, as a maritime country, cannot 
fail to pay a tribute of respect to a man whose work has 
been of the utmost practical importance in the con- 
struction of tables used in guiding ships across the seas. 
Nor has England been, in fact, niggardly in rendering 
him honour. On four occasions living words of respect 
and friendship from England have been addressed to M. 
Leverrier by presidents of the Royal Society and the 
Royal Astronomical Society when presenting medals, 
which are by tradition regarded as the highest tribute the 
societies can offer of their appreciation of the value of 
work done. In 1846 the Royal Society, under the presi • 
dency of Lord Northampton, presented to him the Copley 
medal. In 1848 the Royal Astronomical Society, under 
the presidency of Sir John Herschel, awarded a testi- 
monial ; in 1868, under the presidency of the Savilian 
Professor, the gold medal ; and again in 1876, under the 
presidency of Prof. Adams, M. Leverrieris 4 rival 1 in the 
discovery of Neptune, a second gold medal. Two years 
ago the University of Cambridge, at the suggestion of 
Prof. Adams, conferred on him the honorary degree of 
LL.D. Perhaps the most valued, because most prac- 
tical, recognition that could be offered was the fact that 
for years past his tables have been employed in our 
4 Nautical Almanac/ superseding all others for the com- 
putation of the places of the planets.” 

Leverrier’s work has been of such value to a maritime 
nation that a mark of appreciation on the part of our 
Government, as well as on the part of our societies, would 
not have been out of place. At the funeral on Tuesday, 
English science was represented by Mr. Hind, the dis- 
tinguished superintendent of the Nautical Almanac— wt 
hope in an official as well as in his private capacity. 

M. Leverrier was Inspector-General of Universities, 
one of the highest dignitaries in the Legion of Honour, 
and a member of almost every Academy and order of 
merit in the world. Of his two sons one died two years 
ago, and the other is an engineer in the Ponts et 
Chaussdes. Madame Leverrier has not been well for a 
long period, and no doubt the shock of her husband's 
death will tell upon her constitution. 

Owing to the great loss sustained by science in the 
death of Leverrier, the Paris Academy of Sciences closed 
its session on Monday immediately after the letter from 
M. Tresca announcing the sad event had been read. 
M. Tresca was able to state that the great life-work of 
Leverrier had just been completed. 

RECENT BOTANICAL BOONS 
Text-book of Structural and Physiological Botany \ By 
Otto W. Thomd. Translated and Edited by Alfred 
W. Bennett, M.A., B.Sc. (London : Longmans, 
Green, and Co., 18 77.) 

T HERE is a manifest want at the present time of a 
text-book of moderate sue which would supply 
English students with a general view, not running too far 
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into details, of the distinct types of organisation existing in 
the vegetable kingdom. ;Such a book should, as far as 
possible, draw its illustrations from plants which the 
teacher could without any very great difficulty place 
before his pupils. After intelligently comparing the 
descriptions with as many of the structures described as 
opportunity afforded, a student should have a tolerably 
clear idea of the leading facts in the comparative vege- 
table physiology and morphology of plants. Sachs's 
“ Text- book '' is a perfect mine of information of the most 
accurate and recent kind on all manner of special points, 
but it is rather a book for the advanced student to 
consult than for the beginner to study. It is often 
difficult in it “ to see the wood for the trees," to keep 
well in view the firm grasp of fundamental principles of 
organisation which the distinguished author undoubtedly 
possesses, but which the richness of* the materials that 
he has on the whole so ably marshalled cannot, espe- 
cially on a first reading, but very considerably obscure. 
Huxley and Martin's “ Elementary Biology * is un- 
doubtedly very useful for first breaking ground, but the 
vegetable types are of course treated in relation to 
the animal and with the view of bringing out certain 
general laws applicable to the whole of organised nature. 
The commencing botanist of course wants something 
more specialised than this, and for a long time past there 
has been perhaps little better in English than the able 
and philosophical sketch of the vegetable kingdom which 
is contained in the opening chapter of Dr. Carpenter’s 
“ Comparative Physiology.” 

At first sight it seemed as if the desideratum had been 
supplied by Thomas “Lehrbuch der Botanik," of which 
an English translation has recently been published by 
Mr. A. W. Bennett. An examination of its pages is, 
however, disappointing. There is an entire want on the 
part of the author of any definite grasp of his subject, and 
this, combined with a good deal of vagueness and inac- 
curacy in the facts, preclude the book being regarded as 
possessing any higher value than a mere compilation 
which is only not very bad because recourse has been 
had to fairly good sources of information. All through 
there are evidences that the author has not a prac- 
tical familiarity with the subject on which he is writing. 
A few instances will suffice to illustrate this defect. 
On p. 10 we are told “ Protoplasm . * . which is 
inclosed in a cell-wall has ... no power of escaping 
from its envelope ; ” but the author confutes himself on p. 
284 by stating <1 propos of Myxomycetes : “ The germinat- j 
ing spore, now provided with a cell wall, allows the 
whole of its protoplasmic contents to escape.” On p. 24 
there is the extraordinary statement that in some Muscinea 
starch-grains u are points of crystallisation around which 
the mass of chlorophyll has been deposited.” And a little 
further on, speaking of the chlorophyll corpuscles of 
Mttegeria, we are told “ They multiply also by division, 
splitting up into two new bodies, each capable of inde- 
pendent life ; ” yet chlorophyll-corpuscles are incapable 
of life independent of the cell of which they are specialised 
constituents. On p. 29 it is stated that the il purpose of 
die formation of starch is that it may be stored up in 
the cells as a reserve food material,” which is about as 
just a view of this important process of nutrition as if 
we were to say of wheat that the purpose of its cultiva- 


tion was to fill granaries. Afc*r this we may pass over 
as comparatively unimportant, the queer statement that 
starch is u deposited in especially large quantities in . . 
pollen-grains ” of all things in the world. 

On p, 32 we are told that cell-division commences by 
“ the protoplasm . . . contracting into a spherical form,” 
The figure on the opposite page tacitly corrects this error. 

On p. 44 we learn that " Periderm consists of tabular cells 
with thicker walls, which, when looked at vertically, have 
a regular polygonal or stellate appearance;' This is far 
from clear, and certainly not universally true. On p. 52 
we are informed : — 

u The laticiferons vessels and the true vessels together 
have been compared to the venous and arterial blood- 
vessels of animals ; but since a direct connection between 
them has not been proved, and the mature vessels are 
normally filled with air, this comparison cannot be 
maintained.” 

In an educational book surely we may ask that the 
debris of effete hypothesis should be left to slumber in its 
appropriate oblivion. Any one who has ever examined 
students will shudder to think how often this quaint 
relic of the phytotomy of two centuries ago will be trotted 
out triumphantly when far more important things are 
altogether forgotten. 

Passing over the histology — the treatment of which 
cannot be regarded as satisfactory —we find a section 
on “ The external form of plants ” which, under this 
apparently philosophical heading, simply conceals the 
old dreary sterility of the descriptive terminology of 
flowering plants. Even this is wanting in accuracy. Thus, to 
take a single page (79) : “scandent” is given as a synonym 
of twining, the fact being that it includes every form of 
climbing except twining ; again, Solomon's seal is said to 
develop its flowering stems from terminal buds, while it 
is obvious that they are axillary, and therefore lateral. 

The “ Special Morphology” is far better planned, and if 
thoroughly revised and published separately, might make 
—as it is well-illustrated, though chiefly with borrowed 
woodcuts— a handy little text-book. There is the same 
want of severe accuracy, however, to the confusion o 
students. Thus (p. 192), the suspensor in phanerogams 
is termed the pro-embryo; p. 315, the same term is 
applied to the prothallus of ferns ; the structures, of course, 
are morphologically in no way homologous. Merely to 
mention defects as they catch the eye in turning over the 
pages, on p. 274, ascospores are said to be contained in 
perithecia, oblivious of the asci ; p. 275, saprophytic fungi 
are mentioned when saprogenous arc intended ; p. 296, 
Hepaticce are said to form M a beautiful transition from 
the Thallogens to the Acrogens,” which only shows 
how easily persons may be deluded by mere u adaptive ” 
characters ; on p. 309 the author confuses — which is 
almost incredible— the vascular bundle-sheath with the 
sclerenchyma in the fern-stem ; p. 337? th® North 
American Callilris is mentioned, North African being 
intended, and the two-lobed anthers of Taxi ne as arc 
mentioned, when Taxus % for example, has usually a six- 
lobed anther, as he tells us on p. 336. 

VVe have not examined very critically the concluding 
chapters on Fossil and Geographical Botany, but the 
latter, at any rate, seems too Vague to be very usefuL 

Altogether, we cannot but feel sorry that Mr. Bennett 
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has spent his labour on a work of such little real value. 
He seems, indeed, to have had some misgivings as to its 
shortcomings, and has largely borrowed from Huxley and 
Martin’s “Elementary Biology.” Thus the student is 
left as best he may to harmonize Thomas account of the 
antheridium of Characeae, on p. 293, with Huxley’s 
independent description on p. 294, which is transferred 
almost bodily. 

It can hardly be doubted that Mr. Bennett, with his 
experience as a teacher, could have Supplied us from his 
own pen with a text-book which would have been much 
more useful. 


OUR BOOK SHELF 

Natural Geometry ; an Introduction to the Logical Study 
of Mathematics , for the Use of Schools and Technical 
Classes , with Explanatory Models . By A. Mault. 
(London ; Macmillan, 1877.) 

This is a good elementary text-book, founded on the 
work by M. E. Lagout ( * Takimetry ”), which we have 
already noticed (Natubk, vol. xvi. p. 226). The ground 
covered by the work before us is not quite sp extensive 
in one direction as that covered by Dr. G Wynne’s trans- 
lation ; but it has an introduction to pure geometry which 
is likely to be of service to junior pupils. We arc dis- 
posed to think that some such practical training as that 
indicated here, with the aid of the accompanying models, 
and a shoit course of “practical” geomt try would be a 
capital thing for our junior pupil-. Boys who are 
exceedingly dull and stupid over their “ Euclid” often, as 
we have repeatedly seen, take much interest in these con- 
crete exhibitions of geometrical truths. The book has 
been very carefully got out ; there are a few loose expres- 
sions which might be improved. On p. 32 is the statement, 
“ in equal circles equal arcs are those which have equal 
chords,” a distinction should be made between major and 
minor arcs. Another trifling matter (but some boys 
would at once notice it) is that some equilateral figures 
are drawn on p. 33, which are not equilateral by scale. 
There are two parts— geometry by sight, which treats of 
the measurement of flat surfaces and of solids, and scien- 
tific geomt try, or reasoning helped by sight. The latter 
is concerned with the measurement of accessible and 
inaccessible things and with the incommensurab'e (as the 
circle, sphere, cylinder, and cone). We can recommend 
the book for school nse. 


must still elapse before the results can be presented as a whole. 
Meanwhile I should be obliged if you would give insertion to 
the facts with regard to two points which seem at present to 
have a special interest to the public. 

In the first place, I think I may now safely say that the coin- 
cidence of the cycle of rainfall with the sun-spot period is not 
confined to Madras, but is common to various points around the 
great ocean tract on which Madras lies. The three such points 
of observation for which materials exist during the most con- 
siderable period of years are Madras, Bombay, and the Cape of 
Good Hope. I have made up the following table from the 
monthly, and, when available, from the hourly, returns of these 
stations ; and as there are a few errors (probably clerical) in a 
return recently given for Bombay by the meteorological reporter 
at Calcutta, 1 ought perhaps to add that these returns have been 
tested by a trained computator in the Scottish Meteorological 
office. The sun-spot column was worked out from an old list, 
the only one available to me in India, and will hereafter be 
revised from the more complete returns issued this year by Dr. 
Rudolph Wolf. The differences do not, however, affect the 
general results. My cycle of eleven years starts back from- 
1876 ; and the minimum group of my cycle, namely, the 
eleventh, first, and second years, include all the years of mini- 
mum sun-spots from 1877 to 1810. It will be seen that the 
coincidence in the cycle at Madras and the Cape of Good Hope 
is very strongly marked, while that at Bombay is less so, and 
somewhat lags behind the other two. An explanation exists for 
this, but it would trespass too much on your space to enter into 
that side of the question. 


Table I.- 


- Eleven Ytars * Cycle of Rainfall and Sun-spots stolen 
in Periods of Two Years . 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents , Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice ts taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
stott as possible. The pressure on his space is so great that it 

is impossible otherwise to ensure the app arance nun of com- 
munications containing interesting and novel facts,] 

The Cycle of Sun-spots and Rainfall 

May I venture to ask insertion for the following remarks on 
the cycle of sun-spots and rainfall? I frequently receive in- 
quiries regarding the meteorological aspects of the Indian famine 
and the prospects of Madras during the coming monsoon. But 
I beg to state that the object 01 my investigations is not at 
present to predict the future, but simply to ascertain the pa*t, 
tacts. When we are quite sure of the data it will be time 
enough to apply them. In order to secure a stable basis it has 
been necessary to work up a vast accumulation of meteorological 
returns which have never been previously collated, and to make 
further references to India, Germany, and America. Some time 


The cyclic coincidence may be tested in another way. If it 
really exists there should be a well-marked minimum group at 
the extremists of the cycle (in the eleventh, first, and second 
year*). and a well-marked maximum group in the middle of the 
cycle (the fifth and following years). The years on both sides of 
the central maximum group, *>., between it and the minimum 
group at the two extremities, should yield intermediate results, 
and, when taken together, should form an equally well-marked 
intermediate group. I therefore divided the cycle (so far as the 
number u permitted) into three equal groups. The “minimum 
group ” is formed by the three scries of years at the extremities 
of the cycle, which include all the years of minimum sun-spots 
in this century from 1810 to 1877. The “maximum group” 
embraces the four central years from the true maximum year of 
the rainfall and sun-spot cycle (the filth) to the second maximum 
in the sub-cycle of son-spots in the eighth year. The “inter* 
mediate group ” consists of the tw'o series of years on both sfdea 
of the central maximum group, namely, the third and fourth 
years on the one side, and the ninth and tenth years on the other 
side. 
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Table II. — Cycle ofRainfall and Sun-spots shown in the 
Minimum , Intermediate, and Maximum Groups. 



Table IV . — Percentage of Losses posted on Lloyd* s Loss- Book, 
compared with the EUveti - Year Cycles of Sun-shots and of the 
Rainfall at Madras ; 
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I regret that I have not the materials for showing the rainfall 
for Bombay and the Cape during the whole sixty-four years for 
which the returns exist for Madras. 

The other point on which I venture to trouble you at present 
has reference to a different class of atmospheric phenomena. I 
think that it may now be affirmed that a cycle of wind- 
distnrbances exists and is coincident with, although slightly 
lagging behind, the cycle of sun-spots. M. Poey called the 
attention of the French Academie des Sciences to this subject 
five years ago, and published, as far back as 1873, a hst of hurri- 
canes in the West Indies from 1750 to 1873 in support of his 
views. Dr. Meldrum has worked out the same question, as 
regards the [East] Indian Ocean, with admirable patience and 
success. On the publication of my cycle of Madras rainfall it 
struck Mr. Henry Jeula, Honorary Secretary to the late 
Statistical Committee at Lloyd's, that the subject might have 
& practical bearing upon under-writing and marine risks. He 
collected from Lloyd’s Loss Book the statistics for the two last 
eleven-year cycles (1876-66, and 1865-55), the only ones for 
which materials were available ; and conjointly, we have 
tabulated the results. We found that the percentage of losses 
on registered vessels of the United Kingdom was 174 per cent, 
greater during the two years of maximum sun-spots (the eleventh 
and first of the cycles) than during the two years of minimum 
sun-spots (the fifth and sixth of the cycles). In the same way we 
found that the percentage of the total losses (calculated on the 
eleven years) posted on Lloyd’s Loss Book was 15 per cent, 
greater during the two years of maximum than during the two 
years of minimum sun-spots. We further found that the increase 
and decrease of losses follows a cycle, closely following (although 
for sufficient reasons somewhat lagging behind) the cycle of sun- 
spots. These results can be tested from the succeeding tables. J 

Table III. — Percentage of Losses posted on Lloyd's Loss-Book, 1 
compared with the Eleven • Year Cycles of Sun-spots and of < 
the Rainfall at Madt as . 
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Again, testing the cyclic coincidence, by taking the first four 
years, the middle or maximum four years, and the remaining 
three years at the end, a similar result is obtained. 

Table V. — Percentage of Rosses posted on Lloyd's Loss Book, 
compared with the Elr. cn • Year Cycles of Sun spots and of the 
Rainfall at Madras . 
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I think, therefore, that we are justified in concluding that the 
periodicity observed by M. Poey in the hurricanes of the 
Antilles, and by Dr. Meldrum in the cyclones of the Bay of 
Bengal is of such a character as to exercise a widespread effect 
upon the commerce of the world. How far these wind-dis- 
turbances may be eventually proved to be general throughout 
the earth’s atmosphere, or throughout any given belt of it, I am 
not yet prepared to offer an opinion. But that the practical 
results ot such wind-disturbances on maritime commerce are of 
a general character the foregoing tables now place beyond 
dispute. 

In conclusion, I beg to caution fellow- workers that no really 
trustworthy results are to be obtained from the old plan of 
jumbling together a number of unbomogeneous stations in a bag 
and shaking out averages. The true method is to take certain 
recognised factors in the rainfall, such as the monsoons, and to 
examine whether any common periodicity exists between the 
operation of these factors and the sunspots. This is what I have 
attempted to do for various points around the great basin which 
stretches southwards from the Bay of Bengal, and what Mr, 
Archibald has so carefully done in Nature lor Northern India. 
I am now conducting a similar inquiry into the American and 
Australian rainfall, but, as already stated, sometime m«*t elapse 
before the results can presented. W. W, Hunter 

Allauton House, Lanarkshire, September 20 


Dividing the eleven years as nearly as the number admits by 
three, into a minimum, an intermediate, and a maximum group, 
we get the following results 


The Discovery of the Satellites of Mars 

As some of the earlier newspaper accounts of Prof* Hall's 
discovery of satdlhes of Mars am said to have produced, to some 
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quartern, an impression not fair to him, and as the same accounts 
may produce the, jam* impression abroad, it seems proper to 
make the following statement . _• ,« , , 

When on the morning of August 17 Prof. Hall showed 
me his observations, the communication was purely con- 
fidential and friendly, and was not made either in the line 
of duty or because he failed to recognise die significance 
of his 7 observations, or because any special skill he did not 
possess would aid in interpreting them. I suggested that, 
Irom the few measures he had made, it was possible to 
estimate the time of revolution of the satellite, if the object really 
were one ; and thus ventured the prediction that it would be 
hidden during most of the following night, but would reappear 
toward morning near the position in which it was seen the night 
before. The fulfilment of this prediction facilitated the esta- 
blishment of the true character of the object, but, without it, an 
equally certain hold on the satellite would very soon have been 
obtained by Prof. Hall alone. The credit of sole discoverer is 
therefore due to him. Simon Newcomb 


The Satellites of Mars 

lx may interest some of the readers of Nature to know that 
one of the recently-discovered satellites of Mars appears to have 
been certainly seen with the six-f»ot reflector at Parsonstown. 
My assistant writes me on the 17th instant : — 

u On the 8th instant (before receiving the Washington circular) 
I suspected very strongly at 11*45 P.M., while using the six- 
foot, that a satellite was visible, following the disc, ,about 1^ 
diameters. It appears now from the elements that it must have 
been the outer one. On the 15th instant, at il'30 P.M., I saw 
it quite distinctly preceding the planet, however not well 
enough to measure it, as I lost it again after a couple of minutes, 
owing to the strong glare of Mars. JL*st night I saw it again, 
but only by glimpses, twice or three times.” 

The unfavourable weather prevented the satellites from being 
looked for between the 8th and 15th instant. 

I may add that it seems probable that the satellites might 
have been measurable on the 15th instant with the bright liue 
micrometer had it not been in the maker’s hands. The low 
meridian altitude of the planet (25° at Parsonstown as compared 
with 40° at Washington) is of course a serious drawback to 
observations at the former place. Kosse 

Yorkshire, September 20 


The weather in this neighbourhood has been very unfavour- 
able for observation ever since the announcement of the discovery 
of two satellites of Mars, Last night, however (about 9.30), 
during little more titan lialf-an-hour’s interval of dear sky, the 
air being extremely steady, and the planet beautifully defined, I 
succeeded in seeing the outer satellite of the two. With the full 
aperture of my 18-inch silvered-glass equatorial reflector, and 
an ordinary achromatic eye-piece with a bar across the field 
biding the planet, the satellite was but glimpsed occasionally ; 
with a single double-concave lens (power about 180) it was 
visible, in spite of the brilliant light of the planet. Had I not 
known its exact position, however, I question whether I should 
have seen it at all. It is a most difficult object. 

Henry CoofER Key 
Stretton Rectory, Hereford, September 19 


A Good Suggestion 

The approaching meeting in London of librarians represent- 
ing the most important English, and, I believe, foreign, collections 
of books, makes the present a suitable time to otter suggestions 
as to the management of such collections. 

It has long seemed to me that an improvement might be 
made of a very simple nature, but capable of greatly increasing 
the working value of reference libraries, especially those of the 
first rank ; namely, to provide, somewhat as follows, for their 
being consulted by those who cannot personally visit them. 

Suppose that the authorities of such an institution as the 
British Museum or the Bodleian designate certain persons, not 
paid officers of the library, but known to its directors as well- 
educated, trustworthy, and acquainted with the resources of the 
particular library ; publishing the names and addresses of these 
gentlemen as willing, and believed to be competent, to under- 
amongst the books for those who may write to 
them from a distance*; the official authorities assuming no actual 


responsibility for the work so done, but merely recommending 
the persons to do it ; publishing at the same time a definite 
statement of the payment expected per day or hour by thesfe 
persons. 

Often when one would desire to consult a great public library 
in a foreign land, or in a distant part of one’s own country, 
nothing short of a personal visit would be of use, but in very 
many cases it would be quite possible to obtaia all that one 
desired by a simple business-like correspondence with a proper 
agent Sometimes the question is merely whether such or’such 
a book exists in the library, with perhaps an accurate copy of its 
title ; sometimes a special reference to a single page in an old 
and scarce scientific journal or set of transactions is to be veri- 
fied ; sometimes a few paragraphs are to be copied in the exact 
words of the author ; sometimes a name, date, or number is to 
be sought out ; sometimes a larger amount of work would be 
needed, but so definitely shaped out that instructions in writing 
could easily be given for it to an intelligent person on the spot. 
As it is, the consulting of such a distant library in person is often 
simply impossible, and even when possible, often involves such 
expense and delay as to make themselves seriously felt ; whereas 
by the plan proposed, the object in view might often be attained at 
a cost of time and money altogether trifling. In my own very small 
experience I once found it necessary to travel some 70* miles, 
losing three days, and spending about 7/., in order to refer to a 
buok for about ten minutes, while directions for making the same 
search could have easily been put upon half a sheet of note- 
paper, and carrying them out would have occupied a person 
living in the city in which the library was situated altogether not 
more than an hour or an hour and-a-half. 

la the neighbourhood of almost every large library competent 
men might readily be found to undertake such work as is 
suggested, and to whom the opportunity of increasing their 
income, or probably in time earning from this source alone a 
satisfactory income, would be welcome. The plan would admit 
of being carried out upon a small or an extended scale ; a library 
of the third or fourth class might afford a field for a single man 
only, while one of the first class would be likely gradually to 
enlist the services of a number ; if this were so sub-division of 
labour would be desirable, one person undertaking researches in 
natural history, another in mathematics, physics, or chemistry, 
another in classical learning, &c. 

While such work could not properly be done by the regular offi- 
cers of a public library, it would be important that the private indi- 
viduals who were to enter upon it should have the approval of, 
and should be recommended by, the library authorities, who 
might also very properly fix the rate of payment, recommending 
only those who were willing to accept the rules laid down. 

This plan has at least the merit that it might be tested with 
very little trouble, risk, or disturbance of existing arrangements. 
I believe that even in England with great libraries situated at 
comparatively moderate distances from almost every one in the 
kingdom, it would prove a great convenience ; to persons placed 
as are those who live here in America, with no library of the first 
rank on this side of the ocean, and with hundreds of miles often 
separating one from the larger of even those libraries which do here 
exist, the boon of access by letter to the greatest collections 01 
the world would be inestimable. It would be in a new direction, 
and a noble one, carrying out the tendency of the most modem 
civilisation which looks to placing, as far as possible, the 
resources of the whole earth within the reach of him who lives 
at any one spot upon its surface J. W. Mallet 

University of Virginia, Setember 5 


Some of the Troubles of John O’Toole respecting 
Potential Energy 1 

II. 

B. — Potential 2 z. f as meaning “ energy related to Potential 
PunctionsP 

We now pass to the second meaning of “ potential E,” 
It happens, by a most singular and unfortunate coincidence, that 
this class of E. can very well be called by that title for a reason 
quite distinct from that which we have been deprecating. The 
idea of the potential function, or briefly, potential, was f&st 
formed and thus named by Green. It has no reference whatever 
to existing in possibility ; it is concerned with present potency 
or power ; And it happens that potential E. of unit of may 

* Continued from p. 44X. 
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be very appropriately so termed by some physicists as being E. 
of potential, or ratber E« of difference of potential, or E. which 
is the complement of potential* This is evidently sometimes in 
the minds of our teachers : indeed, Clerk Maxwell directly tells 
us 1 that this is one sense in which the title is suitable ; he calls 
it a 44 very felicitous expression/' because it has the two differ- 
ently applicable meanings we have mentioned, 

7. Here, then, is our next gravamen. These two characters 
of this type of E. are quite heterogeneous and unconnected. 
Now a simple name can only refer to one character of a person 
or thing ; and if it happens, by accident, that the word that 
constitutes the name has two quite different meanings or refer- 
ences, and that both are applicable to the person or thing, if we 
mentally apply them both to that individual, we are guilty 
of a sort of punning or verbal skylarking ; as if for instance we 
should call Mr. Smith an upright man on account both of his 
erect carriage and of his moral probity. This is bad enough ; 
but further, the two characters which might be implied in the 
name 44 potential £.” are not merely heterogeneous ; they are 
mutually incompatible ; they cannot be put together into th • 
same complex idea, at least by ordinary mortals. Surely there 
is no occasion to stop to prove this. 

It is evident that the majority of our teachers feel this and the 
preceding inconveniences themselves. And I confess that I am 
now going to bring against them a more serious accusation than 
that of merely using unsuitable language. There is a most 
singular and apparently significant omifsion to be noticed in 
nearly all the manuals, referring to this subject, into which I 
have looked ; we have already alluded to this. 

8 . But we must take this opportunity of numbering it as the 
eighth of our gravamina. It is this, while teaching us about the 
different classes of E. and tellingus that one is called 44 potential, * 
they abstain from telling us why it is so called ! This omission 
is so remarkable, in itself, as occurring in books intended to 
impart instruction, and so unlike the ordinary behaviour of our 
doctors, that there must be some very particular reason for it. A 
single person might make this omission by pure accidental inad- 
vertence ; but when a number of persons do so it cannot be thus 
accounted for. There is no explanation but this— that they 
perceive the botherations connected with this confounded, I 
mean confounding, name, 44 potential E./* and rather than 
acknowledge how matters stand, and own themselves to blame, 
they try to slur the thing over by giving no meaning of the name 
at all. Kankine, indeed, 9 just alludes to the la t meaning of 
** potential E.,” which refers to its connection with potential 
(function) ; but that is all ; not a word about the incongruity 
betwetn it and bis own original meaning, just as if none existed 
Clerk Maxwell, however, as we have just seen, boldly takes the 
bull by the horns, and tries to make both himself and us believe 
that he is delighted with this Janus-like name and wqh the com- 
pounding of its two incompatible meanings. It so happens lhat 
the writings of that distinguished physicist contain as striking an ! 
illustration as could be conceived of the inconvenience of the 
ambiguity of this 14 very felicitous expression.” We have already 
mentioned it, but with a different object in view. Having told 
us in one place that 44 potential E.” is "the E. which the system 
has not in actual possession,” he also tells us elsewhere * that “ the 
leaden weight of a clock when it is wound up has potemal E., 
which it loses as it descends.” The weight set^-to and works 
with which it has not in possession, but only has the power 
to acquire, and which it loses the power of acquiring 1 ! 4 in the 
first statement he was thinking of the first meaning of potential 
E* and in the second statement of the other meaning. 

It might be said that if we discard the first meaning of 
44 potential E.” on account of its intrinsic wrongness, we shall, 
at the same time, abolish this last difficulty, which arises from 
its relation with the second meaning, and that this second mean- 
ing, which is admittedly good in ttself will then have nothing 
against it. Bat in the first place the associations of the name 
44 potential E.” with the first meaning are too strong to be easily 
got rid of. It would be all but impossible to retain the word 
and confine it strictly to the second meaning. 

9. But besides, 44 potential E.” in this second meaning, though 

1 •* Heat/* p ; 44 Matter and Motwm, w p, 8* :~ 44 Potential E.—A very 
felicitous expression, since it not only signifies the E. which the system has 
not m actual possession, but only has the power to acquire, but it also indi- 
cates its comucuon with what hat been called (on other grounds) the Poten- 
tial Function, * 

* Phit. Mag., February, 1867. 

3 “Theory 01 Heat," p »8t. 

4 We have already seen above, that die weight never acquires more 
than a quite insensible amount of 4 'actual E.,” so called. 


good in itself, has inconveniences independent of this when 
applied as I believe it universally is, to E. conceived of as exist- 
ing in the body moved ; for potential (function) does not appertain 
to the body moved, but entirely to the force concerned. 

C , — Potential B, % as meaning 44 Energy* of Potency P 

As to the third meaning of 44 potential E,,” it has been 
said (and indeed Kankine may have had this in view in one 
place ') that it need not be taken to imply anything more than 
E. of potency or power without reference to Potential (function) ; 

10. But according to this, 44 potential E.” would mean the 
power of doing work which consists in power ; and it would be 
as great a tautology as 44 umbrageous shades.” 

1 1. And again, if it be the special distinction of one class of 
E. that it is E. of potency it necessarily follows that the other 
class, observe the so-called ac*ual E , is E, of im potency / 

12. Anti besides, there is the same incompatibility between 
this meaning, C, and meaning A, as there is between B and A. a 

As to the whereabouts of Potential Energy . 

We shall now pass from the perplexities connected with thia 
unlucky name, “potential E.” to consider the behaviour of our 
teachers towards the thing itself. It will conduce to clearness 
to drop this name now, since our objections are no longer directed 
against iV, and adopt another very common one for the same 
thing, viz., 14 E. of position.” 

13. The E. of position is usually regarded and spoken of as 
belonging to, or being in the My in question which may be 
about to move and acquire K. of motion. This puzzles poor P. 
terribly ; not only on account of the difficulty of grasping the 
thing mentally and of putting any clear meaning into it, but also 
because the doctors, both individually and collectively, often 
display such curious inconsistency respecting it. 

But before proceeding to consider directly the nndesirableness 
of this way of viewing E. of position, let us observe that it is the 
cause of all the above perplexities, which, indeed, seems to be 
sufficient objection to it ; and let us endeavour to find out why 
the doctors should have had recourse thereto. 

The physicists having determined, for the reasons below, 
to talk of this E of position as being in the body, and that body 
being just the same (and, when regarded as attracts/ or repel W, 
as is u-ually done, equally inert) in whatever position it stands, 
it becomes necessary to provide for this by a little ingenious 
dodge; for such the phrase 44 potential E., as now generally 
used, really is. 44 Potential E, plays the same part as a con- 
juror’s t mpty case or shape, which is made to represent some 
solid object which is really lying elsewhere, or is perhaps actually 
doing dutv there. Our physical piestidigitateurs tell poor P. 
that this E. is 44 in the body,” that the body 44 has it,” that 
the body 44 possesses it,” with other similar expressions. But 
what is it that they are presenting to him all the time? “Potential 
E., H which sounds to him very fine, and which he thinks must 
be something very serviceable, but which is in reality only an 
empty shape, for it is 41 E. which the body has not in actual 
possession ” 1 ! They have adopted the precise inverse of the 
famous device employed by Ulysses when he told Polyphemus 
that Ms name was oSrir. We have mentioned and reckoned 
this grievance already, on its own account ; we have returned to 
it now only to show how the present one necessitates the use of 
this delusive name 44 potential E.” 

Why then is it that our teachers (save the mark !) wish thus to 
make-believe that they have got their E. of position in the body? 
The principal reason is this — They have to keep straight with 
the metaphysicians. In these days it is generally perceived that 
we should, as much as possible, avoid treating force as an 
objective something. When energy docs not come prominently 
forward into discussion they can use the same forms oS expression 
about force as their grandfathers did, though intending them 
only as such. The term 44 force” is ** very useful,” in that "it 
enables us to abbreviate statements which would otherwise be 
long and tedious ; ” and no harm is done by using it when the 
necessary raervation as to its being only a convenient mode of 
speech U known to underlie all the statements and discussion. 
But when Energy, which must be taken as real and objective in 
some sense, is the subject of their talk, they become extra 
cautious, and, fearing to put this objective affair into non-objec- 


* " Eocyclorp. Brit.” (1857), vot. xhr., article 44 Mechanic*.” 

* In KichoU's. “ Cyclop, of Phy*. Science* potenpal E. it said tomes n 
E. of m powtx or force, hut it it easy to «e that this dot* not mend the 
matter at alk As a dbiingniilu** titleit implies that a aum*g body has 
no fqrce nor power , no "power of performing work, that is to say no *« 
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tive force, or tension, or stress, they are driven to thrust it into 
the body, notwithstanding the perplexities and contradictions 
caused by so doing, and notwithstanding the painful necessity 
incurred thereby of hoodwinking poor P. in the above manner, 
and endeavouring to hoodwink the metaphysicians. But there 
is really no reason why force with the saving reservation should 
not be introduced as freely into the discussion of E, as into 
other questions of dynamics ; and the physicists often do intro- 
duce it thereinto ; but then, when frightened at what they have 
done, they will silently withdraw it again. All the inconsistencies 
of the doctors, and their capriciously varying moods of freedom 
and shyness respecting “ force,” and their stepping up and down 
from one platform of thought to another, perplex poor P. beyond 
measure. He knows nothing but what they tell him ; and he 
dares not attribute his difficulties to anything but either the 
abstruseness of the subject or his own stupidity. 

But probably ♦here was another motive, also, for this melan- 
choly idea of putting the E. of position into the body, viz , the 
desire for simplicity of arrangement Since E. is E. ,and the 
kinetic E. is undeniably in the body, it would seem to be an 
Orderly proceeding to put the other there too. But this would 
be as if a methodical housekeeper should keep her coals and her 
blankets in the same “hole” because they are both wanning 
apparatus, though in very different ways. And besides, we 
shall find that whatever may be the gain in this respect in putting 
both the types of E. into the body, it is outweighed by a certain 
loss of true correspondence and clear analogy, which will be 
mentioned farther on. 

We now come to the more direct conrideration c>f the merits 
of this procedure of putting 4he E. of position into the body. 
Let us begin with an interesting little illustration of its character. 
It is the ordinary and legitimate mode of expression to say that 
when a stone is projected vertically upwards, the gravitational 
attraction between the earth and stone draws the stone down again 
and ^ives it the kinetic E. with which it strikes the earth. And the 
gravitation attraction is usually and conveniently conceived and 
spoken of as being all the earth’s : and the stone is usually 
regarded as being simply attract*/. Every doctor will frequently 
speak thus ; and nevertheless he will also, and sometimes in the 
same breath, 1 tell us that it is the stone, say at the highest point 
of its ascent, that has E. of position due to its height from the 
ground. So then the connecting attractive force, which is tu do 
the work of drawing the stone down again, and which is therefore 
one factor of the E. present, is regarded as being in the earth, 
but the E. as being in the stone ! This is one way no doubt of 
teaching poor P. the difference between force and E ! Take 
another illustration. Some of our foremost doctors * tell us that 
when a bow is drawn and about to discharge the arrow or the 
bolt it is the arrow or the bolt that has E. of position ; in this 
they have at least the merit of consistency. Poor P. generally 
feels that this conveys no distinct idea at all to his mind ; of 
course he dares not thing it wrong. Then he finds other doctors * 
who tell him (though in so doing they are inconsistent 4 with 
themselves) that in this case the E. is in the bow. What is to 
be done now ? Is this distracting E. of position “ like a bird so 
that it can be both here and there at the same time ” ? Or are the 
doctors on one side — how shall we write it — wrong ? At any 
rate, since the doctors differ, poor P. must needs choose for 
himself, and in order to escape the above perplexities and also 
for the following reasons, he elects to conceive of the E. of 
position as not in the body but in the force or forces concerned 
which are at least virtually there ; it being an ulterior and quite 
another question, what is force ? 

The discussion is of course now, as it has been all along, only 
ms to modes of conception or of expression, and not as to the 
science of our doctors. All agree that if you spend E. against 
the resistance of the inertia o? a mass in giving it velocity or 
acceleration, you have bestowed your E. on the inertia of that 
body, you have transferred your E. to that inertia. So, in exact 
correspondence and analogy, if you spend E. against the resist- 
ance of the gravitation attraction, for instance, in raising a stone 
to a certain height you have bestowed your E. on that 


attraction, you have transferred your E. to gravity. That 
attraction was beforehand pulling at the stone as ha rd as it 
could ; but it had no power of doing work, according to the 
definition of work, ie., it had no energy according to the defini- 
tion of E. You have given it E., or the power of performing 
work by affording it the condition necessary for its doing work, 
viz., space to work through. Why will not the doctors say this 
in so many words, when they do say it virtually in various forms ? 
From Newton down they tell us this, that the work done by a 
force is fs {s being the space through which the force f acts) ; 
but the work done is the measure of the preceding E. or power 
which of course the force had of doing that work ; why then 
will they scarcely ever say that the E. of a force is fs\s bring 
now the space through which he force will have opportunity of 
acting) ? When they do say in substance what we want them to 
say, they avoid most carefully the direct clear statement of it in 
so many words. 1 ** This kind of E. [potential] depends upon 
the work which the forces of the system would do if the parts of 
the system were to yield to the action of those forces.” That, 
of course, means precisely the same as the following, which, how- 
ever, expresses the thing more directly. This kind of E. 
(potential) is the E. which the forces of the system possess in 
consequence of the possible displacements of the parts of the 
system under the action of those forces. Tait himself, both in his 
Glasgow lecture and in his “ Recent Advances,” tells us that 
a wound up spring or bent bow has potential E. Clerk Maxwell 
tells us the same. If so we have a right to speak of the energy 
of the gravitation attraction. In a certain respect the cases are 
different, but not so as to affect fhe present point 

This, our putting of the E. of position into the forces, instead 
of into the body or bodies, does not, of course, explain the action 
any more than the other does, but it gives a conception (pro- 
visional, if you like) which is much clearer and in better 
analogy , and, as we have said, free from all the above-recounted 
confusions. Moreover, the expression “E. of a force ” has the 
great advantage of keeping before the mind of poor P. the fact 
that force and energy are not the same, a distinction which he is 
slow to apprehend, and which it is of the utmost importance to 
him that he should get proper hold of. 

And now that we have got our E. of position into its most 
convenient seat, what shall we call it, and how shall we speak 
of its action? We cannot be dreadfully wrong if we call it by 
a name suggested by an expression of Helmholtz ; let it be 
** Energy of Tension Does it not seem more logical to desig- 
nate it by its -essential characteristic than by what is only a 
condition though an indispensable one ; for this latter we do when 
we call it E. of position or configuration. And as to its action let 
us say that when E. is being, as it is usually expressed, transformed 
from potential to actual E., or vice versd, it is transferred from 
the forces to the bodies of the system, or vice vend. If these 
expressions are unsuitable and erroneous, then let every one abstain 
from language which is precisely tantamount to them. But our 
doctors do not do this ; and it fortifies us greatly in the belief 
that we are right to know that our doctors, when they are quite 
themselves, say the very same in substance, though not in so 
many words. On the other hand, if these expressions recom- 
mend themselves to us, let us use them boldly and consistently 
without mincing matters. Deschanei seems to have been on 
the point of using them in one place. 1 However, the fear of his 
confreres suddenly rose before his eyes, and having written (or 
his translator for him) the word “ transferred,” he stops short 
without telling us from what and to what the transference is 
made ; he leaves us to complete for ourselves the sense of the 
passage, which clearly is that the transference is from the forces 
to the bodies, and vice vend. 

Poor Publius and myself have several other complaints to 
make ; but probably we have said enough to excite the sympathy 
of all considerate persons. 

Dublin 

Hew Electric Lights 


* Ckrk Maxwell’s “ Heat,’* p, »8i bottom ; see Willson's “Dynamics,” 
P* *47. 

* k,g. Balfour Stewart, 4 ‘ Cons, of E,” p. as (but see bis “Elem. Phys.,” 
p. 106). 

3 Tait* " Recent Advances ” p. r8 ; Willson, “ Dynamics,” p. a 7 8. 

4 The inconsistency is startlingly exhibited m a single sentence for which 
two doctor* ate responsible, “U ns. Univ./* p m, “the potential & of a 
raised weight at bent sprii.g,” If the potential E. is in either one of these it 
cannot be in the other. We have the same in a single sentence in Thomson 
and Tab, p. *78 (two doctors, again, responsible) ; also in Tail's Glasgow 
lecture. 


Under the above title Hr. Munro describee, in Nature, 
voL xvi. p. A*2, M. Lodighin’s device for an electric light. 
This is no novelty but a simple repetition of an invention made 


1 Th. only exception that I remember to bey. wen u effected. euriou*ty 
b? lunkiE hinmelf. the inventor of E. «*.«.. fcXM. 
ebrowy/ •« S3, he ssys, E. of Enc,cL 

H *iv., “ M echanics, be speaks of the E , of ah effort. 

* “ Nat. Phil p, 79 
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by Mr. Starr, a vcnmg American, and patented in this country 
under t be title of ** King** Patent Electric TJtfht,* specification 
enrolled March 25, 1846, An account of it, with drawing 
may he found in the Mechanic' $ Afawtinc, A: 'HI 2£, 1846, 
p. 3*2. To this are appended some editorial remarks m which 
the novelty of the Invention was at that date disputed. Those 
who care to follow the subject further mav find a letter of mine 
replying to this editorial criticism in the Mechanic's Marine 0 i 
May 9, 1846, p. 348. 

I constructed a large battery and otherwise assisted Mr. Starr 
in his experiments on this light. The 4 -wick/* as Mr. Monro 
aptly calls it, was a stick of gas retort carbon, like that pictured 
(Nature, p, 423). excepting that it was affixed to supports of 
porcelain in oriW to remedy the fracture which occurred to our 
first apparatus in which the carbon stick was rigidly held in 
metallic forceps. Thus the improvement of M. Kosloff was 
also anticipated. 

The lamp* glass was a thick barometer tube about thirty-six 
inches long, with its upp'r end blown out *o form a large bulb 
or expanded chamber. The carbon and it*; connections were 
mounted in this with a platinum wire passing through and sealed 
into the upper closed and expanded end of the tube. 

The whole of the tube was then filled with mercury and 
inverted in a reservoir, and thus the carbon stick, &c., were left 
in a Torricellian vacuum. The current was passed by connect- 
ing the electrodes of the battery with the mercury (into which a 
wire from the lower end of the carbon dipped) and with the 
upper platinum wire respectively. A beautiful steady light was 
produced accompanied with a very curious result which at the 
time we could not explain, viz., a fall of the mercury to about 
half its barometrical height and the formation within the tube of 
an atmosphere containing carbonic acid. 

I have now little doubt that this was due to the combustion of 
some of the carbon by means of the oxygen occluded within 
itself. 

In pointing out this anticipation of M. Lodighin’s invention I 
do not assume or suppose that any piracy has been perpetrated. 
It is one of those repetitions of the same idea which are of such 
common occurrence and which cost the re-inventor and his 
friends a vast amount of trouble and expense that might be saved 
if they knew what bad been done before. 

T may add that the result of our battery experiments was to 
convince^ Mr. Starr that a magneto-electric arrangement should 
be used as the source of power in electric illumination ; and 
that he died suddenly in Birmingham in 1846, while constructing 
a magnetic battery with a new armature which, theoretically, 
appeared a great improvement on those used at that date. Of 
its practical merits 1 am unable to speak. 

Twickenham, September 18 W. Mattie u Williams 


Serpula Parallela 

Two or three years ago I read somewhere that Serpula 
parallela of M‘Coy is probably a vitreous sponge. Can any 
of your readers give me a reference for this ? I wish to give 
the authority for this happy suggestion to which Mr. Young and 
I referred last year. John Young 

Glasgow University, September 19 


HYDROGRAPHIC SURVEY OF THE BALTIC 

VITE learn from the Stockholm Nya Dagligt A lie ha ft da 
V* that during the month of July last a hydrographical 
survey of the Baltic was carried out by two vessels 
belonging to the Swedish navy, which were placed for 
this purpose at the disposal of the Swedish Royal Academy 
of Sciences for a month* A grant of about 550/. is 
intended to cover the expenses of three such expeditions. 
The whole of the Baltic, from a line drawn from Arendal 
to Jutland to the head of the Gulf of Bothnia and from 
the Swedish coast on the one side to the Finnish, Russian, 
German, Danish, and Norwegian on the other, was 
examined for temperature and salinity along thirty-four 
lines, measuring together more than 23,000 English miles, 
and including 200 stations* At every such station the 
temperature and salinity of the sea water were ascertained 
at the surface and at several different depths down to the 


bottom, about 1,800 different determinations of tem- 
perature having been made and a corresponding 
number of samples of water obtained. The nature 
of the bottom has also been ascertained by instru- 
ments which brought up samples not only from the 
surface of the bottom, but also from a variable depth, 
occasionally several feet, under it. The plan of this 
survey, which is said to he the most complete that has 
yet been made for its special objects, the determination 
of the salinity and temperature, was drawn up and 
carried out by Prof. F. L. Ekman. New instruments for 
taking samples of sea-water at different depths were 
employed, and as the temperature of t''e water did not 
undergo any perceptible alteration during the time 
required for getting it to the surface, for every sample 
that was obtained, the temperature of the depth from 
which it was raised was ascertained simultaneously, 
without any great loss of time. The survey shows the 
Baltic and the Gulf of Bothnia to consist of three strata, 
differing greatly in temperature, and often very sharply 
defined, viz., an upper stratum, which is warmed during 
the summer by the heat of the sun to a pretty high 
temperature, a lower, in which the cold of winter still 
prevailed to a great extent, and under the latter still 
another of a somewhat higher temperature than the 
intermediate stratum, the third stratum being of great 
thickness where the depth was considerable. In the 
Gulf of Bothnia, as in Skagerack and Kattegat, on the 
other hand, the temperature diminished steadily in pro- 
portion to the depth, as is commonly, the case in the 
ocean. The uppermost summer-warm stratum of water 
was found to be of variable thickness at different places 
in the Baltic ; at some it was scarcely perceptible at the 
period of observation. This and other peculiarities will 
probably be explained in the course of the working out of 
the observations which is now proceeding. 


OUR ASTRONOMICAL COLUMN 

The Saturnian Satellite Hyperion.— 1 The fol- 
lowing ephemeris of this satellite for the next period of 
absence of moonlight is founded upon the elements 
calculated by Prof. Asaph Hall, of Washington, from his 
measures in 1875. Though limited to dates when Saturn 
may be observed while the moon is absent, probably her 
presence, except when very near the planet, is less an 
impediment to viewing so faint an object than the 
unavoidable proximity of the planet itself. 


At loh. Greenwich M.T. 



Pos. 

Hist. ! 


Pos. 

Disc 

Sept 30 . 

, 26*1*8 ... 

478 j 

Oct. 6 ... 

277*4 

... 2 * 9*5 

Oct. l . 

. 270*6 ... 

l iS‘6 I 

» 7 

278*8 

• > 77’4 

„ 2 .. 

. 273*0 

176*6 i 

.. 8 - 

281*2 

... 130-8 

a 3 •• 

. 2 74*3 *• 

215*8 1 

», 9 ... 

2*67 

... 76-5 

,» 4 * 

i» 5 •• 

. 275*3 ... 
. 276-3 ... 

234*1 j 

232*3 ! 

,, 20 ... 

321*0 

22*1 


An ephemeris of the five inner satellites of Saturn, by 
Mr. Martb, appears in No. 2,154 of the Aslronomische 
Nachrichten. It is elaborately compiled, but this the first 
portion, extending to September 20, only reached this 
country on the date of its expiration. It is to be regretted 
that a work of this interest involving so much care and 
trouble in its preparation, should not have been in the 
hands of astronomers earlier j it is not the first instance 
of unfortunate delay in the publication of communications 
of immediate utility in this periodical of late, 

The New Comet (1877, 1V,)*—A first approximation 
to the orbit of the faint comet discovered at Marseilles on 
the 14th inst. calculated by Mr* Hind upon M. Coggia’s 
observation on that date, and observations at Leipsic by 
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Prof. Bruhns, and Strasburg by Prof. Winnecke on the 
17th and 1 8th respectively, gives the following elements 
Perihelion Passage, September 6-4104 Greenwich M.T. 

Q t U 

Longitude of the Perihelion ... ill 47 45 ) True equinox, 
„ Ascending Node ... 251 45 50 ) Sept, 16. 

Inclination to Ecliptic 78 35 58 

Log. Perihelion Distance o 198282 

Motion — retrograde. 

The middle observation is represented with errors of 
+ 7" in longitude and - 2" in latitude. 

A few computed positions are subjoined, but they are 
to be regarded only as rough ones : — 


At lab. G.M.T. 

R.A. 

N.P.D. 

Distance fre 


h m. s. 

O ; 

the earth 

Sept. 26 ... 

8 2f 52 

■ 45 9*9 

... 1655 

„ 28 ... 

» 19 34 • 

. 45 4 b 6 

... 1 622 

»» 3 ° ••• 

8 17 4 ., 

. 46 24 4 

... 1-588 

Oct. 2 ... 

8 14 21 

. 47 3 '* 

•• 1 '554 

„ 4 ... 

8 n 24 . 

• 47 43*2 

... 1-520 

.. 6 ... 

8 8 13 . 

.. 48 24 8 

... i486 


According to the above orbit the comet will remain 
visible for many weeks, approaching the earth, though 
receding from the sun, as it descends to the node ; the 
intensity of light, however, is not likely to much exceed 
twice its actual amount. The elements do not present a 
striking similarity to those of any comet prevkmsly com- 
puted. 

It is the fourth comet newly discovered in the present 
year, the others having been found (i) by M. Borreliy, 
February 8 ; (2) by Prof. Winnecke, April 5 ; and (3) by 
Mr. Swift on April 11. D’ Arrest’s comet of short period, 
which has been observed on its fourth return, is to be 
added to these, and as this cornet is still in a position to 
be observed with our larger instruments a lew places are 


subjoined : — 

At Paris Noon. 

R A. JvP.D Distance from 

h. m. s. o ' the earth. 

Sept. 2Q ... 4 51 ^ ... 89 56*4 ... 1425 

Oct. 3 4 51 12 ... 90 32 6 ... 1416 

„ 7 4 50 44 -- 9* tS *5 1 ‘409 

„ II ... 4 49 4* ••• 9*43*5 • • * 4°3 

„ 15 ... 4 4*$ 2 ... 92*7*3 • • * 39S 


FAMINES AND SHIP IV KECKS 

T HE following letter from Dr. Balfour Stewart appeared 
in the Times of Saturday last 
1 have read with much interest your various articles 
on Dr, Hunter's researches into the Madras rainfall and 
the possible connection of famines with sun-spots, and 1 
perceive from the letter in your columns of yesterday by 
Mr. Henry Jeula, of Lloyd's, that he has found most 
shipwrecks during periods of maximum solar activity. 

I consider it a fortunate thing for science that the 
physics of the sun are now judged of sufficient importance 
to occupy the attention of the leading journal, inasmuch 
as the duty of the man of science is rather quietly to con- 
tinue investigating than to endeavour to force prominently 
before the public the results of his work. 

It has been recognised now for several years that in 
this particular case of shipwreck as in others the study of 
solav physics must ultimately lead to results of national 
importance. , In illustration of this I may quote from a 
lecture delivered by Mr. Lockyer in October, 1872 
(“ Solar Physics,” p. 423) 

M Mr. Meldrum, a distinguished meteorologist, who 
lives, not m the temperate zones of the earth, where the 
meteorological conditions are irregular, but in the torrid 
zone, where regular meteorological phenomena, and 
among them cyclones, abound, tells us that it is no longer 
correct to merely associate cyclones with the tropics. He 
tells us that the whole question of cyclones is a question 


of solar activity, and that if we write down in one column 
the number of cyclones in any given year and in another 
column the number of sunspots in any given year, there 
will be a strict relation between them — many sun-spots, 
many hurricanes ; few sun-spots, few hurricanes. Only 
this morning I have received a letter from Dr. Stewart, 
who tells me that Mr. Meldrum has since found that what 
is true of the storms which devastate the Indian Ocean 
is true of the storms which devastate the West Indies ; 
and, on referring to the storms of the Indian Ocean, Mr. 
Meldrum points out that at those years where we have 
been quietly mapping the sun-spot maxima the harbours 
were filled with wrecks, vessels coming in disabled from 
every part of the great Indian Ocean. Now that surely 
is something worth considering, because, if we can 
manage to get at these things, to associate them in some 
way with solar activity, so that there can be no mistake 
about it, the power of prediction — that power which 
would be the most useful one in meteorology, if we could 
only get at it — would be within our grasp.” 

I will, with your permission, make a few remarks on 
the present position of the problem and on the scientific 
policy for the future which this position naturally suggests, 
j In the first place, what are the facts? Without the sun, 
j the atmosphere of our earth would be as dead and in- 
active as a cotton mill without fire in its boiler. As in 
the case of such a mill, the work done will depend upon 
the strength of the furnace fire, so that if the fire be 
variable the work will vary with it. As regards our earth, 
we know, to begin with, of two distinct periods of meteo- 
rological variation. The one of these is due to the change 
of apparent position of the sun in the heavens caused by 
the earth’s rotation, and its length is one day. The other 
is due to a similar change caused by the earth's revolu- 
tion, and its length is one year. If the sun were intrinsi- 
cally constant we should not be justified in looking for 
any other variation (unless we attribute some influence to 
the moon) ; but if the sun be variable in its power we are 
led to look for a corresponding variation in terrestrial 
activity. Now we know that the sun is a variable factor. 
At certain periods his disc is absolutely free from spots, 
while at others it is studded with these curious objects. 
On these last occasions we have other lines of evidence, 
which lead us to believe in the intense activity of the sun, 
or, in the forcible language once used by the late Sir J. 
Herschel to myself, the solar pot seems then to be boiling 
very rapidly. If we are to reason by analogy at all, the 
terrestrial pot must follow the solar one, and occurrences 
denoting a deficiency of energy, such as periodical famines, 
depending on local failures of vegetable food, will be 
grouped round years of deficient solar activity, while 
other occurrences, depending on great energy, such as 
cyclones and shipwrecks, will rather follow the periods of 
maximum solar activity. I have taken two instances 
(famines and cyclones), but I might have taken others of 
a more recondite nature, such as the phenomena of terres- 
trial magnetism, concerning which I believe I am justified 
in stating that those who work at this branch of science 
are satisfied that a decided effect has been traced to the 
variability of the sun as a cause. 

It is quite right that men of science who are pursuing 
other branches of inquiry, that statesmen who have to 
utilise the teachings of science for the benefit of nations, 
and, permit me to add, editors of powerful journals like 
your own, should wish that the proof might be of a more 
absolutely convincing kind than that which has satisfied 
the workers that they are on the right way. At present 
the problem has not been pursued on a sufficiently large 
scale or in a sufficient number of places. In fine, if the 
attack is to be continued, the skirmishers should give wav 
to heavy guns, and these should be brought to bear 
without delay now that the point of attack is known. 

There are, of course, two ways of treating the problem. 
The evidence may be pronounced insufficient and the 

z 2 
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workers stopped, when the research will gradually die out 
from want of support On the other hand, if, as you, Sir, 
admit, we are on a track of a discovery which will in time 
enable us to foretell the cycle of droughts, public opinion 
should demand that the investigation be prosecuted with 
redoubled vigour and under better conditions. 

My object in writing this letter is to express a hope 
that your powerful influence may not be wanting in 
furtherance of a branch of inquiry from which I, as an 
individual worker in it, am undoubtedly of opinion that 
the greatest national benefit must in time arise. If fore- 
warned be forearmed, then such a research will ultimately 
conduce to the saving of life both at times of maximum 
and minimum sun-spot frequency. 

Owens College, Manchester, September 20 

PROF. ADAMS ON LEVERR IE R'S PLANETARY 
THEORIES 

'T'HE following admirable statement concerning Le- 
verrier’s more recent work was made on the occasion 
of the presentation of the gold medal of the Astronomical 
Society, in February, last year, to him by Prof. J. C. 
Adams, the president. It will be read with a mournful 
interest at the present time : — 

It is not many years since our medal was awarded to 
M. Leverrter for his theories and tables of the four 
planets nearest the sun, viz., Mercury, Venus, the Earth, 
and Mars. Long before this he had been occupied with 
the larger planets, but before proceeding further w th 
their theories he found it necessary to establish on solid 
foundations the theory of the motion of the earth, on 
which all the rest depend, and this again naturally led 
him to investigate the theories of the three nearer planets 
which, with the earth, constitute the inferior portion of 
the planetary system. 

By the comparison of these theories with obser- 
vations, M. Leverrter was led to two interesting results. 
He found that in order to bring the theories of Mercury 
and Mars into accordance with observation, it was neces- 
sary and sufficient to increase the secular motion of the 
perihelion of Mercury, and also the secular motion of the 
perihelion of Mars. 

Hence M. Leverrier inferred that there existed on 
the one hand, in the neighbourhood of Mercury, and on 
the other, in the neighbourhood of Mars, sensible 
quantities of matter the action of which had not been 
taken into account. 

This conclusion has been verified with respect to 
Mars The matter which had not been considered, turns 
out to belong to the earth itself, the mass of which had 
been taken too small, having been derived from too small 
a value of the solar parallax. A similar increase of the 
mass of the earth is indicated by the theory of V r enus, 
and a corresponding increase of the solar parallax is 
likewise derived from the lunar equation in the motion of 
the sun. 

With respect to Mercury, a similar verification has 
not yet taken place, but the theory of the planet has 
been established with so much care, and the transits of 
the planet across the sun furnish such accurate obser- 
vations, as to leave no doubt of the reality of the phe- 
nomenon in question ; and the only way of accounting 
for it appears to be to suppose, wah M. Leverrier, the 
existence of several minute planets, or of a certain quan- 
tity of diffused matter circulating about the sun within 
the orbit of Mercury". 

The results which M. Leverrier had thus obtained 
from his researches on the motions of the inferior planets 
added to the interest with which he now entered upon 
similar researches on the system of the four great planets 
which are the most distant from the sun. Such researches 
might furnish information respecting matter hitherto un- 
known existing in the neighbourhood of these planets. 


Possibly they might *%rl indications of the existence of 
a planet beyond Neptpne, and at any rate they would 
provide materials which' wotfld facilitate future discoveries. 

As I shall have occasion to explain later on, the 
theories of the mutual disturbances of the larger planets 
are far longer and more complicated than those of the 
smaller, so that all that M, Leverrier had yet done might 
be almost regarded as merely a prelude to what still re- 
mained to be done. Increased difficulties, however, far 
from deterring, seemed rather to stimulate him to greater 
exertions. 

On May 20, 1872, M. Leverrier presented to r the 
Academy an elaborate memoir, containing the first part 
of his researches on the theories of the four superior 
planets, Jupiter, Saturn, Uranus, and Neptune. This 
memoir contains an investigation of the disturbances 
which each of these planets suffers from the action of the 
remaining three. Throughout this investigation the de- 
velopment of the disturbing function, as well as that of 
the inequalities of the elements is given in an algebraical 
form, in which everything which varies with the time is 
represented by a general symbol, so that the expressions 
obtained hold good for any time whatever. Thus the 
eccentricities and inclinations, the longitudes of the peri- 
helion and of the nodes are all left in the condition of 
variables. The mean parts of the maj~>r axes, which 
suffer no secular variations, are alone treated as given 
numbers. 

At the end of the rtsurne of the contents of this 
memoir, given in the Comptcs Rend us, M. Leverrier lays 
down the following almost appalling programme of the 
work still remaining to be done. 

It would be necessary, he says, — 

1. To calculate the formulae, and to reduce them into 
provisional tables. 

2. To collect all the exact observations of the four 
planets, and to discuss them afresh, in order to refer their 
positions to one and the same system of co-ordinates, 

3. By means of the provisional tables, to calculate the 
apparent positions of the planets for the epochs of the 
observations. 

4. To compare the observed with the calculated 
positions, to deduce the corrections of the elliptic ele- 
ments of the four planets, and to examine whether the 
agreement is then perfect 

5. In the contrary case, to find the causes of the dis- 
crepancy between theory and observation. 

Extensive as is this programme, it has already been 
completely carried out as regards the planets Jupiter and 
Saturn, and partly so as regards Uranus and Neptune. 

Having received from the Academy the most effectual 
encouragement to pursue his researches, M. Leverrier 
lost no time in bringing them gradually to completion, so 
that they might become available for practical use. 

Accordingly, on August 26, 1072, he presented to the 
Academy a memoir containing a complete determination 
of the mutual disturbances of Jupiter and Saturn, and 
thus serving as a base for the theories of both these 
planets, which are closely connected with each other. 

Again, on November 11, 1872, he presented his deter- 
mination of the secular variations of the elements of the 
orbits of the four planets, Jupiter, Saturn, Uranus, and 
Neptune. These variations are mutually dependent on 
each other, and must be treated simultaneously. Their 
determination consequently involves the solution of sixteen 
differential equations, which are very complicated in form, 
and can only be integrated by repeated approximation. 

This part of the work forms a necessary preliminary 
to the treatment of the theory of any one of these planets 
in particular. 

On March 17, 1&73 , M. Leverrier presented to the 
Academy the complete theory of Jupiter \ and on July 14 
in the same year he followed it up oy the complete theory 
of Saturn. 
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On January 12, 1874, he presented his tables of 
Jupiter, founded on the theory which has just been men- 
tioned, as compared with observations made at Greenwich 
from 1750 to 1 830, and from 1836 to 1869, and with obser- 
vations made at Paris from 1837 to 1867. 

Again, on November 9, 1874, he presented to the 
Academy a complete theory of Uranus. Already in 1 846, 
in his researches which led to the discovery of Neptune, 
M. Leverrier had given a very full investigation of the 
perturbations of Uranus by the action of Jupiter and 
Saturn. In the memoir just mentioned lie gives a fresh 
investigation, including a full treatment of the perturba- 
tions of Uranus by the action of Neptune. 

On December; 14, 1874, he presented a new theory of 
the planet Neptune, thus completing the theoretical part 
of the immense labours which he bad undertaken with 
respect to the planetary system. 

Finally, on August 23, 1875, he presented to the 
Academy the comparison of the theory of Saturn with 
observations. 

Such is a bare enumeration of the various labours for 
which our science is already indebted to our illustrious 
Associate. 

That any one man should have had the power and 
perseverance required thus to traverse the entire solar 
system with a firm step, and to determine with the utmost 
accuracy the mutual disturbances of all the primary 
planets which appear to have any sensible influence on 
each other’s motions, might well have appeared incredible 
if we had not seen it actually accomplished. 

I will now proceed to give a brief outline of the 
investigations relating to the motions of the four larger 
planets, with which we are now more particularly con- 
cerned. The most important parts of these investigations 
are printed in full detail in the volumes of Memoirs which 
form part of the Annals of the Observatory of Paris. 

As in his former researches, M. Leverrier here also 
exclusively employs the method of variation of elements, 
and the investigations are based on the development of 
the disturbing function given by him, in the first volume 
of the Annals of the Paris Observatory , with greater 
accuracy and to a far greater extent than had ever been j 
done before. j 

The eighteenth chapter of M. Leverrier’s researches, ! 
which forms nearly the whole of the tenth volume of the 
Memoirs , is devoted to the determination of the mutual 
action of Jupiter and Saturn, which forms the foundation 1 
of the theories of these two planets. 

These theories are extremely complicated, and I shall i 
endeavour briefly to point out, and to explain as far as 1 j 
can without the introduction of algebraical symbols, the 
nature of the peculiar difficulties which M. Leverrier has 
had to encounter in their treatment, and which he has so j 
successfully overcome. These difficulties either do not | 
present themselves at all, or do so in a very minor degree 
in the theories of the smaller planets. 

First, then, the masses of Jupiter and Saturn are far 
larger than those of the inferior planets, the mass of 
Jupiter being more than 300 times and that of Saturn 
being nearly 100 times greater than the mass of the earth. 
For this reason it is necessary to develop the infinite 
series in which the perturbations are expressed to a much 
greater extent when we are dealing with Jupiter and 
Saturn than when we are concerned with the mutual dis- 
turbances of the inferior planets. Also Jupiter and 
Saturn arc so far removed from these latter planets that 
the disturbances which they produce in the motion of 
these planets are extremely small, in spite of the latge 
masses of the disturbing bodies. 

But the great magnitude of the disturbing masses is 
far from being the only reason why the theory of the 
mutual disturbances of Jupiter and Saturn is so compli- 
cated. 

Another cause which aggravates the effect of the 
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former is the near approach to commensurability in the 
mean motions. 

Twice the mean motion of Jupiter differs very little 
from five times that of Saturn. In other words, five 
periods of Jupiter occupy nearly the same time as two of 
Saturn, so that if at a given time the planets were in con- 
junction at certain points in their orbits, then after three 
synodic periods they would be again in conjunction at 
points not far removed from their positions at starting. 
Hence, whatever uncompensated perturbations may have 
been produced in the motions of the two planets during 
these three synodic periods will be very nearly repeated 
in the next three synodic periods, and again in the next 
three, and so on. 

Hence the disturbances will go on accumulating in 
the same direction during many revolutions of the two 
planets, and will become very important. The inequalities 
of long period thus arising will affect all the elements of 
the orbits of the two planets ; but the most important 
are those which affect the mean longitudes of the bodies, 
since these are proportional to the square of the period 
of the inequalities, whereas the inequalities affecting the 
j other elements are proportional to the period itself. 

I The principal terms of the inequalities of mean longi- 
tude are of the third order, if we consider the excen- 
tricities of the orbits and their mutual inclination to be 
small quantities of the first order. 

Terms of the same period, however, and those far 
more numerous and more complicated in expression, 
occur among those of the fifth and of the seventh order 
of small quantities, and M. Leverrier has included these 
terms also in his approximations. 

But the circumstance which contributes in the highest 
degree to cause the superior complexity of the theories of 
the larger planets is the necessity, in their case, of taking 
| into account the terms which depend on the squares and 
j higher powers of the disturbing forces. 

! I will endeavour to point out the nature of these 
terms and the manner in which they arise. 

By the theory of the variation of elements we are 
able to express at any given time the rate of variation of 
any one of the elements in terms of the mean longitudes 
and the elements of the orbits of the disturbed and the 
several disturbing bodies. If this rate of variation were 
given in terms of the time and known quantities, wc 
should at once find the value of the element for any 
given time by a simple integration. But this is not the 
case. 

The method of variation of elements gives us not a 
solution, but merely a transformation of our original 
differential equations of motion. The rates of variation 
are given in terms of the unknown elements themselves ; 
and in order to find the elements from the equations so 
formed, we must employ repeated approximations. 

Let us consider this matter a little more particularly. 

The terms which express the rate of variation of any 
element may be divided into two classes — 

1. Those which involve the mean longitudes of one or 
both of the planets concerned, as well as the elements of 
their orbits. 

| 2. Those which involve the elements only. 

| The first are called periodic terms, since they pass 
1 from positive to negative, and vice versa, in periods com- 
parable with those of the planets themselves. The second 
are called secular terms, and vary very slowly, since the 
elements on which they depend do so. Each of the terms 
in the expression of the rate of variation of any element 
will involve the mass of one of the disturbing bodies as a 
factor. Hence, if all these masses be very small, all the 
periodic inequalities of the elements will be likewise very 
small, and we shall obtain a value of the rate of variation 
which is very near the truth if we substitute for the com- 
plete value of any element its value when cleared of 
periodic inequalities. Then the periodic inequalities in 
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the element under consideration may be found by direct 
integration, supposing the elements to be constant in the 
terms to be integrated, and the mean longitudes only to 
vary. Also the secular variation of the element con- 
sidered, that is, the rate of variation of the element when 
cleared of periodic inequalities, will be given by the secular 
terms taken alone. If the disturbing masses, however, 
are not very small, this process is not sufficiently accurate, 
and the periodic inequalities thus found can only be re- 
garded as a first approximation to the true values. In 
order to find more correct values, we must substitute for 
the elements in the second member of the equation their 
secular parts augmented by the approximate periodic 
inequalities before found. 

Now, if in any periodic term we increase any clement 
by a periodic inequality depending on a different argu- 
ment, that is, involving different multiples of the mean 
longitudes, the result will evidently be to introduce new 
periodic terms which will involve the square of one of the 
masses or the product of two of them as a factor. Simi- 
larly, if in any periodic term any element be increased by 
a periodic inequality depending on the same argument, 
the result will also introduce new terms of the second 
order which do not involve the mean longitudes, and 
which therefore constitute new secular terms. These will 
be particularly important if the inequality in question be 
one of long period. Also in the secular terms the result 
of increasing any element by a periodic inequality will be 
to introduce a new periodic term depending on the same 
argument. Lastly, it should be remarked that in finding 
the periodic inequalities of any element by integration of 
the corresponding differential equation, we must take into 
account the secular variations of the elements which were 
neglected in the first approximation. The new terms thus 
introduced, like the others which we have just described, 
will evidently be of the second order with respect to the 
masses. 

If the disturbing masses be large, as in the case of the 
mutual disturbances of Jupiter and Saturn, it may be 
necessary to proceed to a further approximation, and thus 
to obtain new terms, both periodic and secular, which 
involve the cubes and products of three dimensions of the 
masses. The number of combinations of terms which 
give rise to these terms of the second and third orders is 
practically unlimited, and the art of the calculator consists 
m selecting those combinations only which lead to sen- j 
sible results. This is the chief cause of the great com- 
plexity of the theories of the larger planets, and more 
especially of those of Jupiter and Saturn. 

M. Leverrier lays it down as the indispensable condi- 
tion of all progrtss that we should be able to compare the 
whole of the observations of a planet with one and the 
same theory, however great may be the length of time 
over which the observations extend. In order to satisfy 
this condition, lie develops the whole of his formulae 
algebraically, leaving in a general symbolical form all the 
elements which vary with the time, such as the excen- 
tricities, the inclinations, and the longitudes of the peri- 
helia and nodes. He treats in the same way the masses 
which are not yet sufficiently known. 

All the work is given in full detail, and is divided as 
far as possible into parts independent of each other, so 
that any part may be readily verified. All the terms 
which are taken into account are clearly defined, so that 
if it should ever be necessary to carry on the approxima- 
tions still further, it will be easy to do so without having 
to begin the investigation afresh. The whole work is 
presented with such clearness and method as to make it 
an admirable model for all similar researches. 

After the development of the disturbing functions, and 
the formation of the differential equations on which the 
variations of the elements depend, the first step to be 
taken is to determine by integration of these equations 
the periodic inequalities of the elements of the orbits of 


Jupiter and Saturn which are of the first order with respect 
to the masses. As we have already said, the expressions 
of these periodic variations of the elements are given with 
such generality that, in order to obtain their numerical 
values at any epoch whatever, it is sufficient to substitute 
the secular values of the elements at that epoch. The 
calculation of the various terms under this general form is 
very laborious, and it requires great and sustained atten- 
tion in order to avoid any error or omission of importance. 
On the other hand, by substituting from the beginning 
the numerical values of the elements at a given epoch, 
the calculation is rendered much shorter and admits much 
more readily of verification ; but the result thus obtained 
only holds good for the given epoch, and is thus entirely 
wanting in generality. 

In the determination of the long inequalities of Jupiter 
and Saturn, the approximation is carried to terms which 
are of the seventh degree with respect to the excentricities 
and the mutual inclination of the orbits. In the next 
place the terms of the first order in the secular variations 
of the elements of the orbits are determined. After this 
the periodic inequalities of the second order with respect 
to the masses are considered. These are determined in 
the same form as the terms of the first order, in order that 
their expressions may hold good for any epoch whatever. 
The formulae relating to these terms are necessarily very 
complicated. The coefficient belonging to a given argu- 
ment depends, in general, on a great number of terms 
which are classed methodically. Next are determined 
the terms of the second order in the secular variations of 
tire elements of the orbits. Afterwards, M. Leverrier 
takes into account the influence of the secular inequali - 
ties on the values of the integrals on which the periodic 
inequalities depend. The last part of this chapter is 
devoted to the completion of the differential expressions 
of the secular inequalities by the determination of certain 
secular terms in the rates ot variation of the excentricities 
and the longitudes of the perihelia, which are of the third 
and fourth orders with respect to the masses. 

{To be continued.) 

NOTES 

We record with sincere regret the death of Prof, Alphonse 
Oppenheini, at Hastings, on the 1 7th inst. ; he died by his own hand 
through grief at the death of his wife. Prof. Oppeuheim is well 
known for his numerous researches in organic chemistry. Fotmerly 
one of the professors of chemistry at the University of Berlin, 
he only a few months ago, as we recorded at the time, had 
accepted the chair of chemistry at the University of Munster, in 
Westphalia. Prof. Oppenheim was a frequent contributor to 
this journal, and was much esteemed by a large circle of friends 
in England. 

The death is announced, 'on the 17th insb, at the age of 
seventy-seven, of Mr. \V, II. Fox Talbot, F.R.S., the inventor 
of the photographic process known as Talbotype, a name latterly 
merged in the general name photography. Mr. Talbot was a 
man of varied attainments and manifold work, lie was educated 
at Harrow and Cambridge, where he distinguished himself as a 
Greek scholar. 1 le took a delight in chemistry, and it was in 
1833 that he seems to have conceived the idea of inventing some 
process by which the beautiful pictures exhibited in a camera 
ludda could be impressed and rendered permanent He 
Daguerre seem to have brought their several processes to a satis- 
factory result almost simultaneously, though Daguerre was the 
first to announce his process, in 1839. Mr. Talbot lost no time 
in communicating to the Royal Society the details of his own 
process, though it was not till 1840 that he made the discovery 
which " laid the foundation of the photographic art in its present 
form.” In 1842 Mr. Talbot was presented with the gold medal 
of the Royal Society. - He did not patent his discovery, but on 
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account of its great value and many uses, freely gave the benefit 
of it to the public. In subsequent years Mr. Talbot published 
various modifications and applications of his process, but latterly 
he had turned his attention to quite a different field, publishing 
various works on antiquarian, classical, and linguistic subjects. 

We have received from our correspondent a full report of the 
meeting of the German Association at Munich, with important 
addresses by Prof. Haeckel, “ On the Evolution Theory at the 
Present Day,” and by Prof. Niigeli, on the “ Limits of Natural 
Knowledge.” Pressure on our space compels us to defer this 
report till next week. 

Prop. J. E. Hilgard, assistant in charge of the United States 
Coast Survey, has been offered the directorship of the new 
International Bureau of Weights and Measures in Paris. Prof. 
Hilgard is one of the excursion party which includes Sir J. D. 
Hooker, Prof. Asa Gray, and Dr. Hayden. 

The second biennial meeting of the International Congress of 
Americanists for the discussion of all matters relating to American 
archaeology, philology, ethnology, and pre-Columbian antiquities 
generally, was held at Luxemburg on September 10-13. There 
was a numerous attendance of delegates from all parts of the 
world. Many papers were contributed to the Congress. Dr. 
Leemans, Prof. Leon de Rosny, Abbe Pipart, and Madier 
de Montjan, read papers upon primitive American civilisation, 
and especially picture-writing and hieroglyphics. Several 
Americans sent communications relative to the mound -builders 
of the Mississippi valley and the Pueblo Indians of New Mexico ; 
amongst these Messrs. Gillman, of Detroit, Michigan (so well 
known for his discoveries amongst the burial mounds there). 
Force, of Cincinnati, and Moody, of Illinois, may be specially 
mentioned. Dr. Rink contributed a valuable paper upon the 
primitive habitat of the Esquimaux, maintaining, in opposition 
to the usual belief, that they came from the interior of America. 
Messrs. Hyde Clarke and F. A. Allen, of London, contributed 
essays upon the wider aspect of the question, seeking to trace 
the civilisation of the primitive races of the New World to a 
fountain-head in Asia. A valuable paper from M. Lucien Adam 
furnished a detailed analysis of the grammar of sixteen Indian 
nations ranging from Lake Athabasca to the Llanos of Brazil. 
It was resolved by the Congress to memorialise the South Ame- 
rican Governments to take s^eps to preserve authentic records of 
the language and customs of all small Indian tribes likely soon 
to become extinct. Throughout the Congress great interest was 
manifested by the inhabitants in the important subjects dis- 
cussed, and the visitors were most hospitably entertained by the 
burgomaster and municipality at a final banquet on Thursday, 
the 13th, upon which occasion congratulatory ^telegrams were 
received from the King of the Netherlands and from Prince 
Henry, the Governor of the Grand Duchy. It has been decided 
to hold the third Congress in 1879, Brussels, when it is hoped 
the attractiveness and convenience of the Ideality will induce a 
larger attendance. The proceedings will be published as soon 
is possible, and are expected to fill three volumes of 600 
pages each. 

The value of the work accomplished by Mr. Stanley, who 
reports himself on August 10 from Emboma, near the mouth of 
the Congo, will be universally acknowledged, and there can be 
but one opinion as' to the rank he will hold among geographical 
explorers. He has solved one of the few great geographical 
problems which remained for solution, and has performed a feat 
which baffled tvtn Livingstone’s patient genius, Both Living- 
stone and Cameron had to turn away from Nyangwe on the 
Lualaba, in Manyuema, foiled in their desire to descend the 
mysterious river ; had Stanley been equally scrupulous no doubt 
the also would have had to submit to defeat Determined, how* 
sver, to trie# the course of the river or meet with the f$te of 


Park, he tells us that partly by inarching along the bank? partly 
by sailing down the river, he traced the course of the Lualaba, 
changing its name “ scores of times,” almost direct north from 
Nyangwe to 2° N. lat, where it turns north-west, then west, 
then south-west, until as it approaches the Atlantic coast it 
becomes known as the Kwango or Zaire. Many cataracts had 
to be passed, and at one of the last of them the remaining one of 
the Pocock brothers was drowned. The breadth of the stream, 
Mr. Stanley states, varies from two to ten miles, and in some 
parts is choked with islands. If we consider Webb’s Lualaba as 
the main stream, then its origin must be regarded as the Cham- 
ber rising to the west of Lake Nyassa, and under many names 
flowing thence through Lake Bangweola, northwards through 
Lake Moero, Kowamba, and the reported Kamolondo by 
Nyangwe to at least 2° N. lat., and thence south-west to the 
Atlantic Ocean— a course with all its windings, not far short of 
3,000 miles. Its basin will thus be included between 32 0 E. and 
the west coast of Africa, and 12 0 S. and 2° N. lat. Its affluents 
are many, some of them very large. There is the Western 
Lualaba with its many tributaries, probably the Casai, also with 
numerous affluents, and very possibly even the Ogovai may be 
an offshoot from the lower Congo. Between 26° and 17* E. 
the river has an uninterrupted course, descending thence by 
about thirty falls and rapids to the great river between the falls 
of Yellala and the Atlantic. Livingstone heard of a large lake 
with many islands many miles to the north of Nyangwe, and 
this may simply be one of the ten-mile wide stretches referred to 
by Mr. Stanley. Further details will be anxiously looked for, 
but with our present information we must regard the Congo as 
one of the largest and most important rivers on the globe. It 
seems clear that Livingstone was mistaken in connecting the 
Lualaba with the Nile system. The conduct of Mr. Stanley’s 
expedition it is not our business to criticise ; but it seems clear 
that unless we were prepared to wait for an indefinite period 
the solution of this important problem and the opening up of 
undiscovered Africa to commerce and science and civilisation, 
some pioneer must sooner or later have forced his way through 
the tribes along the route taken by Stanley. This addition to 
knowledge has been achieved with muen suffering and loss of 
life, though it seems probable that the many “ battles ” reported 
to have been fought may turn out to have been exaggerated in 
their details. Mr. Stanley was to proceed from Emboma to 
Cabinda, and thence to St. Paul de Loanda, so that we may soon 
expect to be able to welcome him home. 

In speaking of the famine in Madras the Times Madras 
correspondent, under date August 29, writes as follows i — “I 
have not seen Mr. Pogson, the Government astronomer, very 
lately, but I am informed that he has indicated to the Govern- 
ment the probability of the coming north-east monsoon being 
a failure also, as the intensity of [the solar heat continues 
unabated. If this be so it is quite impossible to say what the 
subsequent months will bring forth. The possibility of a great 
catastrophe such as the failure of seasonal rains at the end of two 
seasons of scarcity and famine is too horrible to contemplate ; 
but it is in accordance with the history of former famines and 
the conclusions of scientific men, that rainy seasons in the 
tropics should be abnormal under the influence of the intense 
solar heat and the absence of * spots ’ on the sun.” It is a pity 
that positive statements like this should be published without 
reference to any data on which they are based. Had obser- 
vations on the monsoons been carefully made, tabulated, and 
worked out for many years past, it would be possible to predict 
with something like certainty the character of the coming 
monsoon. 

Dr. Matthews Duncan, of Edinburgh, is to succeed Dr, 
Greenhalgh at St. Bartholomew’*, 
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Dr. William Stirling hu been Appointed to the chair of 
physiology in the University of Aberdeen. 

The American Journal oj Pure and Applied Mathematics , the 
New York Nation states, will appear quarterly, beginning with 
January, 1878. The form will be quarto, and 384 pages will 
constitute a volume. The associate-editor in charge is Dr. W, 
E, Story, Johns Hopkins University, Baltimore. 

At the Social Science Congress which has been meeting in 
Aberdeen during the past week, there were very few papers of 
strictly scientific interest Among papers in the Educational 
Section was one by Prof. Bain on Competitive Examination for 
Public Appointments. In their choice of subjects the Civil 
Seivxe Commifsioners had, he umarked, been guided by the 
received branches of education in the college and schools, but 
after an inquiry into the essential nature of the subjects, he 
arrived at the conclusion that the sciences and not the languages 
were the proper subjects for competition. Other languages than 
our own were only of secondary utility. He expressed surprise 
at our intense conservatism in the matter of languages. There 
were according to him three great regions of study that should 
be fairly represented by every successful candidate — first, the 
sciences as a whole ; secondly, English composition ; and thirdly, 
institutions and history, with perhaps literature. These he 
would fix as a minimum. Sir Alexander Grant, principal of 
the Edinburgh University, read a paper cn the Best Means of 
Securing a High Standard of Education. He considered a 
revision of the code, in order to remove the inequality in which 
classics and mathematics stood in relation to science in the 
u specific subjects,” and a reconstruction of the normal school 
system to be necessary. Dr. Brown, of Haddington, read a 
psper in which he advocated the establishment of schools of 
forestry in Great Britain, in view of the fact that all candidates 
for admission to the department of the Indian Civil Service 
which had to deal with this matter, had to pass an examination 
which they at present could only qualify themselves for by going 
to France or Germany for the instruction. Something of this 
kind was being attempted in connection with the botanic gardens 
of the Edinburgh University, where ground had now been 
acquired for an arboretum. 

Some of our readers may like to know that, as might have 
been expected, the three rhinoceroses now exhibited in the 
Alexandra Park are specimens of the African Black Rhinoceros 
(Rhinoceros bicornis ). This species is extremely uncommon in 
menageries, and we have beard of no other in this country except 
the fine adult male now living in the Zoological Society's (hardens 
in Regent’s Park. The three specimens above referred to are all 
young, a pair being about eighteen months old, and the other a 
male not more than a year old. In the larger specimens the 
posterior horn b much smaller than that upon the nose, whilst 
in the young male its existence is only indicated t>y a slight 
rugosity. The late development of the posterior horn is of 
particular interest, as it shows that the growth of this dermal 
appendage is a secondary phenomenon, which makes it not 
surprising that there may be causes which result in it attaining a 
greater slse than usual, as it does in the so-called distinct species, 
R, keit loci' in which the only characterising feature is its large 
posterior horn. 

It is perhaps a fortunate thing that our great politicians, like 
the Chancellor of the Exchequer and Mr. John Bright, are 
beginning to concent themselves in their public addresses with 
science as well as art With reference to Mr. Bright’s regent 
address, as the Times remarks, if his hearers complain tha 
they have not been told much about either science or | art, 
We can only say that we agtee with them, and that we deplore 
our common lorn. In the coming time it is to he hoped that 


public speakers, Hite Mr. Bright, will know better what science 
really is than they seem to do now. 

It is stated that the Italian Government has authorised two 
officers of the Royal Navy to take part in the Polar expedition 
which the Swedish Government is fitting out. 

Ths Gaulois states thatJM. Duruof, the balloonist, has been 
engaged by the Russian Government to organise an aeronautical 
service for the Danube army. 

The last field meeting of the Woolhope Naturalists’ Field 
Club for the year will be held at Hereford, for a foray among 
the funguses, on Thursday, October 4. M. Maxime Cornu, ot 
Paris, is expected to be present. An exhibition of funguses, 
apples, and pears will be held in the museum room at the Free 
Library. The fungus foray will be made on the Whitfield 
Lawns, by the kind permission of the Rev. Archer Clive. 
Carriages will leave the Free Library at 10 A.M., to return there 
by 3. 30. A meeting of the members will be held on the return, 
in the Woolhope Room, for the election of officers for the ensuing 
year, and for the transaction of the ordinary business of the club. 
After dinner, or in the course of the evening, the following among 
other papers will be given A Report on the Progress of 
Mycology during the Year, by Dr. Bull ; a Report on the Pro* 
gress of “ The Herefordshire Pomona,” by the Rev. C. II. 
Bulmer ; “On a Fossil Fungus (Pythium) with Zoospores in 
situ , belonging to the Palaeozoic Epoch,” by Worthington G. 
Smith, F.L.S. ; and if time permit, a paper “ On the Mosses of 
Herefordshire,” by the Rev. Augustin Ley. 

At a meeting of the Linnean Society of New South Wales, 
on March 26, 1877, Mr. E. P. Ramsay read a “Note of a 
Species of Echidna [Tachvglouus) from Port Moresby, New 
Guinea,” in which he described a fine and apparently full-grown 
male Echidna from that locality, applying to it the specific name 
lowest, after its discoverer, Mr. Lawes, who had given the speci- 
men to the Museum at Sydney. Mr. Ramsay’s description has 
been published in the Proceedings of the above-named Society, 
and is accompanied by a plate representing the head and fore- 
part of the animal and one of the hind feet, of the natural size. 
Unfortunately no diagnosis is given whereby the differences 
between this New Guinean form and the two long-known species 
of Australia and Tasmania are made plain ; but as that gentle- 
man is doubtless familiar with both of them, we may take his 
word for it that 7'achyglossus lawesi is a good and distinct 
species. Its distinctness from the other New Gutnean form, 7 ! 
bruijni is manifest. 

It has been proposed by a correspondent of the New York 
Tribune to give the names of Romulus and Remus to the two 
satellites of Mars, 

We understand that the Council of the Working Men’s 
College, Great Ormond Street, have arranged for the ensuing 
session a series of lectures in connection with the Science and 
Art Department upon Human Physiology. The lectures will 
be delivered on Friday evenings by Mr. Thomas Dunraan, and 
will commence on October 5. 

AT the meeting of the Birmingham Natural History Society 
on the t8th inst. Mr. W. R. Hughes, F.L.S., gave aome account 
of the recent diedging excursion of the Society to Arran. He 
described how the idea of such an excursion took shape, and 
gave an interesting account of the numerous finds of the party, 
mainly in Lamlash Bay, where, of course, it was not to be 
expected that anything new was to be found. Still, many of th 
forms obtained were of great interest, and the members present 
gained much solid instruction by being aide to examine speci- 
mens fresh from their native habitat. Other societies would do 
well to imitate this enterprising Birmingham association j indeed 
it might not be a bad idea for several societies to ebb together 
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and carry out a similar excursion on a more extended scale. Dr. 
Marshall described the echinoderms, molluscs, annelids, and 
crustaceans taken. 

Prof. Palmieri has noted for the present year great 
anomalies of temperature. The degree of heat observed at the 
Vesuvius Observatory is unprecedented, having reached 34 0 C., 
and the mercury has fallen as low as — 7 0 C. This low tempe- 
rature has never been reached once before, even in January and 
February, in the twenty-five years during which the observatory 
has been established. 

The Emperor of Brazil has formed a commission charged with 
the determination of geographical positions in the empire, and 
the first work of this commission is just published. It contains 
an account of the determination of the longitude and latitude of 
Barra de Pirahy, Geodesic operations are continued for 
localities situated on the prolongation of the Santos railway, and 
also on the parallel ( io° in length) detained to join Rio to the 
t great meridian of the empire, which will be measured by the 
commission. 

Die Natur of September 1 7 contain* an interesting collection 
of some of the myths and stories which constitute the folk-lore of 
the Australian aborigines. 

In the Anthropological Section of the Havre meeting of the 
French Association M. Gustave Lagneau exhibited an ethno- 
graphic map of France, on which he has attempted to indicate, 
in accordance with historical and ethnographical data, the 
division, juxtaposition, superposition and mixture of the various 
ethnical elements which have contributed to the formation of the 
present population of the country. 

Of the many natural history societies in the United States but 
one, so far as is known, is composed almost enrirely of Germans, 
the proceedings of which are published in the German language. 
This is the Naturbistorisches Vcrtiu, of Milwaukee, Wisconsin, 
of which the annual report for 1876-77 has just been published. 
This society is organised in five sections — zoology, botany, 
mineralogy, geology, and ethnology— -holds regular meetings, and 
.. has quite a large active membership. 

A general inventory has been taken by the French ministry 
of all the public libraries of France. More than 200 towns 
have been found to possess each a library numbering from 
10,000 to 20,000 volumes. 

A Swedish paper just received publishes an interesting article 
under the heading, “Why is the Climate of Europe growing 
Colder?" The article states that in the Bay of Komenok, 
near Koma, in Greenland, fossil and very characteristic remains 
of palm and other trees have been discovered lately, which tend 
to show that in these parts formerly a rich vegetation must have 
existed. But the ice period of geologists arrived, and, as a con- 
sequence of the decreasing temperature, this fine vegetation was 
covered with ice and snow. This sinking in the temperature, 
which moved in a southerly direction, as can be proved by geo- 
logical data, i.e., the discovery of fossil plants of certain species, 
seems to be going on in our days also. During the last few 
years the ice has increased far towards the south ; thus between 
Greenland and the Arctic Sea colossal masses of ice have accu- 
mulated. On European coasts navigators now frequently find 
ice in latitudes where it never existed before during rite summer 
months, and the cold reigning upon the Scandinavian peninsula 
this summer results from the masses of ice which are floating in 
the region where the Gulf Stream bends towards our coasts. 
This is a repetition of the observations made in the cold summer 
of 1865. The unaccustomed vicinity of these masses of ice 
has rendered the climate of Iceland so cold that corn no 
longer ripens there, and the Icelanders, in fear of a coming 


famine and icy climate, begin to found a new home in North 
America. 

Prof. NordenskjoLD’s voyages seem to have been of service 
in o v ning up a sea-route to S beria for commerce. A vessel 
belonging to M. Sidoroff, Cap*. Schwanenberg, arrived at Vardo 
on September 16, after a passage of twentv-one days from the 
mouth of the Yenisei ; and the steamer Truzer , belonging to 
M. Sibiriakoflf, Capt. Dahlmann, which sailed from Bremen on 
July 28 for the mouth of the Yenisei, returned to Hammerfest on 
September 24. 

A fire in Washington has destroyed the greater part of the 
Patent Office Museum, with thousands of patent models, many 
of great value. 

We notice among Messrs. Churchill's announcements for the 
forthcoming season : “ A Handbook of Analysis of Water, Air, 
and Food, for the Medical Officer of Health," by Cornelius B. 
Fox, M.D., M.R.C.P., Medical Officer of Health for Central, 
j East and South Essex ; “ Parasites : an Introduction to the 
Study of the Entozoa of Man and Animals, including some Ac- 
count of the Ectozo*," by T. Spencer Cobbold, M.D., F.R.S.. 
F.L.S., Professor of Helminthology in the Royal Veterinary 
College ; and a “Student’s Guide to the Anatomy of the Joints," 
by Henry Morris, M.A., M.B., F.R.C.S., Assistant-Surgeon to 
and Lecturer on Anatomy at the Middlesex Hospital. 

The additions to the Zoological Society’s Gardens during the 
past week include a Grivet Monkey ( Cercopithecus griscoviridis) 
from West Africa, a Nisnas Monkey ( Cercopithecus pyrrhonotus) 
from Nubia, presented by Mr. W. D. James ; a Green Monkey 
( Cercopithecus calltirichus) from West Africa, presented by Mr. 
W. W. Stead ; a Macaque Monkey ( Macacus cynomolgus) from 
India, presented by Mr. J. F. Greenwood ; a Capybara {Hydro 
charus capybara) from South America, presented by Mr. W. 
Smith ; a Peregrine Falcon (Pa/co peregrin us), European, ah 
African Buzzard {Buteo taduirdus) from Africa, presented by the 
Rev. W. Willimott ; a West African Python ( Python stba), a 
Royal Python {Python regins) from West Africa, presented by 
Mr. J. J. Kendall; a - Coffin’s Cockatoo (Cacatua geffint) from 
the Fiji Isles, an Ariel Toucan {Ramphastos arid), a Maxi- 
milian’s Aracari (Pterog/ossus wiedi), two Blue-bearded Jays 
( Cycnocorax cyanopogon ), two West Indian Rads {Aramides 
cayennensis) from South America, deposited ; two Upland Geese 
{Bern id a magdianica) from the Straits of Magellan, three 
Andean Geese {Bertiicla melanopUra ), two Slaty Coots {Fulica 
ardesiaca) from Peru, purchased ; an Axis Deer {Cenms axis), a 
Yellow- footed Rock Kangaroo ( Petrcpalc xanthopus), bom in 
the Gardens. 

THE DIRECT PROCESS IN THE PRODUCTION 
OF IRON AND STEEL 1 

T N mixing comparatively rich iron ore in powder, with about 
twenty-five per cent, of its weight of pounded coal, and in 
exposing this mixture for some hours to the heat oi a common 
stove or of a smith’s fire, metallic iion is formed, which, on being 
heated to the welding point, on the same smith’s hearth, may be 
forged into a horse-shoe of excellent quality. The admixture 
with the cue of some fluxing materials, such os lime or clay, will, 
in most cases, be of advantage to rid the iron of adherent slag. 

The simplicity of this process is such that it naturally pre- 
ceded the elaborate processes now iu use for. the production of 
iron and steel upon a gigantic scale, nor can it surprise us to find 
that attempts have been made from time to time down to the 

f resent day, to revert to the ancient and more simple method, 
t can be shown that iron produced by direct process is almost 
chemically pure, although tne ores and reducing agent employed 
may have contained a considerable percentage of phosphorus, 

* Some Further Remaiks regarding the Production of Iron and Steel bv 
Direct Proee»» Paper read at the Newcastle Meeting ol the Iron and 
Steel Jmtitute, by C. William Siemeno, D.C. L., F.R.S., rrewdent. 
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sulphur, ted silicon, and that, if freed from its adherent slag, it 
furnishes a material superior in quality and commercial value to 
the ordinary iron of commerces 

The practical objections to the direct process, as practised in 
former days, and as still used to a limited extent in the United 
States of America and in some European countries, are that-- 

1. Very rich ores only are applicable, of which about one-half 
is converted into iron, the remainder being lost in forming slag, 

2. The fuel used is charcoal, of which between three and four 
tons are used in producing one ton of hammered blooms. 

3. Expenditure of labour is great, being at the rate of thirty- 
three men, working twelve hours, in producing one ton of metal 
(see Percy). Iron produced by direct process in the Catelon 
forge is therefore expensive iron, and could not compete with 
iron produced by modem processes except for special purposes, 
such as furnishing melting material for the tool steel melter. 

But, it may be asked, could the advantages of the direct 
process not be combined with those of modem appliances for the 
production of pure and intense heats, and for dealing with 
materials in large masses, without expenditure of manual labour, 
and cannot chemistry help us to larger yields and the faculty of 
using comparatively poor and impure ores? 

A careful consideration of these questions led me to the con- 
clusion, some years ago, that here was a promising held for the 
experimental metallurgist, and that I possessed some advantage 
over others in the use of the regenerative gas furnace as a means 
of producing the requisite quality of heat without the use of 
charcoal and blowing apparatus. I engaged, accordingly, upon 
a series of experimental researches at my sample steel works, at 
Birmingham, and, in 1873, I had the honour of submitting the 
first fruits of these inquire* to the Iron and Steel Institute, in a 
paper entitled “ On the Manufacture of Iron and Steel by Direct 
Process,” Encouraged by the results I had then obtained, I 
ventured with some others upon some larger applications, the 
principal one of which has been one at Towcester, in 
Northamptonshire. 

Viewed by the light of present experience, it would have 
been wiser to have fixed upon another locality with fuel, skilled 
labour, and better ores withm easy reach ; but in extenuation of 
the error committed, it may be urged that the site was fixed by 
force of circumstances rather than by selection, the chief tempta- 
tion being an ample supply of small Northamptonshire ore at a 
very low cost. It was, however, soon discovered that this ore, 
although capable of producing iron of good quality, was too 
poor and irregular in quality to yield commercial results unless it 
was mixed with an equal weight of rich ore, such as pottery 
mine, Spanish ore, or Roliscale, all of which, as well as the 
fuel, are expensive at Towcester, owing to high rates of carriage. 
It is in consequence of these untoward circumstances that the 
works at Towcester have not been completed by the addition of 
rolling mills, the intention being to transfer the special machinery 
ultimately to existing ironworks when the process has been 
sufficiently matured for that purpose. 

The Towcester Works were vbred, in the autumn of last year, 
by two eminent metallurgists. Professors von Tunner, of Leoban, 
and Akerm&nn, ot Sweden, who have published the results of their 
observations in separate reports. 1 The results noted down by Mr. 
von Tunner are referred to by our past-president, Mr. I. Lowthian 
Bell in his paper on the “ Separation of Carbon, &c.,” which was 
read in March Uat, and will be discussed at the Newcastle meet- 
ing. The criticisms contained in these publications are conceived 
in the fairest possible spirit, and form indeed a most valuable 
record of the progress achieved up to that time, but they furnish 
me with an inducement to break silence sooner than I had in- 
tended, regarding the further progress which has been effected, 
and the conclusions I am disposed to draw from past experience 
regarding the direct process of the future. 

The leading idea which guided me in these was to operate 
upon such mixtures of ores fluxes, and reducing agents as would, 
u nder the influence of intense heat, resolve themselves forthwith 
into metallic mm and a fluid cinder, differing essentially from the 
methods pursued by Chenafc, Guilt, Blair, at»d others, who pre- 
pare spongy metal in the first place by a slow process which is 
condensed into malleable iron or steel by after-processes, but 
assimilating to some extent to the process first proposed by Mr. 
Wm. Clay. In my paper of 1873 I described two modes of 
effecting my purpose, the one by means of a stationary, and the 
other by means of a rotative furnace chamber, the former being 
applicable chiefly where comparatively rich ores are available, 
ana the latter for such poorer ores as occur near Towcester. 

1 Ou Eiteatotmawmeu voa U fUttsr vou Tuna**, WSta, 1870. 
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At the Towcester Works three rotative furnaces have been 
erected, two of them with working drums seven feet in diameter 
and nine feet b length, and the third of smaller dimensions. 
The gas flame both enters and passes away from the back end 
of the furnace, leaving the front end available for the furnace 
door, which is stationary. The ends of the furnace chamber are 
lined with Bauxite bricks, and the circumference with ferrous 
oxides, resulting from a mixture of furnace cinder enriched with 
roll scale or calcined blackb&nd in lumps. About 30 cwt. of 
ore mixed with about 9 cwt. of small coal having been charged 
into the furnace, it is made to rotate slowly for atwjut two and a 
half hours, by which time the reduction of the metal should be 
completed, and a fluxed slag be formed of the earthy constituents 
containing a considerable percentage of ferrous oxide, The slag 
having been tapped, the heat of the furnace and the speed of 
rotation are increased to facilitate the formation of balls, which 
are in due course taken and treated in the manner to be presently 
described. 

These balls contain on an average seventy per cent, metallic 
iron and thirty per cent, of cinder, and upon careful analysis it 
is found that the particles of iron, if entirely separated from the 
slag, are pure metal, although the slag may contain as much as 
six per cent, and more of phosphoric acid, and from one to two 
per cent, of sulphur. In shingling those balls in the usual man- 
ner the bulk of the cinder is removed, but a sufficient residue 
remains to impart to the fracture a dark appearance without a 
sign of crystalline fracture. The metal shows in being worked 
what appears to he red shortness, but what should be termed 
slag shortness. In repiling and reheating this iron several times 
this defective appearance is gradually removed* and crystalline 
iron of great purity and toughness is produced, but a more ready 
mode of treatment was suggested by Mr. Samuel Lloyd, one of 
ray co-directors in the Towcester Company, in reversing to the 
ancient refinery or charcoal hearth. The balls as they came 
from the rotator are placed under the shingling hammer and 
beaten out into flat cakes not exceeding an inch in thickness. 
These are cut by shears into pieces of suitable sue and formed 
into blooms of about 2 cwt. each, which are consolidated under 
a shingling hammer and rolled into bars. 

The bars have been sold in Staffordshire and Sheffield at prices 
varying from 7/. to 9/. per ton, being deemed equal to Swedish 
bar as regards toughness and purity. 

It nuy therefore be asserted as a matter of fact that iron and 
steel of very high quality may be produced from ores not supe- 
rior than Cleveland ores by direct process, but the question 
remains at what cost this conversion can be effected. The ex- 
perimental work* at Towcester aie, unfortunately, not sufficiently 
complete to furnish more than the elements uj>oii which the 
question of cost may be determined* the principal reasons being 
that the one reheating furnace ami a 30 cwt. hammer at the 
works are not sufficient to deal with the iron produced by the 
three rotators, that the iron has to l>e finished at a rolling-mill 
elsewhere, and that transports weigh heavily upon the cost of 
production. The principal factor in the calculation of cost is 
unquestionably the rotator. [A table furnbhes the working 
result of eighteen consecutive charges as taken from the charge- 
book.] The mixture of ore consisted for each charge of I2cwt. 
of Towcester ore (containing about 38 pi r cent, metallic iron) 
mixed with 8 cwt. of calcined Great Eenton ore, I cwt. of tap 
cinder, I cwt. of limestone, and b\ cwt. of small coal. The 
time occupied for each charge was three hours fifiy-seven minutes, 
or say four hours, and the yield of hammered blooms was on an 
average 6 cwt. 2qrs. 13 lbs., whereas the metal contained in each 
charge amounted (by estimate) to 9 cwt., showing a loss of 25 
per cwt. This loss is, however, partially recovered in using a 
portion of the cinder again in succeeding charges, but the pro- 
portion of cinder that may tie used again with impunity depends 
upon the amount of impurities, namely, ot phosphorus, sulphur* 
and alumina contained in the ore. The coal used in the pro- 
ducers amounted to two tons per ton of hammered blooms 
produced, and in pricing the materials used and labour engaged 
upon the work, the table — prepared by the manager at the 
works — gives 3/. 8j. as the cost per ton of hammered blooms. 
To this must t>e added for repairs and general expenses, and the 
cost of roiling the hammered blooms into bate, which in the case 
of Towcester practice are very heavy, but of which an experienced 
iron-master would form hit own estimate. The cost of working 
the metal in the hollow fires is also not included, and this may 
be taken to add from 2 Jr, to 3<tf. to the ton. The refined iron 
so produced will, therefore, colt from 5/. 5<*. to 5/. iar. per tort. 
Other tables give the analysis of irons produced from 
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descriptions of ores, and Kirkaldy*# tests of the mechanical 
properties of the iron ; but it should be understood that these 
tests were taken with a view rather to test various modes of 
manufacture than to show high results. Only a small proportion 
of the samples had been subjected to the refinery process, and 
the variable percentage of phosphorus may be taken really as 
indicative of the extent to which the cinder had been removed 
from the metal 

Another table gives the analysis of slags produced in the process. 
These are, no doubt, rich in iron, but it must be remembered 
that in the case of comparatively pure ore they can be used 
almost entirely in succeeding charges, and that in the case of 
ores containing much sulphur and phosphorus they are the 
recipients of those impurities — in the same way as the puddling 
cinder carries off the same impurities in the puddling furnace — 
and thus serve a useful end. 

If rich or e*, such as hematites, are available, it is more 
advantageous to use a stationary furnace and to modify the pro- 
cess as follows : — 

A mixture of pulverulent ore mixed with a suitable proportion of 
fluxing materials and reducing agent is prepared, and from four to 
five tons of it is charged from a charging platform into the heated 
chamber to the depth of some twelve to fifteen inches. But before 
charging the mixture tome coke dust or anthracite powder is 
spiead over the bottom and sides of the chamber to protect 
the silica lining of the same. The heat of the furnace is there- 
upon raised to a full welding heat, care being taken that the 
flame is as little oxidising as possible. The result is a powerful 
superficial action upon the mixture or batch, causing simultaneous 
reduction of the ore and fusion of the earthy constituents. In 
the course of two hours a thick fckin of malleable iron is formed 
all over the surface of the mixture, which, on being withdrawn 
by means of hooks, is consolidated and cleared of cinder under 
a hammer, and rolled out in the same heat into rough sheets or 
bars, to be cut up and finished in the refinery furnace or charcoal 
hearth. One skin being remove^, the furnace is dosed again, 
and in the course of an hour and a half another skin is formed, 
which, in its turn, is removed and shingled, and so on until, 
after three or four removals, the furnace charge is nearly 
exhausted. A fresh charge is then added, and the same operation 
continued. Once every twelve hours the furnace should, however, 
be deared entirely, and the furnace lining be repaired all round. 

The shingled metal so produced forms an excellent melting 
material for the open-hearth or Siemens* Martin process ; but if 
ores both rich and free from sulphur and phosphorus are used, 
together with roll and hammer scale, which forms an admirable 
admixture, I simplify the process still further in causing the 
fusion to take place in the reducing furnace. 

The furnace having been charged with say five tons of 
batch, the heat is allowed to ply on it for four or five hours, when 
about two tons of hematite pig iron are charged upon the sur- 
face by preference in a heated condition. The pig metal on 
melting constitutes a hath on the surface of the thick metallic 
skin previously formed, and gradually dissolves it on the surface 
while it is forming afresh below, and in the course of from thiee 
to four hours the whole of the materials charged are rendered 
fluid, consisting of a metallic bath with a small percentage of 
carbon, covered with a glassy slag containing about 15 per cent, 
only of metallic iron. The carbon of the bath is thereupon 
brought down to the desired point of only about 1 per cent, of 
carbon and spiegeleisen or ferro-manganese is added, and the 
metal tapped m the usual manner. By these means the direct 
process of making cast steel is carried to a further limit than I 
nave been able to accomplish before, and no difficulty has pre- 
sented itself in carrying it into effect. The steel so produced is 
equal in quality to that produced by th* open hearth process as 
now practised. If light scrap, such as iron and steel turnings or 
sheenngs, are available, these may be mixed with advantage with 
the batch to increase the yield of metal. 

These are, in short, the more recent improvements in the 
direct process of producing iron and steel which I have been 
able to effect, and which I should have been glad to lay before 
the Iron and Steel Institute in a more complete form than I am 
able to do at the present time. 


THE AMERICAN ASSOC/A TION A T 
NASHVILLE 

AS we have said already, while the Nashville Meeting of the 
American Association could not be called a brilliant one, 
most of the papers read were of substantial importance, and 


show that a large amount of valuable scientific work is being 
carried on in the United States. The number of visitors does 
not appear to have been up to the usual mark, mainly, we believe, 
on account of the great heat which prevailed at Nashville, but 
among those present were many of the most prominent men of 
science in America. The reception by the authorities of the 
State and city was all that could be desired, and the arrange* 
meats as to excursions, entertainments, and public lectures were 
in every way satisfactory. 

The WeBtem Union Telegraph Company, which has a 
Telegraphic Station in the building where the Association met, 
tendered the use of its wires flee for all members so far as related 
to domestic affairs. 

It is customary at the meetings of the American Association 
for each of the vice-presidents to give a public lecture ; we give 
a long abstract of the lecture by Prof. O. C. Marsh, the Im- 
portance of which cannot be overrated. We have already 
referred briefly to Prof, Pickering’s paper on the Endowment of 
Research. The first obstacle encountered, he said, was the opinion 
widely maintained* even by scientific men, that the original 
research of a country was natural, and that it was useless to try 
to force it. We might as well say that music and art were 
natural growths. What should we have of ancient art were it 
not for the encouragement of many ancient rulers? In later 
days how would art and literature have thrived had it not been 
for the support of the public in purchasing books, &c. With 
the man of science it was different There was generally little or 
no pecuniary reward for his success. The consequence was he 
was obliged to engage in some other occupation, generally 
teaching, which still allowed a little time for research. If these 
same men were allowed to devote their entire energies to 
investigation, and were ?idid by the necessary appliances, far 
more would be accomplished. The solution of the matter was 
organisation, the carrying out of a plan by which researches 
should be rendered as systematic as the process of mechanical 
arts. They had first the munificent bequest of one of the first 
presidents of the Association. The income of the Baclie fund 
amouuted to 2,000 dols. or 3,000 dols. Second was the 
I Rumford fund, originally intended for giving medals in light 
and heat, but now largely applied to aiding investigation in 
these sciences. Besides these were many indirect aids . 
The paper then gave a plan of an in titution for making 
researches : First, a president ; second, a corps of investigators 
of acknowledged scientific ability ; third, a large corps of assist- 
ants, whose duty it should be to carry out work laid out for 
them ; fourth, workmen, such as mechanics. He then went on 
to describe a building such as would be as perfect as possible for 
the institution. It was useless to hope for architectural beauty, 
as the effect would be spoiled by attachments made to the 
exterior. No more common mistake was made than in wasting 
money which should be used for equipment. They had too 
many colleges with far too little endowment. Such an institu- 
tion, added to a college, would prove of great advantage. 

At a general evening meeting. Prof. Newcomb (president) 
spoke at some length, extemporaneously, on the two recent im- 
portant discoveries made by American men of science, viz., the 
existence of oxygen in the sun, by Prof. Draper, and the 
satellites of Mars, by Prof. Hall At the same evening meeting 
Prof. A. R, Grote. of Buffalo, read a sketch of a scheme for an 
international scientific service formed by the union of the various 
civilised governments and national scientific societies, for the 
carrying out of such scientific work as all the world is interested 
in. Under the auspices of such an association “all extra-limital, 
astronomical, geographical, and biological expeditions would be 
fitted out and directed to those places which would be most 
fruitful for the particular purpose. * 

Of the papers read in the various sections we are able, at 
present, to give little else but the titles. In Section A, which 
includes Mathematics, Astronomy, Physics, Chemistry, and 
Mineralogy, the following, among other papers were read : — 
On a New Type op Steam Engine theoretically capable of utilising 
the full Mechanical Equivalent of Heat Energy \ and on some 
points of Theory indicating its Practicability % by Prof. R* H. 
Thurston ; Mechanics of the Plight of Birds, by Mr. A. 
C. Campbell. An interesting paper in this section by Prof* 
Forshey, treated of The Physics of the Gulf of Mexico and 
of its Principal Affluent the Mississippi; the author brought 
together many important data concerning what he styled the 
de-Atlantic Mediterranean.” Another paper in (this section by 
Prof. Mendenhall, was On Measurement of the Wavelength of 
the Blue Lint of the Indium Spectrum . 



470 


NATURE 


Among papers in Section B (Geology, Zoology, Botany, and 
Anthropology) we notice the following as likely to prove of im- 
portance : — The Structure of Eruptive Mountains , by Prof. 
Powell ; On Sex in Flowers, by Mr. Thos, Meehan ; On the 
Original Connection of the Boston and Western Coalfields of the 
Ohio Valley , On ike Continuation oj the Felds of the Alleghany 
Chain to the North of the Delaware Fiver t and On the Geogra- 
phical and Geological Distribution ot the Gmus Beatricea , and 
of certain other Fossil Corals in the Bocks of the Cincinnati 
Group , all by Prof. Slialer ; On the Classification of the Ext met 
Fishes of the Loiver Types , and On the Origin of Structural 
Variatton, by Prof. Cope ; Notes on the Geology of the Body 
Mountains , by Prof. Sterry Hunt ; Sotne Popular Errors con- 
cerning the North American Indians , by Capt. Powell. In a 
paper by the same author. On Chcrplacement t he asserted that 
the effects of glacial action had been greatly over-estimated in 
the western country, and that the ** overplacement M in the 
Mississippi Valley was due rather to the erosion of the atmo- 
sphere, the rams of centuries, and the river*. A curious paper in 
this section was by a lady, Mrs. II. K, Ingram, On Atmospheric 
Concussion as a Means of Disinfection , in which she confidently 
advanced the idea, based on the germ-theory of disease, that 
by means of concussion produced by gunpowder explosion or 
other effective method, cholera and other epidemic diseases could 
be effectually prevented or dissipated. In a paper by Lieut. -Col. 
Mallery, the author held that the Indians are not passing away ; 
there are now in existence, he stated, 300,000 Indians, of 
whom 50,000 are Sioux. Instead of decreasing with advancing 
civilisation, they are steadily increasing, and Col. Mallery be- 
lieves that the native population of America, north of Mexico, at 
the time of its discover)', has been widely over-estimated. Capt. 
Powell agreed with Col. Mallery, and stated his conviction that j 
at the time of the discovery of America there were not more than 
$00,000 natives north of Mexico, while now in the Suites, 
Canada, and Alaska there are about 400,000. As president of 
the Sub-section of Anrhrupology, Prof. Hamel Wilson gave an 
interesting address on Faces in America , presenting a resume of I 
the various theories that had been advanced with respect to j 
American ethnology and the peopling of America, and giving 
some wise advice as to how future researches ought to be con- 
ducted. Another anthropological paper was on the Origin of 
the Japanese. , by a native of Tokio, Shuje Laws, in which the 
author came to the conclusion that the present Japanese are 
descended from Hindoo conquerors. 

No paper of general importance seems to have been read in 
permanent Subsection C (Chemistry), all of them, judging from 
the titles, being on points mainly of manufacturing interest. 

It was decided that the next meeting should be held at St. 
Louis, and at the closing meeting an Education Committee was 
appointed with a view to the introduction of science into the 
schools of the country. Another committee was appointed to 
report annually on the relations of science to the industrial arts, 
and the following important resolution was passed in reference i 
to the Signal Service Weather Reports : — 

“Resolved, that this Association most respectfully asks the 
attention of Congress and the country to the great advances in 
the science of meteorology and in the art of weather prediction, 
which might be hoped for if the meteorological observations now 
taken by the Army Signal Office, under the direction of the 
Secretary of War, were made the subject of special restarch and 
discussion by scientific experts. 

“ Resolved, farther, that a committee of five members ox 
fellows be appointed by the President tc represent tliis Associa- 
tion before Congress as petitioners for such permanent and 
liberal organisation of the meteorological service, that the 
valuable material collected by it may be utilised in the manner 
here suggested,” 


INTRODUCTION AND SUCCESSION OF 
VERTEBRATE LIFE IN AMERICA 1 


II. 


'THE reptiles most characteristic of our American cretaceous 
x strata are the Mosasanria t a group with very few repre- 
sentatives in other parts of the world. In our cretaceous seas 


* Abstract of a lecture delivered at the Nashville meeting of the American 
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they ruled supreme, as their numbers, size, and carnivorous 
habits enabled them to easily vanquish all rivals. Some were 
at least sixty feet in length, and the smallest ten or twelve. In 
the inland cretaceous fea, from which the Rocky Mountains 
were beginning to emerge, these nncient “ sea serpents” 
abounded ; and many were entombed in its muddy bottom. On 
one occasion, as I rode through a valley washed out of this old 
ocean bed, I saw no less than seven different skeletons of these 
monsters in sight at once. The mosasaurs were essentially 
swimming lizards, with four well-developed paddle*, and they 
had little affinity with modem serpents, to which they have been 
compared. 

The Crocodilia are abundant in rocks of cretaceous age in 
America, and two distinct types are represented. The tertiary 
marine beds of the Atlantic coast contain comparatively few 
crocodilian remains, and all are of modern types, the genus 
Gavialis having one eocene species, and the alligator being 
represented only in the latent deposits. 

It is worthy of special mention in this connection that no true 
Laccrtilia, or lizards, and no Ophidia , or serpents, have yet been 
detect? d in American cretaceous beds ; although their remains, 
if present, would hardly have escaped observation in the regions 
explored. Tue former will doubtless be found, as several species 
occur in the mesozoic of Europe, and perhaps the latter, 
although the ophidians are apparently a more modem type. In 
the eocene lake-basins of Western America, remains of lizards 
are very numerous, and indicate species much larger than any 
existing to-day. 

The first American serpents, so far as now known, appear in 
the eocene, which contain; also the oldest European species. 

The Ptcrosauria , or flying lizards, arc among the most inter- 
esting reptiles of mesozoic time, and many of them left their 
remains in the soft sediments of our inland cretaceous sea. 
These were veritable dragons, hiving a spread of wrings of ftom 
ten to twenty -five feet. 

The strange reptiles known as Dinosattria, which, as we have 
se< n, were numerous during the deposition of our triassic shales 
and sandstones, have not yet been found in American Jurassic, 
but were well represented here throughout the cretaceous, and at 
its close became extinct. These animals possess a peculiar 
interest to the anatomist, since, although reptilian in all their 
main characters, they show clear affinities with the birds, and 
have some features which may point to mammal#. The cre- 
taceous dinosaurs were all of large size, and most of them walked 
on the hind feet alone, like modern struthious birds. Near the 
base of our cretaceous formation in bed* which l regard as the 
equivalent of the European Weahlen, the most giganric forms of 
this order yet discovered have recently been brought to light 
One of these monster* ( Titanosaurus m on tan us) from Colorado, 
is by far the largest land animal yet discovered, its dimensions 
being greater than was supposed possible in an arvmal that 
l;ved and moved upon the Uud. It was some fifty or sixty feet 
in length, and, when erect, at least thirty feet in height. It 
duubtiess fed upon the foliage of the mountain forests, portions 
of which are preserved with its remains. With Titanosaurus 
the bones of smaller dinosaurs, one ( Nanosaurus ) not larger th^n 
a cat, as well as those of crocodiles and turtles, are not uncom- 
mon. The recent discovery of thei-e interesting remains, many 
and various, in strata that had long been pronounced by pro- 
fessional explorers barren of vertebrate fossils, should teach 
caution to those w'ho decline to accept the imperfection of our 
knowledge to-day as a fair plea for the supposed absence of 
intermediate forms. 

In the marine cretaceous beds of the west only a single 
dinosaur ( Uadrosautus agihs) has been found, but in the higher 
fresh-water beds which mark the close of this formation their 
remains are numerous, and indicate several well-marked species, 
if not genera. 

The first appearance of birds in America, according to our 
present knowledge, was during the cretaceous period, although 
many announcements have been made of their existence in pre- 
ceding epochs. The evidence of their presence in the trias, 
based on footprints and other impressions is at present, as we 
have seen, without value, although we may confidently await 
their discovery there if not in older formations. Archtcopteryx , 
bom the European Jura, the oldest bird known, and now for- 
tunately represented by more than a single specimen, clearly 
indicates a much higher antiquity for the class, The earliest 
American forma at present known are the Odontornithcs, or bird* 
with teethj which have been ekbamed within the last few years 
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from the chalk of Kansas. The two genera Hesperorms and 
Ichthyomis are type* of distinct orders, and differ from each 
other and from Archaofiteryx much more than do any existing 
Writ among themselves, thus showing that birds are now a 
closed type, and that the key to the history of the class must be 
sought for in the distant past . . . 

In Hester omit we have a large aquatic bird, nearly six feet in 
length with a strange combination of characters. The jaws are 
provided with teeth, set in grooves ; the wings were rudimentary, 
and useless, while the legs were very similar to those of modern 
diving birds. This last feature was merely an adaptation, as the 
more important characters are struthious, showing that Hesper- 
omit was essentially a carnivorous swimming ostrich. Ichthy* 
crmsy a small flying bird, was sttanger still, as the teeth were in 
sockets, and the vertebra: biconcave, as in fishes and a few rep- 
tiles* Apatornis and all other allied forms occur in the same 
beds, and probably all were provided with teeth* It is strange 
that the companions of these ancient toothed birds should have 
been pterodactyls without teeth. In the later cre aceous beds 
of the Atlantic coast various remains of aquatic birds have been 
found, but all are apparently distinct from those of the west. 

During the tertiary period birds were numerous in this country, 
and all yet discovered appear to have belonged to modern types. 

It is now generally admitted by biologists who have made a 
study of the vertebrates, that birds have come down to us 
through the dinosaurs, and the close affinity of the latter with 
recent struthious birds will hardly be questioned. The case 
amounts almost to a demonstration, if we compare, with dino* 
saurs, their contemporaries, the mesozoic birds. The Classes of 
birds and reptiles, as now living, are separated by a gulf so pro- 
found, that a few years since it was cited by the opponents of 
evolution as the most important break in the animal series, and 
one which that doctrine could not bridge over. Since then, as 
Huxley has dearly shown, this gap has been virtually filled by the 
discovery of bird-like reptdes and reptilian birds. Compsogmithus 
*x\i\Arc‘huOpttryx of the old world, and Ichthyomis and Ilesptrornis 
of the new, are the stepping-stones by which the evolutionist of 
to-day leads the doubting brother across the shallow remnant of 
th gulf once thought impassable. 


It remains now to consider the highest group of the animal 
kingdom, the class Mammalia , which includes Man. Of the 
existence of this class before the trias we have no evidence, 
either in this country or in the old world, and it is a sign ficant 
fact that at essentially the same horizon in each hemisphere, 
similar low forms of mammals make their appearance. Although 
only a few incomplete specimens have been discovered, they are 
characteristic and well preserved, and all are apparently marsu- 
pials, the lowe>t mammaian group which we know in this coun- 
try, living or fossil. The American triassic mammals are known 
at present only from two small lower jaws, on which is based 
the genus Dtomothenum y supposed to be related to the insect- 
eating Myrmeccbiust now living in Australia. 

Although the Jura of Europe has yielded other similar 
mammals, we have as yet none of this class from that forma- 
tion ; while, from rocks of cretaceous age, no mammals are 
known in any part of the world. 

In the lowest tertiary beds of this country a rich mammalian 
fauna suddenly makes its appearance, and from that time through 
the age of mammals to the present, America has been constamly 
occupied by this type of life in the greatest diversity of form. 
Fortunately, a nearly continuous record of this life, as preserved, 
is now accessible to us, and ensures great additions to our know- 
ledge of the genealogy of mammals, and perhaps the solution of 
more profound problems. 

The boundary line between the cretaceous and tertiary in the 
region of the Rocky Mountains has been much in dispute during 
the last few years, mainly in consequence of the uncertain geolo- 
gical bearings of the fossil plants found near this horizon. The 
accompanying invertebrate fossils have thrown little light on the 
question, which is essentially whether the great lignite series of 
the West is uppermost cretaceous, or lowest eocene. The 
evidence of the numerous vertebrate remains is, in my judgment, 
decisive, and in favour of the former view. 

This brings up an important point in palaeontology, one to 
wmch my attention was drawn several years since, namely, the 

S *ative value of different groups of fossils in marking geolo- 
im ®*. In examining the subject with some care, I found 
f this purpose plants, as their nature indicates, are moat 
unsatisfactory witnesses ; that invertebrate animals are much 
oetfcer ; ana that vertebrates afford the most reliable evidence of 


climatic and other geological changes. The sub-divisions of the 
latter group, moreover, and in fact all forms of animal life, are of 
value in this respect, mainly according to the perfection of their 
organisation, or zoological rank. Fishes, for example, are but 
slightly affected by changes that would destroy reptiles or birds, 
and the higheT mammals succumb under influences that the lower 
forms pass through in safety. The more special applications of 
this general law, and its value in geology, will readily suggest 
themselves. . . 

The evidence offered by fossil remains is, m the light of this 
law, conclusive, that the line, if line there be, separating our 
cretaceous from the tertiary, must at present be drawn where 
the dinosaurs and other mesozoic vertebrates disappear, and are 
replaced by the mammals, henceforth the dominant type. 

It is frequently asserted, and very generally believed, that the 
large number of huge Edentata which lived in North America 
during the post-pliocene, were the results of an extensive migra- 
tion from South America soon after the elevation of the Isthmus 
of Panama, near the close of the tertiary. No conclusive proof 
of such migration has been offered, and the evidence it seems to 
me, so far as we now have it, is directly opposed to this view. 
No undoubted tertiary edentates have yet been discovered in 
South America, while we have at least two species in our miocene, 
and during the deposition of our lower pliocene large individuals 
of this group were not uncommon as far north as file forty-third 
parallel of latitude, on both sides of the Rocky Mountains, In 
view of there facts and others which I shall lay before you, it 
seems more natural to conclude from our present knowledge that 
the migration which no doubt took place was from north to south. 
The edentates finding thus in .South America a congenial home 
flourished greatly for a time, and, although the larger forms are 
now all extinct, diminutive representatives of the group still 
inhabit the same region. 

The ungulates are the most abundant mammals in the tertiary, 
and the most important, since they include a great variety of 
types, some of which we can trace through their various changes 
down to the modified forms that represent them to-day. Of the 
various divisions in this comprehensive group, the perissodactyle, 
or odd-toed ungulates, are evidently the oldest, and throughout 
the eocene are the prevailing forms. Although all of the 
peiissodactyles of the earlier tertiary are more or less generalised, 
they are still quite distinct from the artiodactyles, even at the 
base of the eocene. One family, however, the Coryphodonlidit y 
which is well represented at this horizon, both in America and 
Europe, although essentially Perissodactyle, possesses some 
characters which point to a primitive ungulate type from which 
the present orders have been evolved. Among these characters 
are the diminutive brain, which in size and fonn approaches that 
of the reptiles, and also the five-toed feet from which all the 
various forms of the mammalian foot have been derived. Of 
this family, only a single genus, Coryphodon [Balhmodon ), is 
known, but there were several distinct species. They were the 
largest mammals of the lower eocene, some exceeding in size 
the existing tapirs. 

In the middle eocene, west of the Rocky Mountains, a 
remarkable group of ungulates makes its appearance. These 
animals nearly equalled the elephant in size, but had shorter 
limbs. The skull was armed with two or three pairs of horn- 
cores, and with enormous canine tusks. The brain was propor- 
tionally smaller than in any other land mammal. The feet had 
five toes, and resembled in their general structure those of 
Coryphodon, thus indicating some affinity with that genus. 
These mammals resemble in some respects the perissodactyles, 
and in others the proboscidians, yet differ so widely from any 
known ungulates, recent or fossil, that they must be regarded as 
forming a distinct order, the Dinocerata. 

Besides these peculiar mammals which are extinct, and mainly 
of interest to the biologist, there were others in the early tertiary 
which remind us of those at present living around us. When a 
student in Germany some twelve years ago, I heard a world- 
renowned professor of zoology gravely inform his pupils that the 
horse was a gift of the old world to the new, and was entirely 
unknown in America until intrcduced by the Spaniards. After 
the lecture I asked him whether no earlier remains of horses had 
been found on this continent, and was told in reply that the 
reports to that effect were too unsatisfactory to be presented as 
facts in science. This remark led me, on my return, to examine 
the subject m) self, and I have since unearthed, with my own hands, 
net less than thirty distinct species of the horse tribe, in the ter- 
tiary deposits of the west alone ; and it is now, I think, generally 
admitted that America is, after all, the true home of the horse. 
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I can offer you no better illustration than this of the advance 
vertebrate paleontology has made during the last decade, dr of 
the important contributions to this process which our Rocky 
Mountain region has supplied. 

The oldest representative of the horse at present known is the 
diminutive Eohipput from the lower eocene. Several species 
have been found, all about the size of a fox. Like most of 
the early mammals, these ungulates had fourty-four teeth, the 
molars with short crowns, and quite distinct in form from the 
premokrs. The ulna and the fibula were entire and distinct, 
and there were four well-developed toes and a rudiment of 
another on the fore-feet, and three toes behind In the structure 
of the feet and in the teeth, the Eokippus indicates unmistakably 
that the direct ancestral line to the modern horse has already 
separated from the other perissodactyles. In the next higher 
division of the eocene another gemn {Osohippus) makes its ap- 
pearance, replacing Eohippus, and showing a greater, although 
sfctU distant, resemblance to the equine type. The rudimentary 
fir*t digit of the fore- foot has disappeared, and the last preraolar 
has gone over to the molar series. Orohippus was but little 
larger than Eokippus , and in most other respects very similar. 
Several species have been found in the same horizon with Dim- 
e*ras t and others lived during the upper eocene with Diplacodon , 
but none later. 

Near the base of the miocene, in the brontotherium beds, we 
find a third closely-allied genus, Mesohippus , which is about as 
large as a sheep, and one stage nearer the horse. There are 
only three toss and a rudimentary splint bone on the fore- feet, 
and three toes behind. Two of the premolar teeth are quite like j 
the molars. The ulna is no longer distinct, cr the fibula entire, 1 
and other characters show clearly that the transition is advancing, j 
In the upper miocene Mesohippus is not found, bat in its place a j 
fourth form, Afiohippus , continues the line. This genus is near 
the Anchithtrmm of Europe, but presents several important 
differences. The three toes in each foot are more nearly of a 
size, and a rudjment of the fifth metacarpal bone is retained. 
AH the known species of this genus are larger than those of 
Mtsakippus , and none pass above the miocene. 

The genus, I'rotokippus of the lower pliocene, is yet more 
equine, and some of its species equalled the ass in size. There 
are still three toes on each foot, but only the middle one, cor- 
responding to the single toe of the horse, comes to the ground. 
This genus resembles most nearly the Ilipparion of Europe. In 
the pliocene we have the last stage of the series before reaching 
the horse, in the genus Pliohippus , which has lost the small 
hooflets, and in other rtspects is very equine. Only in the upper 
pliocene docs the true Efuus appear and complete the genealogy ! 
of the horse, which in the post-tertiary roamed over the whole of 
North and South America and soon after became extinct. This 
occurred long before the discovery of the Continent by Euro- 
peans, and no satisfactory reason for the extinction has yet been 
given. Besides the characters I have mentioned there are many 
others in the skeleton, skull, teeth, and brain of the forty or 
more intermediate species, which show that the transition from 
the eocene Eokippus to the modem Equus has taken place in j 
the order indicated, and I believe the specimens now at New- J 
Haven will demonstrate the fact to any anatomist. They 
certainly canted prompt conviction to the first of anatomists who 
was the honoured guest of the Association a year ago, whose 
genius had already indicated the later genealogy of the horse in 
Europe, and whose own researches so we'l qualified him to 
appreciate the evidence here laid before him. Did time permit 
I might give you at least a probable explanation of this mar- 
vellous change, but justice to the comrades of the horse in his 
kn>g struggle for existence demands that some notice of their 
efforts should be placed on record. 

{To be continued.) 
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Academy o f Sciences, September *7.— M. Peligot in the 
chair. —The president requested the meeting to designate one of 
their fellows to represent the Academy in the annual public 
meeting of the five academies, which will take place on October 
25. — M. Tresca then, in the name of M. Leverrier, presented to 
the Academy vol, viH. of the H Atlas Metdorologiqtte de TObser* 
vatoire de Paris pour Tan 1876.”— A note by; M. Faye, oh the 
adai of the superior movement* of rise atmosphere, by M, H, 


Hildebrandtson. The author bases his work on the observation 
of cirrhus clouds.— A note by M. G, de Saporta on the discovery 
of fossil plants in the tertiary strata in the vicinity of the North 
Pole.— On an erratic block of granite situated in the neighbour- 
hood of Geneva, by M, de Mangnac. It appears that the block 
in question is a mass of about 300 cubic metres of granite, and 
that the prefect of the Department, Haute Savoie, has given 
permission to a Railway Company to take possession of it and 
to cut it to pieces. M. de Marignac, who is the owner of the 
ground upon which it lies, now recommends the preservation of 
the block and offers it to the Academy together with the arcs it 
lies upon, under the sole condition that it shall be preserved. 
M, Dumas spoke in favour of M. de Mar?gtuiC*< proposition.— 
On the spontaneous disappearance of phylloxera, by H. Murk*. 
— M. P. de Tchihatcheff then presented to the Academy his 
translation of M. Grtsebach’s work, “The Vegetation of the 
Globe,” and made some remarks on the same. — M. Alluard 
read a memoir on a new condensation- hydrometer, invented by 
himself. — A letter from M. E. Stephan announcing the discovery 
of a new comet by M. Cog^ia was read, (Of this we gave 
the details in the Astronomical Column of our last number, 
p. 442.) The letter further contained details of an observation of 
one of the satellites of Mars, by M. Borrelly, made at Mar- 
| seilles — M. Leverrier transmitted to the Academy details of 
j MM. Paul Rnd Prosper Henry's observation of the same 
! satellite, made with the equatorial in the garden of the Paris 
| Observatory. — M. P. H. Boutigny pointed out that in a pas- 
sage in his work, “ Etude* sur les corps & Pdtat spheroidal,” 
published some thirty years ago, he expressed his belief in the 
existence of satellites of Mars and pronounced the hope of their 
future discovery. — New researches on the ammoniacal fermenta- 
tion of urine and spontaneous generation, by MM, P. Cazeneuve 
and Ch. Li von. —On the physiological action of salicylate of 
soda, by MM. Bochefontaine and Chabbert.— A note by M. V. 
Duram on a luminous meteor observed on September it atBoen 
( Loire), and on a shock of earthquake felt at the same place on 
September 12. The meteor was of unusual brilliancy ; it 
appeared in the east of the sky at 7.45 i\M. ; its elevation above 
the horizon was but small ; it left a long curved trail, and its 
appearance was marked by a slight detonation ; the direction of 
its path was from north to south. The shock of earthquake was 
felt at 6h. 52m. true time, and lasted several seconds. — M. Faye 
then drew the attention of the Academy to a memoir just pub- 
lished by M . P. de Saint Robert, on the spherical movement of 
the pendulum, with regard to the resistance of the air and the 
rotation of the earth. 
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microscopical PETROGRAPHY 

Microscopical Petrography. By Ferdinand Zirkel. Being 
Vol VI. of #*8 Report of the United States Geological 
Exploration of the Fortieth Parallel made under the 
direction of the Engineer Department by Clarence 
King, Geologist-in-charge. (Washington, 1876.) 

T O the massive and important series of volumes in 
which the Report of the Exploration of the Fortieth 
Parallel has been published the Engineer Department of 
the United States has just added a sixth which, for 
general interest and usefulness beyond the area of the 
Survey, is equal if not superior to any that has preceded 
it In the course of this protracted and laborious survey 
many rocks were encountered to which Mr. Clarence 
King and his coadjutors felt somewhat at a loss to apply 
the petrographical nomenclature of Europe. He accord- 
ingly sought help from the highest European authority on 
the subject, Prof. Zirkel, of Leipzig, whom he indufced to 
undertake the task of examining the vast collection of 
rock-specimens which had gathered during so many 
years of field-work. Prof. Zirkel accordingly crossed the 
Atlantic, spent some time in New York with Mr. King 
and his staff in making a preliminary investigation of the 
collection, and in learning the geological position of the 
specimens and the geological structure of the wide region 
from which they had been obtained. Subsequently a 
large and typical scries of rock-specimens was sent over 
to Leipzig to be submitted to careful microscopical inves- 
tigation. No fewer than twenty-five hundred thin sec- 
tions were prepared and examined under the microscope. 
The result of Prof. Zirkel’s laborious task is now given to 
the world and most appropriately forms a separate volume 
of the Report on the Geology of the Fortieth Parallel. 
Mr. King may be congratulated upon the judgment he 
has shown in the allocation of his materials. He has 
enriched his official publications with the most important 
contribution yet made to the petrography of America. 

Of the way in which Prof. Zirkel has acquitted himself 
of the task he undertook, it is hardly possible to speak 
too highly. With the characteristic method of his coun- 
trymen he marshals his facts in such orderly fashion that 
every observation has its appropriate and proper place 
where it may be expected and where, if sought for, it 
will be found. Familiar as he is with the minute texture 
and composition of most European rock^, it must have 
been a congenial, even though laborious work, to attack 
on such a scale those of another continent. He has evi- 
dently given himself heartily to the investigation, and has 
produced a work which more than sustains his well- 
earned reputation. 

In an introductory chapter the author briefly sketches 
the leading types of microscopic structure which, largely 
as a result of his own previous labours, have been recog- 
nised among crystalline rocks. These may be reduced 
to three i. The purely crystalline, that is, rocks which 
display only crystals or crystalline particles so interwoven 
as to form a solid, compact mass. Granite may be taken 
as the type of this group. 2. The half-crystalline. Rocks 
of this group consist partly of crystals or crystalline 
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particles, and partly of a non-crystalline amorphous sub- 
stance or paste, which may be (a) a colourless but more 
usually yellow, brown, or grey glass ; (if) partly devitrified by 
the appearance of minute translucent but non* polarizable 
grains (globulites), or variously-shaped opaque needles or 
hairs (trichites) ; (c) still further devitrified by the in- 
crease of these grains and needles, so that little or no 
glass remains — a structure termed micro-crystallitic ; or 
(i d ) a peculiar amorphous substance neither showing the 
transparency of glass nor ' definite grains and needles 
(crystallites), but appearing to consist of indistinct grains 
or fibres, which seem to melt into each other. This is 
termed the microfelsitic. 3. The non-crystalline. Here 
the rocks consist sometimes merely of glass, as ob- 
sidian, sometimes of the amorphous microfelsitic sub- 
stance, as in felsites. Dr. Zirkel admits, however, that 
even where these differences of minute structure are best 
shown they do not suffice as a basis for the systematic 
arrangement of rocks, which must rest on fundamental 
mineral constitution. The same mass of rock, indeed, 
may within a short space put on extraordinary diversities 
of minute structure. 

A number of terms are introduced into the Report 
which, though most of them have for some time been in 
use in Germany, for the most part make their first 
appearance here in an English dress. “ Ground mass 99 
is employed to denote what seems to the naked eye to be 
the dense homogeneous matrix of a rock, wherein the 
usual scattered porphyritic crystals are held; u base” is 
used as the designation of what is only seen under the 
microscope to be a non- crystallised or unindividuafised 
paste, glassy, globulitic, micro crystallitic or micro-felsitic, 
as the case may be, in which the crystals, whether micro- 
scopic or visible to the naked eye, are held. “ Macro- 
scopic * has obtained wide currency in German petro- 
graphical literature as a convenient designation for what 
can be seen without the use of lenses. u Microlites” are 
minute, thin, needle shaped, usually cylindrical bodies, 
which occur both in the base and in separate crystals of 
rocks, and represent imperfect stages in the crystallisation 
of different minerals ; when colourless they are called 
“ belonites,” when black and opaque, “ trichites.” 

As most rocks have undergone more or less internal 
alteration, many products of decomposition are met 
with under the microscope which cannot always be 
identified with definite mineral species. No one who 
has practically studied microscopic petrography can fail 
to have been often puzzled to name some of these pro- 
ducts. They are in far too minute quantity and too 
intimately diffused through the substance of a rock to 
be capable of being collected for chemical analysis. 
They present no recognisable crystallographic form, and 
they show no distinctive reaction under the polariscope ; 
yet they have too often, with no expression of hesitation, 
been identified with known minerals, the identifications 
being at the best only guesses, and sometimes most 
improbable ones. It has lately been the practice at 
Leipzig to avoid attempting such identifications when the 
evidence is so slight, but to be content with the applica- 
tion of provisional names which may include many 
different compounds having at least some common 
characters, such as opacity or colour, and to wait until 
the progress of investigation allows more precise names 
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to be affixed. Prof, Zirkel now introduces these pro- 
visional and useful terms to English readers. “ Opacite” 
includes all the black opaque amorphous grains, scales, 
and streaks which have resulted from the decomposition 
of different minerals, and which, no doubt, vary widely in 
chemical constitution. They probably in most cases 
consist largely of metallic oxides. “Ferrite "embraces 
those yellowish, brownish, or reddish specks, grains, 
veinings, or pseudomorphous crystals which occur in so 
many rocks where oxides of iron have decomposed. 
“ Viridite ” is the term applied to greenish transparent or 
translucent scales, fibres, or veins, frequently seen where 
hornblende, augite, or olivine have been altered. They 
must vary much in composition, sometimes approaching 
chlorite, sometimes delessitc or serpentine. 

These scientific terms may be usefully transplanted 
into English text-books. The only one which, though 
the great need of such a word cannot be denied, seems 
open to considerable objection, is “ macroscopic.” It is 
too like “microscopic,” whether as written, printed, or 
spoken. “Gymnoscopic” would be better. But there 
occur throughout the Report many nouns and adjectives 
which the reader will in vain look for in any dictionary, 
and the meaning of some of which he will not readily 
appreciate if he does not happen to be familiar with the 
German petrographical terms for which they are intended. 
Such are “ fibration,” “ lamellation/’ “ inclusion,” “ zon- 
ally,” “lineated,” “fluida!," “ interwedged,” and many 
more. Even ordinary words are used in a way which is 
apt to puzzle the uninitiated. For example, “ some occur- 
rences are poor in augite,” “ poorly- shaped crystals/' 
“ drop-like or crippled minerals.” The English language 
is not quite so meagre as to be unable to furnish expres- 
sion in already familiar words and phrases to the ideas 
sought to be conveyed by these novel and sometimes 
rather uncouth terms. 

After a brief chapter devoted to the crystalline schists 
and their related rocks, the author proceeds to what are 
commonly known as the igneous rocks, beginning with 
granite and the early intrusive porphyries and felsites, 
passing thence through the diorite, diabase, gabbro, and 
other groups, into the wide series of tertiary volcanic 
products. V. Richthofen's name propylite is retained for 
the oldest eruptive rock of the tertiary series — a mixture 
of plagioclase felspar with hornblende, having most of the 
characters of the old diorites and dioritic porphyries. 
The petrographical differences between this rock and an- 
desite are carefully summed up by Prof. Zirkel ; but 
at the most they appear to be rather fine-drawn. He 
insists that rocks of different geological date can 
be distinguished petrographically, and that this may 
be done even among the different members of the 
tertiary series. Undoubtedly the most important chapter 
of the Report is that devoted to the trachytic and rhyolitic 
rocks. Among the trachytes some have been found con- 
taining augite instead of hornblende— a curious and novel 
fact which establishes art analogy between these tertiary 
masses and some old syenites of Tyrol and Norway, in 
which G. von Rath has lately shown that augite replaces 
hornblende. The author partly following von Richthofen 
divides the rhyolites into (i) Nevadite or granitic 
rhyolite ; (2) Rhyolite proper, including the felsttic and 
porphyritic varieties, of which he has found among 


the rocks of the Fortieth Parallel no fewer than sixteen 
well-defined types ; and (3) Hyaline rhydHte, including 
the glassy and half-glassy varieties, obsidian, pitch stonei 
pumice, &c. With the exception of some varieties in the 
eastern part of the region, all the basriti ritet ythh in the 
course of this survey prove to be felspar-basalts. Though 
repeating in Western America the familiar characters of 
the basalts of Western Europe they contain some varieties 
which merit a special subdivision. These are marked by 
(1) the invariable presence, though in small quantity, of 
sanidine, (2) the general absence of olivine, (3) the 
abundance of the glassy microlitic base, (4) the occa- 
sional presence of hornblende, (5) a high proportion of 
silica, (6) the dusty character of the included apatite. 
A petrographer who admits such wide departures from 
the normal type of a species must not be surprised at 
those who would further seek to unite some of his species 
which hardly differ from each other so much as these 
varieties of basalt do. 

The Report is illustrated by twelve quarto coloured 
plates. For beauty of execution nothing has appeared 
like them since those of the lamented Vogelsang. They 
have been executed at Leipzig, under the author's own 
eye, and arc evidently as faithful as they are vivid and 
artistic. Archibald Geikie 

OUR BOOK SHELF 

Results of the A ralo- Caspian Expedition . Fascicule iv., 

388 pp., with seven lithographed plates ; and Fascicule 

v., sixty-eight pages. (St, Petersburg, 1877.) [Russian .3 

The fourth fascicule of this publication contains an im- 
portant paper by the well-known Russian ichthyologist, 
Prof. Kessler, on “ The Fishes of the Arato- Caspian 
Pontic Ichthyological Region.” After an introduction, in 
which the author briefly sketches the geography of the 
region, and makes a few objections to some statements of 
Mr. A. R. Wallace as to the geographical distribution of 
fishes, Prof. Kessler describes forty-three new species 
and varieties of fishes of the region, and twenty- four other 
species, the previous descriptions of which were incomplete. 
These descriptions, being the result of very elaborate 
researches, are based on extensive collections obtained by 
the members of the expedition, and by previous explorers. 
The new species are illustrated by seven plates. The 
second part of the work is a systematic catalogue of all 
fishes known to inhabit the region, with notes as to their 
geographical distribution. 

The third part deals with the general conclusions 
arrived at by the author as to the geographical distribu- 
tion of species, the relations of the Aralo-Caspian ichthyo- 
logical fauna to the faunas of the neighbouring basins, the 
distribution of species indifferent waters of the region, 
the zoological characteristics of the fishes inhabiting it, 
and their genealogical relations, their mode of life, and 
some remarks on the geological history of the region. 
These conclusions (some of which have already been 
noticed in Nature) will certainly be of great interest to 
the zoo-geographer, and their importance is much 
enhanced by the usual caution of M, Kessler's statements. 
The work is altogether an important acquisition to ichthyo- 
logical literature in general, all the more that it deals with 
countries very imperfectly known until now. 

The fifth fascicule of the work contains two papers by 
M. Aldnitzin : “ On the Sweet Water Springs on the 
Shores of Lake Aral,” and a “ Sketch of the History of 
the Islands of that Lake," the former containing some 
interesting information as to the distribution of water 
in sandy steppes. 
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LETTERS TO THE EDITOR 

[ The Editor dm not hold himself responsible for opinions expressed 
by his eorrespondents. Neither can he undettake to return* 
or to correspond with the writers of* rejected manuscripts. 
No notice it *>f anonymous communications. 

The Editor nrgenttp requests correspondents to keep their letters as 
short as passSSdt- *he pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munkations containing interesting and novel facts,] 

Urticating Organs of Planarian Worms 

There exist, as is well known to all comparative anatomists, 
in the skin of most planarian worms certain rod-like bodies 
( S t abchenkorperch en of German authors) concerning the function 
and homologies of which there has been consideiable speculation 
and difference of opinion. By some authors these bodies, which 
always at an early stage of their existence are contained in cells, 
“the rod-cells ” have been compared to the thread- cells or 
ncmatocysts of ccelenterata, the rod-cells being considered 
homologous to or possibly homogenous witli these coelenterate 
ncmatocysts. In the July number of the Quarterly Journal of 
Microscopical Science , voi. lxvii., new series, 1877, I published a 
paper on the structure of several forms of land planarians obtained 
by me during the voyage of H.M.S. Challenger . In this paper 
is described and figured the structure of the rod-cells of several 
genera of land planarians as observed in the fresh and living 
condition. In an American form Geoplana flava. and also in a 
Ceoplana from New Zealand and a Rhynchodemns from the Cape 
of Good Hope rod-cells were observed in which thq rods are 
much longer than the cells and are in their quiescent condition 
coiled spirally within the cells ( l.c,* PI. xx. Figs. 15, 20, 21, 22, 
23), but which rods are shot out from the cells and protruded for 
a Jong distance beyond the surface of the epidermis when the 
animal is compressed or irritated. Such probably is the mature 
condition of the cells in question in all land planarians, 
Mecznikow has described a somewhat similar form of cell as 
existing in his Gcodcsmus bilinratus. 

In so »e microscopic sections oi land planarians hardened in 
alcohol, the shot- rods or threads may be seen in abundance 
when closely looked for, projecting from the edges of the section 
of the epidermis. The demonstration of the spiral coiling of 
the rods within the cells, and of their protrusion on irritation, 
would at first sight seem to ally these bodies more closely than 
ever with coelenterate nematocysts, but there is this great differ- 
ence between the two structures, that several rods are present in 
each cell in the planarians, and that the rods are solid and 
apparently free within the cell, and when protruded by the 
bursting of the cell are shot clear of it. In coelenterates, as is 
familiarly known, the thread is continuous with the cell and 
hollow, and is everted in the act of protrusion. 

In the summary of my paper above referred to (/.r., p. 292) I 
suggested that it would be interesting to test the action of the 
rod bodies of land planarians by applying a living worm to the 
tongue and observing whether urtication was produced. I wrote 
at the time to my friend, Mr. Th waites, F.R,S,, curator of the 
Royal Botanic Gardens at Peradeniyo, Ceylon, and asked him 
to make the experiment, which he did forthwith, and the result 
shows that planarians do undoubtedly produce urtication in much 
the same way as coelenterates, and tbeie can be no doubt that 
this function is performed by the rod-bodies, which are thus 
weapons of defence, and no doubt used also to secure prey. 

Mr. Th waites writes “I have lost no time before attending 
to your request touching the planarians. 1 applied the tip of 
my tongue to two of them brought fresh and lively to me, and 
quite sensible was I to a feeling of unpleasant tingling, and it 
was accompanied with slight swelling. The sensations very 
similar to what is experienced upon a slight scalding. The 
planarian itself evidently felt very uncomfortable, as it l>ecame 
dilated laterally to a considerable extent during contact with the 
tip of the tongue, though it soon recovered its normal condition.” 

II. N. Moseley 

New University Club, St. James's Street, S. W. 

The Satellites of Mars 

It seems worthy or notice that the prophetic genius of Homer 
has already not only identified but even given names to the two 
satellites of Mars. I allude, of course, to the passage in the 
imeenth book of the Iliad, where Ares is preparing to descend 
to the earth (possibly this refers to an unusually near approach 
at opposition, as at the present time) 
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which Pope renders — 

** With that he give* command to Fear and Flight 
To join his rapid coursers for the fight.". 

Deimus and Phobus are not, perhaps, very euphonious names ; 
but astronomers will not lightly reject the authority of Homer. 
Eton, September 29 H. G. Madan 


On the Coming Winter 

Having recently computed the remaining observations of our 
earth-thermometers here, and prepared a new projection of all the 
observations from their beginning in 1837 to their calamitous 
close last year— results generally confirmatory of those arrived 
at in 1870 have been obtained, but with more pointed and 
immediate bearing on the weather now before us. 

The chief features undoubtedly deducibie for the past thirty- 
nine years, after eliminating the more seasonal effects of ordinary 
summer and winter, are : — 

1. Between 1837 and 1876 three great heat-waves, from with- 
out, struck this part of the earth; viz., the first in 1846*5, the 
second in 1858*0, and the third in 1868*7. And unless some 
very complete alteration in the weather is to take place, the 
next such visitation may be looked for in 1879*5, within limits 
of half a year each way. 

2. The next feature in magnitude and certainty is, that the 
periods of minimum temperature, or cold, are not either in, or 
anywhere near, the middle time between the crests of those three 
chronologically identified heat-waves, but are comparatively 
close up to them on either side t at a distance of about a year and 
a half, so that the next such cold wave is due at the end of the 
present year. 

This is, perhaps, notan agreeable prospect, especially if political 
agitators are at this time moving amongst the colliers, striving 
to persuade them to decrease the out-put of coal at every pit's- 
mouth. Being, therefore, quite willing, for the general good, 
to suppose myself mistaken, I beg to send you a first impression 
of plate 1 7 of the forthcoming volume of observations of this 
Royal Observatory, and shall be very happy if you can bring 
out from the measures recorded there, any more comfortable view 
for the public at large. Piazzi Smyth 

Astronomer-Royal for Scotland 

Royal Observatory, Edinburgh, September 27 


The Australian Monotremes 

I observe in Nature (vol. xvi. p. 439) that a doubt arises 
respecting the Echidna or Australian porcupine (recently re- 
named Tachyglossus) and the Omithorhynchus being found In 
Northern Australia. It does exist in Queensland, but how far 
north it is impossible to decide until we are better acquainted 
with that extensive territory. The fact of one having been found 
by Mr. Kennedy, as mentioned by Mr. Forbes at Plain Creek in 
lat. 21° S. is, as far as the published statement can be depended 
upon, correct, and was never considered by any Australian in 
Queensland as a matter of doubt, as they were well acquainted 
with the animal ; but whether the Tachyglossus was the same or 
of a different species I do not consider has been sufficiently 
noticed ; whether it was the Tachyglossus hystrix , or with suffi- 
cient distinctive characters, as has been recently found in that of 
New Guinea to make it a new species, is not known, as ordinaty 
travellers are not able to distinguish those characteristic differ- 
ences which would immediately strike the experienced naturalist. 
The species found in the vicinity of Darling Downs, &c., is 
evidently the 7 achyglossus hystrix , and from a recent letter 
received from my son, Mr. G. F. Bennett, he finds no difficulty 
in procuring specimens of this species near Foowoomba by offer- 
ing rewards for those procured at certain intervals of time, to 
enable him to carry out his investigations on the mode of 
generation of the Monotremata , and if possible to procure the 
impregnated utenis of that animal, as well as that of the Orni- 
thorhymhus , as in both animals it no doubt will be identical. 
As far a s regards the rudimental pouch in the Echidna it 
m only ab’e to be found in that animal during the breed- 
ing season, and I could never detect it at any other time. 
It is mentioned by Prof. Owen in his memoir on the young 
of the Echidna (Philosophical Transactions , 1865, p. 678), ana 
indeed it has been a well-known fact for some period of time, as 
some years ago I doubted the assertion and public attention was 
most particularly drawn to it, and the fact was ascertained 
beyond doubt even before the publication of Pro£ Owen's paper. 
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The Qmitkorhynckus being an aquatic animal does not possess 
a pouch at any time. With respect to the New Guinea species 
of Echidna , the question whether the Tachyglossus lawsei and T. 
brmjnii are distinct species can now be decided, as 1 observe that 
examples of both sexes of T bruijmi have been obtained in the 
mountains on the north coast of New Guinea at an elevation of 
about 3,500 feet. That a new and somewhat analogous species 
of Tachyglossus may yet be discovered in Northern Australia I 
consider very probable. George Bennett 

September 29 

P.S. — By letters from Sydney dated August 4 no intelligence 
has been received from Sig. D'Albeids since his departure for 
the Fly River in May last. 


Are there no Boulders in Orkney and Shetland ? 


In your impression of the 13th inst. (p. 418), there is an 
interesting letter from Mr. Laing, M.P., stating that there are 
no boulders in Orkney or Shetland. He says that having “ an 
intimate personal acquaintance with these islands, which are my 
native county, and almost every yard of whose surface and shores I 
have explored with rod and gun,” . . . “1 can assert positively 
that I never saw (in them) a boulder or perched block, or the 
trace of any till, or boulder day, kame, eskar, raised beach, or 
other form of glacial or marine action.” 

Mr. Laing’s object in drawing the attention of geologists to 
these facts is, that “if true, they seem to afford a cruciaf test of 
the truth or falsehood of some of the most important theories of 
modem geology.” 

Mr. Laing observes that in Orkney there could be no boulders, 
&c., because “ there were no glaciers, there being no great local 
mass of mountains to produce them.” 

As regards Shetland, Mr. Laing says he cannot speak with the 
same confidence. “ Still, having travelled over a great part of 
the principal islands, I can assert that I have never seen in them 
either, any traces of glacial action.” 

Mr. Laing having invited information on this subject, Prof. 
Geikie has published an article in the same number of your 
paper (p. 414), controverting Mr. Laing’s statements, and main- 
taming that the facts asceitaincd by him and his colleagues in 
the Scotch Geological Survey establish that these islands form 
“ no exception to the general glaciated condition of Scotland.” 

In corroboration, so far, of the Professor's statement, that 
there are in Orkney and Shetland “many transported blocks of 
gneiss, schist, and other rocks foreign to the immediate locality ” 
of the blocks, I need only refer to the following list of boulders 
reported to the Edinburgh Royal Society Boulder Committee. 


In Orkney. 

Edtiy Island, — Conglomerate B. 12 X 7 X lA feet, --= about 
8 tons weight. Situated near top of a hill 250 feet above sea. 
No conglomerate rock in Ed ay, but there is in Stronsay Island. 

Frith and Stennis . — White pebbles of freestone on the hills. 
Bat there are no white freestone rocks in this island. It is all 
old red. 

Sunday, — Gneiss B. 7 X 6 X 2$ feet *» about 14 tons. No 
gneiss rocks on this island. Nearest island with gneiss rocks 
is Stromness, 30 miles distant, and in Shetland, still more 
distant. 

Walls . — Lydian stone B. 9 X 7 X 6 feet « about twenty- 
eight tons. Sandstone is the prevailing rock. 

Stromness Island \ — Two granite boulders lying on red sand- 
stone rocks— distant, one a quarter of a mile, the other one mile 
from granite hills. 

In Shetland. 

Bressay . — A number of boulders here, of a rock foreign to the 
island. One of them is 10 x 7 x 4 feet Supposed to have 
been transported from Norway. 

Jfousay.— On a cliff 200 feet above the sea,' rounded blocks 
resting on knolls of polished rock. 

A'eay . — Large perched blocks, some many tons in weight. 

Sumburgk Head, — Conglomerate B. lying on sandstone rock. 

Wheie can it be supposed that these boulders come from ? 

Prof. Geikie thinks there were glaciers, at all events, in one 
of the islands, viz.. //<?/, and even “separate glaciers ” in all the 
valleys of that hill, whose top is only 1,550 feet above the sea. 
I feel great difficulty in subscribing to that opinion ; I rather 
agree with Mr. Laing, that there could be no glaciers, for want 
of a sufficient “mass of mountain region to produce them.” 
Even if in Hoy glaciers could have been formed on a hill the 
highest peak of which is only 1,550 feet above the adjoining sea, 
what is to be said of those boulders which are on islands where 


the hills do not exceed 500 or 200 feet, and in which there are 
no rocks of the same nature as the, boulders? 

Prof. Geikie refers to the rock etri it ions in Orkney and Sbet- 
land (which Mr, Laing seems not to have discovered) *9 additional 
proofs of glacial action. If these striations had hetni caused by 
glaciers, the direction of the stria? would vary with the direction 
of the different valleys in which the glaciers moved. But this is 
found not to be the case. Prof. Geikie says that both in Orkney 
and in Shetland the movement of the ice has been on the “ whole 
along a north-west and south-east line.” He refers to reports 
by his colleagues, Mr. Peach and Mr. Home, in corroboration 
of his statements. 

In looking into Mr. Peach’s report, I find that he specifies the 
strife on the rocks of Shetland as running in various directions. 
In Unst, the most northern island, he says “ the destroying force 
(the nature of which force, however, he avoids indicating) coming 
against a hill (called the 4 Muckle II tog' 500 feet high) on its 
north-west flank, had been partially turned by the hill into a 
valley (which he names) and made to produce the well-known 
phenomenon of * crag and tail ’’’—the crag or bared rock being 
on the north side of the hill. 

Mr. Home in his paper also describes the strife in Shetland as 
running in various different directions. Some of the striae on the 
rocks, and the boulders on the surface, indicated, as he thought, 
ice action from east to west. “ In addition to these, however, 
others (he sa^s) were found, which could not have been produced 
by ice-shedding in the ordinary way. These cross the island, 
regardless 0/ its physical features , and are often at right angles to 
the newer set.” 

These facts, I venture to submit, may be explained by suppos- 
ing that the Shetland and Orkney Islands, when still under the 
ocean, were subjected to the action of Arctic currents loaded 
with icebergs and shore ice. Wc know that in the Arctic regions 
now, fragments of rocks are by these means carried about in 
various directions, and dropped on the sea-bottom ; whilst the 
rocks at the sea bottom are ground down, polished and striated 
by the bard stones and gravel pushed forward by icebergs. 
The existence of Arctic currents from north-western points has 
Indeed been already well established by a study of the boulders 
and stTiated rocks found along the west coasts of Caithness, Ross, 
Argyll, and the islands of Lewis, Harris, and Uist. 

The inference of Mr, Peach from what he saw near Lerwick 
was, that there “the direction the drift came from is evidently 
northerly “The destroying force ” to which Mr. Peach refeis 
as having swept across the BUnd of Unst baring a hill up to a 
height of 500 feet on its north-west dank, could have been no 
other than an Arctic current loaded with ice. 

These facts establish points of the highest geological interest. 
They indicate a submersion of the northern parts of Europe under 
the ocean to the extent of many hundred feet, and the nort-exist- 
ence of any gulf-stream flowing through the North Atlantic. 
The Isthmus of Panama requires to be depressed only 350 feet, 
to allow that stream to flow into the Pacific. 

The separate question of “Raised beaches ” mooted by Mr. 
Idling and discussed by Prof. Geikie, I do not enter on. Both ^ 
of these authorities agree that there are no raised beaches in ' 
Shetland and Orkney. It is indeed very curious that such should 
be the case, considering that they exist along the Caithness coast, r 
and in every other part of the kingdom, including Ireland. I 
may, however, notice that Mr. Peach in bisReport on Shetland 
speaks of a “ raised beach ” as having been seen by him there. 

Milne Graden, Coldstream, N.B. Davjd Milne Home 


Fertilisation of Flowers by Birds 
Among the “Biological Notes” in Nature, vol. xv. p. 
416, there is one referring to the agency of birds in effecting the, , 
fertilisation of flowers. A few weeks before reading this note I 
was induced to suspect that many flowers might be dependent ' 
wholly or in part on the visits of small birds for their effec uai 
fertilisation by observing that a very considerable number or 
birds shot at that time had the plumes of the forehead and th# 
lores thickly dusted with pollen. This fact was noticed in several 
species of Dicodna and NeciaHniime , in the Loriatli, and even 
in a glossy starling (Calornis panayensis), which latter is mainly- 
a frugivorous bird. Both the sun-birds and flower-peckers are . 
fruit-leeders to a certain extent 5 but they algo prey on minute: 
insectf, in search of which (and possibly of the nectar sometimes)* 
they diligently probe the corollas of numerous flowers, and on 
withdrawing their heads a portion of the pollen remains in many ■ 
instances adhering to the plumage bordering the bill, and tf 
carried away and introduced into the next blossom visited* 1 
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The eouree of attraction possessed by the flower 

for its feathered visitants lies, I think, in the small insects which 
resort to it, and not, at any rate usually, m their furnishing any 
nectareous secretion which is palatable to the birds, F or if the 
latter yudted the blossoms for the sake of the nectar they would 
be perfectly acquainted by experience with its situation and 
make no delay in going straight to it, whereas the habit of the 
sun-birds and the flower-peckers also is rather to hover on 
rapidly-vibrating wings a few inches in front of the opening of a 
blossom, as if prying into its recesses in search of food, before 
thrusting their beaks into the corolla ; and often after thus 
examining a flower they fly off to another without touching it at 
all, having apparently satisfied themselves that the first one con- 
tained no prey for them. A. II. Everett 

N, Mindanao, July 23 


Heat Phenomena and Muscular Action 

On reading the article which appeared in Nature, vok xvi. 
p. 45 1, on the heat phenomena accompanying muscular 
action, it has occurred to me to send the following problem 
which is akin to the subject. 

If a man does work (say lifts a weight), the principle of the 
conservation of energy teaches us that the potential energy — the 
work done — (weight Idled) is at the expense of the man as a 
magazine of force, in fact that “ virtue has gone out of him.” 
Now suppose a man lifts say a ton of bricks and deposits the bricks 
one by one on the top of a wall six feet high, we can exactly 
estimate the amount of work done, the energy rendered potential 
and external, arid if we knew also the extra amobnt of heat 
radiated or otherwise carried off from his body — as most probably 
the work would raise his temperature— we could exactly measure 
the amount of energy the lifting of the brick cost him. 

Now suppose another man were to lift the bricks from the top 
of the wall and deposit them gently — i.e., without concussion — 
on the ground, it is evident that there is a certain amount of 
potential energy disappearing, in fact that there is work being 
absorbed by the man, of course appearing in some other form, 
but the question is how ? This second man’s work is of course 
in one tense work, but in the sense of producing external, 
potential, or kinetic energy, is not so, unless, perhaps, in heat. 

Strangely enough it follows that lifting down the brick ought 
to make the man eithtr radiate heat more, waste tissue Its*, 
digest food less, or in some other way account for the energy 
absorbed by him. 

Generally I think the conversion of force by obstruction is not 
always so clearly traced as it might be ; in friction it is clear, as 
also in the compression of elastic bodies, but in the instance 
above, as also in the throttling of steam, it is not so clear. 

A. R. Moltson 


Does Sunshine Extinguish Fire? 

I READ Mr. Tomlinson’s paper (Naturt, vol. xvi. p. 361) near 
the time of its delivery, and was struck with the inconclusive cha- 
racter of his experiments. What he attempted to obtain was the 
condition of combustion in sunshine and combustion in darkness, 
nr tens paribus. But he left the ncteris paribus entirely out of the 
experiment, and actually used a dark cubbard (I believe this is 
good spelling etymologically and phonetically), into which there 
was no free influx of atmospheric air. Naturally his candles burnt 
with inferior combustion there. I have for years together burnt 
Newcastle coal, and no other; and foi years together burnt 
South Staffordshire coal, and no other ; and 1 say that sunshine 
puts out a sea-coal fire and not a S.S. Are. The reason of this 
is, I apprehend, not far to seek. In the Midlands it is the 
practice to keep a fire alive by a raker, or gathercoal. It 
would be quite useless to attempt to do this with a sea-coal fire, 
which goes out in a short time unless the cakes of coal be broken 
Up ; in a word, one has to watch a sea -coal fire ; and it must be 
in every Londoner’s experience, that such a fire is apt to elude 
one at the last faint gleam from over reckless poking, Now, if 
the sun is shining on the coal, that last fault gleam is invisible, 
and the fire goes out as a matter of course. Sunshine puts out a 
sea*coal fire by insidiously eclipsing the warning glimmer of its 
expiring embers. This, at least, is a vera causa . A priori I 
should say that combustion would be less rapid in air rarefied 
flight than in air deprived of it ; but 1 do not believe 
sunshine extinguishes a coal fire in any other way than that I 
,l Tl'^ bed - C. M. In“leby 


OUR ASTRONOMICAL COLUMN 

The Approaching Opposition of Iris.— The oppo- 
sition of this minor planet in the present autumn affords 
another favourable opportunity of determining the amount 
of solar parallax on the method already successfully 
applied by Prof. Galle, of Breslau, in the case of Flora, 
The Berliner astronomisches Jahrbuch for 1879 contains 
a rough ephemeris of Iris for every twentieth day of the 
year, but this being insufficient for the purpose in view, 
we subjoin places calculated from Prof. Briinnow’s tables 
of the planet, on the approximate formulas explained in 
his introduction ; the error of the tables being very 
sensible at the present time, nothing would have been 
gained by calculating in the accurate form. For the sake 
of brevity the planet’s positions are given for every fourth 
day only, but they will be readily interpolated for the 
intermediate dates. 


Iris. — At Greenwich Midnight 




Right 

North 

Distance 

Distance 



Ascension. 

Declination. 

from the 

from the 



h. m s. 

0 * 

Earth. 

Sun. 

Oct. 

8 . 

• 3 56 7 

.. 27 5 6 

1*0034 . 

.. 18350 

»» 

12 . 

• 3 56 5 > 

•• 27 3 3 

.. 0*9709 


»» 

16 . 

• 3 55 

.. 26 57*8 

.. 09526 . 

• J ‘ 8 345 

5 » 

20 . 

. 3 56 20 

.. 26 48*9 

. 0*9306 



24 • 

• 3 55 8 

•• 26 36 s 

0 91 r r . 

J S354 

»» 

28 . 

• 3 53 20 

.. 26 20*5 

. 0*8944 


Nov. 

1 . 

■ 3 50 58 

.. 26 0 9 

. o* 8808 . 

1 -837c 

,, 

5 • 

■ 3 48 8 

• 25 37 8 

. 0 8704 



9 .. 

• 3 44 57 

.. 25 u*6 

. 0*8633 . 

1 -8.1 1 1 


13 

. 3 4 i 32 

24 427 

. 0*8597 



17 . 

• 3 38 1 

.. 24 n*5 

. 0-8597 . 

1S459 


21 . 

. 3 34 3 i 

.. 23 387 

.. o-S6j4 



25 . 

■3 31 9 

.. 23 5*0 

.. 0*8708 . 

1-8520 


29 . 

. 3 28 2 

... 22 31-2 

.. O'SSiq 


Dec. 

3 - 

• 3 25 17 

.. 21 58 ‘I 

0*8965 

I-S 593 


7 ■ 

• 3 22 58 

... 21 26‘5 

.. O 9I46 


»» 

11 . 

. 3 21 11 

... 20 567 

.. O 936O . 

.. I *8677 


Iris will be in perihelion October 147, G.M.T., and nearest 
to the earth on November 15, her distance at this time 
being o 859 (the earth’s mean distance from the sun being 
taken as unity). Her intensity of light may be expected 
to rather exceed that of a star of the seventh magnitude, 
6*8m, according to the Berliner Jahrbuch . 

Thk Outer Satellite of Mars.— T his object is 
still under observation at the Observatory of Paris. It 
was also measured again by Mr. Common, of Ealing, 
with his 18-inch silver-on-glass reflector on September 24, 
the angle calculated from the elements which have been 
given in this column differing from the observed angle 
— 4 0 . An observation on September 13, by M. Borrelly 
at Marseilles, presumed to apply to the satellite, must 
refer to a faint star, the satellite at the time being in the 
opposite quadrant. 


Binary Stars. — Dr. Doberck, of Markree Observa- 
tory, continues his investigations on the orbits of the 
revolving double stars. In No, 2,1 56 of the Astronomische 
Naclirichtcn he has given provisional elements of 2 1768 
and 2 3121, the latter of which appears to be an object of 
special interest from the shortness of the period of revo- 
lution, which hardly exceeds that of the well-known 
binary, ( Herculis, Also elements of 2 3062, a star which 
was the subject of a pretty complete calculation by Dr. 
Schur in 1867. The results of the two discussions are 
as follow : — 


Passage of peri-astre ... 

Node 

Angle between the lines 
01 nodes and apsides 

Inclination ... 

Eccentricity 

Semi-axis major 

Period of revolution ... 


Schur 1867 
1835*196 
32° 10' 


97 31 ' - 
29 0 58’ ... 
0*5009 ... 

i"*3io ... 

112*64 yean 


Doberck 1877 

1834*88 
3 ** 35 ' 


92 0 7' 

32° II’ 

0*4612 

i"*270 

104*415 years 
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These orbits are in very satisfactory confirmation of 
each other* 

May we hope that at no distant period Dr. Doberck 
may find he lias sufficient material to induce him to invest i- 
gate the elements of a Centauri ; a fair approximation to 
the true orbit might be expected from his experienced 
hand. 

» 

PROF. ADAMS ON LEVERRIER' S PLANETARY 
THEORIES 1 
II. 

T HE nineteenth chapter of M. LeverrieFs researches 
which forms the first part of the eleventh volume pf 
the Annals of the Paris Observatory ^ contains the deter- 
mination of the secular variations of the elements of the 
orbits of the four planets, Jupiter, Saturn, Uranus, and 
Neptune. 

In the first place are collected the differential formulas 
which are established in the previous chapter, and which 
give the rates of secular change of the various elements at 
any epoch in terms of the elements themselves, which by 
the previous operations have been cleared of all periodic 
inequalities. 

The terms of different orders which enter into these 
formulae are carefully distinguished. 

If we were to confine our attention to the terms of the 
first degree with respect to the excentricities and inclina- 
tions of the orbits, and of the first order with respect to 
the masses, the differential equations which determine 
the secular variations would become linear, and their 
general integrals might be found, so as to give the values 
of the several elements for an indefinite period. 

In the present case, however, the terms of higher orders i 
are far too important to be neglected, and when these are 
taken into account the equations b;come so complicated 
as to render it hopeless to attempt to determine their 
general integrals. 

Fortunately, however, these are not needed for the 
actual requirements of astronomy, and for any definite 
period the simultaneous integrals may be determined with 
any degree of accuracy that may be desired by the method 
of quadratures. 

In this way M. Leverrier has determined the values 
of the elements for a period of 2,000 years, starting from 
1850, at successive intervals of 500 years. The first steps 
in this integration were attended with some difficulties, 
because the determination of the numerical values of the 
rates of change of the several elements at the various 
epochs depends on the elements themselves which are to 
be determined. Hence several approximations were 
necessary in order to obtain the requisite precision. 

After this work of M. Leverrier, however, the extension 
of the investigation to other epochs, past or future, is no 
longer attended with the same difficulties. In fact, from 
his results we may at once find, by the method of differ- 
ences, very approximate values of the elements at an epoch 
500 years earlier or later than those which he has con- 
sidered. His general formulae will then give the rates of 
change of the several elements at the epoch in question, 
and having these we can determine by a direct calculation 
the small corrections which should be applied to the 
approximate values of the elements first found. 

This process may evidently be repeated as often as we 
choose. , 

It is important to remark that in the formulae which 
give the rates of change of each of the elements at the five 
principal epochs considered, as well as in those which give 
the total variations of the elements at the same epochs, 
the masses of the several planets appear in an indetermi- 
nate form, so that it may be at once seen what part of the 
variation of any element is due to the action of each of 
the planets, and what changes would be produced in the 

1 Continued from p. 4 * 4 - 


value of any element at any epoch by any changes in the 
assumed values of the masses. 

Consequently, when the astronomer of the future, say 
of 2,000 years hence, has determined the values of the 
elements of the planetary orbits corresponding to that 
epoch, it will be easy for him, by comparing those value# 
with the general expressions given by M. Leverrier, to 
determine with the greatest precision the actual values of 
the masses, provided that all the disturbing bodies are 
known ; and should there be any unknown disturbing 
causes, their existence would be indicated by the in- 
consistency of the values of the masses which would be 
found from the different equations of condition. 

By means of the work which has just been described, 
everything has been prepared which is required for the 
I treatment of the theories of the several planets. 

The remainder of the eleventh volume of the Annals 
is accordingly occupied by the complete theories of Jupiter 
and Saturn, the former theory being given in Chapter 20, 
and the latter in Chapter 2 1 01 M. Leverrier’s researches. 

The coefficients of the periodic inequalities of the 
mean longitudes and of the elements of the orbits arc 
not only exhibited in a general form, but are also calcu- 
lated numerically for the five principal epochs considered 
in Chapter 19 of these researches, viz, for 1850, 2350, 
2850, 3350, and 3850. 

The long inequalities of the second order with respect 
to the masses, depending on twice the mean motion of 
Jupiter plus three times the mean motion of Uranus 
minus six times the mean motion of Saturn, are also 
determined in a similar form. 

Chapter 22 of M. I.e vomer's researches forming the 
first part of the 1 2th volume of the “ Annals,” contains the 
comparison of the theory of Jupiter with the observations, 
the deduction of the definitive corrections of the elements 
therefrom, and finally the resulting tables of the motion of 
Jupiter. The observations employed are the Greenwich 
observations from 1750 to 1830 and from 1836 to 1869 
together with the Paris observations from 1837 to 1867. 

To the results given in the Astronomer- Royal's 
“ Reduction of the Greenwich Observations of Planets 
from 1750 to 1830,” M. Leverrier has applied the cor- 
rections which he has found to be required by his own 
reduction of Bradley's observations of stars and his rede- 
termination of the Right Ascensions of the fundamental 
stars, published in the second volume of the ** Annals ” 
(Chapter 10). 

The equations of condition in longitude, for finding 
the corrections of the elements and of the assumed 
mass of Saturn, are divided into two series corre- 
sponding to the observations made from 1750 to 1830, 
and into two other series corresponding to the obser- 
vations made from 1836 to 1869. Moreover in each, 
of these series the equations are subdivided into eight 
groups, corresponding to the distances of the planet from 
its perihelion, o’ to 45 0 , 45” to 90°, and so on. From these 
are formed four final equations, the solution of which 
gives the corrections of the epoch, of the mean motion, of 
the excentricity, and of the longitude of the perihelion, in 
terms of the correction required by the mass of Saturn, 
which is left in an indeterminate form. The substitution 
of these expressions in the thirty- two normal equations 
corresponding to the several groups above-mentioned, 
gives the residual differences between theory and observa- 
tion in terms of the correction of the mass of Saturn. , No 
conclusion can be drawn from the ancient observations ; 
but from the modem observations M. Leverrier finds 
that the mass of Saturn assumed— which is that of 
Bouvard- -should be diminished by about its * Uth part. 
Tfiis correction is very small, but M. Leverrier regards it 
as well established. 

On the other hand, Bessel’s value of the mass ot 
Saturn, founded on his observations of the Huyghtnian 
satellite, exceeds Bouvard’s by about its aJrrth pai t. 
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The equations of condition in latitude are treated 
in a similar manner, being grouped according to the dis- 
tances of the planet from its ascending node. From 
these equations the corrections of the inclination of 
the orbit and longitude of the node are found separately 
from the ancient and from the modem observations. The 
results differ very little, but the second solution is 
employed in the construction of the tables. After the 
application of these corrections to the elements, the 
agreement between theory and observation may be con- 
sidered perfect : so that the action of the minor planets 
on Jupiter appears to be insensible, and there is no indi- 
cation of any unknown disturbing causes. 

There are some peculiarities in the mode of tabulating 
the perturbations caused by the action of Saturn. The 
perturbations of longitude and of radius vector are not, 
as usual, exhibited directly, but instead of them M. 
Leverrier gives the perturbations, both secular and 
periodic, of the mean longitude, of the longitude of the 
perihelion, of the excentricity, and of the semi-axis major 
of the orbit, and then from the elements corrected by 
these perturbations he derives the disturbed longitude and 
radius vector by the ordinary formulas of elliptic motion. 

Where the perturbations are large M. Leverrier con- 
siders this preferable to the ordinary method of proceeding. 
The perturbations of latitude being small, he applies to 
the inclination and longitude of the node their secular 
variations alone, and then determines directly the periodic 
inequalities of latitude. 

All these perturbations, whether of the elements or of 
the latitude, are developed in a series of sines and cosines 
of multiples of the mean longitude of Saturn, including a 
constant term, the coefficients multiplying these several 
terms being functions of the mean elongation of Saturn 
from Jupiter, which for a given elongation are developed 
in powers of the time reckoned from the epoch 1850. 
These coefficients only aie tabulated with the mean 
elongation as the argument, and the perturbations are 
thence calculated by means oi the ordinary trigono- 
metrical tables. The intervals of the argument are so 
small, that the requisite interpolations are very simple, and 
the coefficients which relate to the four elements, and 
depend on the same argument, are given at the same 
opening of the tables. 

The tables have been calculated specially for the 500 
years included between the years 1850 and 2350. Never- 
theless they may be applied to epochs anterior to 1850, by 
simply changing the sign of the time reckoned from 1850. 
For one or two centuries before 1850 this extension will 
have all the rigour of modem observations, while for still 
earlier times the accuracy of the tables will greatly surpass 
that of the observations which we have to compare with 
them, 

M. Ltvcrrier’s Tables of Jupiter are now employed in 
the computations of the Nautical Almanac , beginning 
with the year 1878. 

The thirteenth volume of the Annals is devoted to 
the theories of Uranus and Neptune. These theories are 
not unattended with difficulties. In the first place, these 
planets are disturbed by the actions of the two great 
masses Jupiter and Saturn, interior to their orbits, and 
these actions aic modified by the great inequalities cf 
Jupiter and Saturn depending on five times the mean 
motion of Saturn minus twice the mean motion of Jupiter. 
In the next place twice the mean mo Jon oi Neptune 
differs very little from the mean motion of Uranus, and 
thus arise inequalities of long period in the elements of 
their orbits which are large enough to produce very 
sensible terms of the second order. Lastly, the mean 
elliptic elements of the two planets are not yet sufficiently 
v eil known. 

In a preliminary chapter, the 24th, M. Leverrier investi- 
gates formulae which are specially applicable to the 
case of a planet disturbed by another which is consider- 


ably nearer to the sun. In this case it is easily seen that, 
by the direct action of the disturbing planet on the sun; 
perturbations of large amount may be produced in the 
elements of the orbit of the disturbed planet, while the 
corresponding perturbations of the co-ordinates of the 
planet are comparatively small. Hence arises the advan- 
tage of considering this case apart. 

We have seen how closely the theories of Jupiter and 
Saturn are related to each other. In a similar manner 
the theories of Uranus and Neptune are also closely 
related in consequence of the great perturbations intro- 
duced into the elements of their orbits by the near 
approach to commensurability in their mean motions. 
Hence, before entering upon the separate theories, M. 
Leverrier devotes Chapter 25 of his researches to the 
determination of the mutual actions of Uranus and Nep- 
tune, and this forms the base of the theories of both 
planets. The method employed is similar to that adopted 
in the case of Jupiter and Saturn, and the results are 
exhibited in the same general form. 

It is important to remark that the elements of Uranus 
and Neptune as determined from observations severally 
differ from their mean elliptic values by the amount of 
their perturbations of long period corresponding to the 
mean epoch of the observations. The apparent elements 
of Uranus and Neptune for the epoch 1850 have been 
carefully determined by Prof. Newcomb in his excellent 
work on the theory of those planets which obtained the 
Society’s medal in 1874. By the application of his own 
general formula?, M, Leverrier deduces from these 
elements tbe values of the mean elliptic elements corre- 
sponding to the same epoch. It may be remarked that 
the mean elements thus determined will depend on the 
assumed masses of the two planets, and will therefore 
require small corrections when more accurate values of 
the masses have been obtained. 

When the secular variations of Uranus and Neptune 
given in Chapter 19 were found, the elements were less 
accurately known, and M. Leverrier has therefore recal- 
culated the values of the excentricities and longitudes of 
the perihelia of the two planets for the same five epochs 
as before, starting from the mean elliptic vahu s of the 
elements above referred to. 

Chapter 26 contains the completion of the theory of 
Uranus. The last chapter, which contains the comple- 
tion of the theory of Neptune, is not yet printed. 

The twenty-third chapter also, which contains the 
comparison of the theory of Saturn with observations, 
together with the tables of the planet, and which will 
form the latter part of the twelfth volume of the Annals y 
is not yet printed. The results of this comparison of the 
theory with observatiors have, however, been fully pub- 
lished in the Comptes Reiulu$ i end I understand that the 
tables will be used for computing the place of Saturn in 
the forthcoming volume of the Nautical Almanac, 

Although the comparison of the theory of Saturn with 
observations shows in general a satisfactory accordance, 
there occur some discrepancies in individual years which 
are larger than might be desrn d. 

During the thirty-two years over which the modem 
observations extend, viz., from 1837 to 1869, the dis- 
crepancy between theory and observation, however, 
remains constantly less than 2"*5 of arc, excepting in two 
instances, viz., in the years 1839 and 1844, when the 
differences amount to 4"’5 of arc. 

In the ancient observations only, made in the time of 
Maskelyne, rather larger differences occur, amounting in 
two instances to nearly 9" of arc. 

In older to test whether these discrepancies could be 
due to any imperfections in the theory, M. Leverrier has 
not shrunk from the immense labour of forming a second 
theory of the planet independent of the former, employing 
methods of interpolation instead of the analytical develop- 
ments. I learn directly from M. Leverrier that this 
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second investigation entirely confirms the accuracy of the 
first as regards the periodic inequalities, but that the 
secular variations of the excentricity and longitude of the 
perihelion are slightly changed. The effect of these 
changes is to bring the theory into very satisfactory 
accordance with the observations of Bradley, but the dis- 
crepancies above mentioned in the time of Maskelyne 
ana in the modern observations still remain unaffected. 
The character of the discrepancies shown by the modern 
observations makes it very improbable that they can be 
due to any errors in the theory. 

In fact, the error appears to change almost suddenly 
from a positive one of 4*'4 in 1839 to a negative one of 
5"*o in 1844, a variation of nearly 9"’5 in five years. Now 
no terms or group of terms due to the action of the 
planets could thus suddenly disturb the motion in five 
years, at a given epoch, and then leave the motion 
unaffected during the following twenty- five years. M. 
Leverrier is therefore inclined to think that the discre- 
pancies arise from errors in the observations, notwith- 
standing that the Greenwich and Paris observations are 
mutually confirmatory of each other. 

He suggests that it is possible that the varying aspects 
presented at different times by the ring may affect the 
accuracy of the observations of tbe planet, and may cause 
changes in the personal equations of the observers, which, 
from being rather large in the case of the ancient observa- 
tions, have gone on diminishing as the system of 
observation has become more perfect. 

One unlooked-for result follows from M. Leverrier’s j 
comparison of his theory of Saturn with the observations. 
Considering that the influence of Jupiter on the longitude 
of Saturn may amount to 3800", it might have been 
expected that from observations of the planet extending 
over 120 years the mass of Jupiter could have been deter- 
mined with great precision. M. Leverrier has found, how- 
ever, that this is not the case. 

The equations of condition furnished by the comparison 
of the heliocentric longitudes of Saturn as deduced from 
theory and observation contain five unknown quantities, 
viz., the corrections of the assumed values of four 
elements and tbe correction of the assumed mass of 
Jupiter. On solving the equations with respect to the 
first four unknown quantities, the corrections to be 
applied to the elements are found to be greatly influ- 
enced by the intermediate correction of the mass of 
Jupiter, and after they have been substituted in the 
equations of condition, the coefficients of the correc- 
tion of the mass of Jupiter in great part destroy each 
other, nowhere amounting in the resulting equations to 
one-tenth part of their values in the primitive equations. 
Hence these equations are insufficient to determine the 
mass of Jupiter with any precision. Consequently, in the 
formation of the Tables of Saturn, M. Leverrier has 
employed the value of the mass of Jupiter determined by 
the Astronomer- Royal from his observations of the 4th 
satellite. 

The result which has just been noticed will appear to 
be less paradoxical if we consider that by far the larger 
part of the disturbances which Jupiter produces in the 
motion of Saturn is represented by the inequalities of 
long period which affect the mean longitude and the 
elements of tbe orbit Now in the course of 120 years 
these inequalities have run through only a small part of 
their whole period, and therefore, during this interval, the 
greater part of their effects may be represented by 
applying changes to the several mean elements equal to 
the mean value of the corresponding long inequalities 
during the intervaL It is only from the residual disturb- 
ances, which are comparatively small in amount, that 
any data can be obtained for the correction of the mass 
of Jupiter* 

In the course of a few centuries, when these long 
inequalities, as well as the secular variations of the 


elements of Saturn, shall have had time to develop them- 
selves, it will be possible to determine the mass oijupiter 
from them with all desirable precision. 


THE GLAND ULAR ORIGIN OF CONTAGIOUS 
DISEASES 1 

'T'EN years ago, on the occasion of a Congress held in 
this town to discuss the question of the disposal of 
sewage, I had the honour, at the request of the committee 
of management, to deliver a lecture on the subject of the 
poisons of the spreading or communicable diseases. An 
abstract of the lecture was afterwards printed by the 
Congress, and for a time it gained a wide circulation. 

The lecture of which I speak was based on a series of 
experimental researches which for some years previously 
I had been carrying out on the question of the mode of 
production and communication of those diseases which 
were anciently called plagues or pestilences, but which 
are now called communicable or spreading diseases. 

I do not think that at a health congress like the present 
I can do better than recall attention to this same subject 
The suppression of plagues is one of the grandest and 
supremest efforts of the sanitary reformer. The sup- 
pression can never be accomplished until all educated 
people understand the advances of modern science as to 
the cause and mode of origin and mode of propagation 
of these diseases. Whatever, therefore, tends to strike 
out light of knowledge on these subjects tends to eluci- 
date, and though the spark lighted may go out again it 
may help to show the way. 

I shall in this present effort first go back to the point 
where I stood when here ten years ago. I shall then 
briefly survey the course of thought that has sprung up 
between that time and the present Next 1 shall state 
the position of my own views as influenced by the work 
of the past ten years. Lastly, I shall touch for a moment 
or two on the practical applications of theory to the deve- 
lopment of practice. 


Outline of the Glandular Theory . 

From my researches previous to the year 1867, and 
which formed the subject-matter of my previous lecture 
here, I had discovered that the fluids secreted during 
various stages of disease in some forms of communicable 
disease could be made to propagate disease. A portion 
of secreted fluid taken from a patient of Mr. Spencer 
Wells, a patient who was suffering from surgical fever 
following upon the operation of ovariotomy, had been 
made to produce a definite form of fever in an inferior 
animal by being simply brought into contact with the 
peritoneal surface of the animal. The secretion from the 
peritoneum of the affected animal was shown by further 
experiments to have the power of inducing the same order 
of phenomena of disease in other similar animals, and 
through four generations of animals the phenomena were 
repeated. These were the first experiments in which this 
class of phenomena of disease by direct propagation and 
repropagation were produced synthetically. They have 
since been performed and modified in many ways, and 
the origination of them has been assigned to different 
experimentalists, but I am entitled to say they were the 
first of the kind j they were carried out in the years 
1864-65, and they were communicated to the Association 
of Medical Officers of Health in the year 1865. 

During the same course of research I made an attempt 
to separate the poisonous matter from the poisonous 
secretion, and in one attempt of the sort I believed myself 
to have been successful. Certainly I separated a sub- 
stance which was exceedingly poisonous in its action, and 
which, after the manner of an alkaloid, combined with 
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acids producing salts which were not only themselves 
poisonous but which reproduced poisonous secretion. In 
the lecture delivered in this place in 1867 specimens of 
these salts and of the substance from which they were 
derived were placed on the table. 

To the poisonous substance, that is to say, to the base of 
the poisonous matter of the communicable diseases, I gave 
originally the name of septine^ and I classified all diseases 
that are induced by such substance, septinous diseases . 
Before this period the diseases had been named zymotic , 
under the idea that they were connected with a process of 
zymosis or fermentation. They are still commonly known 
by that name. Since the name I suggested was given to 
them, they have been called septic diseases, and the term 
septicaemia has been brought into use in relation to them. 

I am of opinion, with all respect, that the word septine, 
as applied to the basic poisonous matter, and the term 
septinous, as applied to the phenomena, are the two 
simplest and best terms we can employ. 

As the inquiries which led up to the experiments with 
septine progressed, I was led to form a view as to the 
nature of the poisonous base and as to its mode of origin. 
As I have already said it seemed to me to be an alkaloid, or 
chemical substance resembling in physical properties mor- 
phine, strychnine, and other bodies of that class, but de- 
rived, not like them from vegetable, but from animal organic 
matter. The difficulty in proving this lay in finding a 
reason for the various effects of the septinoushnaterial. 
If it were a common base like that which I suspected I 
had found, why should it not always produce the same 
form of septinous disease ? Why should it, on the other 
hand, produce, as we know it does, many kinds of disease, 
each having a certain general likeness to the others, but 
each at the same time different in many important details, 
as different, for example, as small-pox is from scarlet 
fever, or measles from hydrophobia ? 

The difficulty in this way suggested led me to reflect 
on the connection which might exist between the bases 
of the different secretions of the animal body and the 
matter of septine. Each secretion yields some organic 
product ; the gastric secretion pepsine, the salivary secre- 
tion ptyaline, and so on, and each secretion plays a different 
part in function although the organic bases of them all 
may present a general similitude of construction. 

Thereupon I was led to the conception that the secre- 
tions of the animal body are in fact the sources of the 
septinous diseases, and that the various septinous diseases 
are, in fact, all of glandular origin ; that in every case of 
disease the poison producing it is nothing more and 
nothing less than a modified form of one or other 
secretion. 

In the lecture of 1867 delivered here a sketch was sup- 
plied of the number of diseases which affect the human 
family. They were stated to be about two hundred and 
fourteen in number, that is to say, when we classify the 
symptoms together so as to make them into great groups 
to which we can give specific names, we may reckon up 
two hundred and fourteen such groups of diseases. 
Amongst these groups I described one group as depend- 
ing for its cause on the action of organic poisons. 

The diseases produced by the organic poisons were 


which occurs to women in 
child-bed). 

Cholera. 

Yellow Fever. 

Ague. 

Glanders, 

Boil and Carbuncle. 

Infectious Ophthalmia, 


On the nature of the organic poisons which produce 
the diseases I urged the following points 


classed as follows :~ 

Small Pox. 

Measles. 

Scarlet Fever. 
Diphtheria. 

Typhus Fever. 
Typhoid Fever. 


Hospital Fever. 

Puerperal Fever (or the fever 


(a) That in every case the poisons are in themselves 
specific. Each poison has a specific property, always 
bringing out the same disease through countless ages. 
From the time when man was first attacked by them, on 
to the present time, I have no doubt that each of the 
communicable diseases has been developed from, and has 
depended upon one specific poison. 

(b) That the organic poisons are inodorous, have no 
smell whatever, and that no communicable disease ever 
depends upon the mere gases of decomposition of organic 
matter. 

(c) That as regards the organic poisons themselves and 
their physical properties the great type of them all is 
represented by the poison of any venomous snake. If we 
puncture the poison bag, there exudes from it a fluid 
substance that contains the poison. If we gently dry 
that down, it becomes a darkish, somewhat powdery, half- 
glistening mass. It is the type of all the poisons which 
produce disease. 

(d) That the special poisons are separable, and that 
I had separated one of them, namely, the poison of 
hospital fever. This is a secretion formed in the wound 
of a person suffering from surgical injury, and as it 
could be obtained in large quantities, it had been specially 
selected for the purpose of experiment. The poison, when 
obtained in large quantities, could be evaporated to the 
form of an extract or syrup, and produced, when dried, 
a substance resembling closely the snake poison. It 
admitted of being pulverised, and when introduced into 
the wound of a healthy animal, it produced symptoms 
similar to those of the patient from which it was taken. 

A specimen of the poison of hospital fever, so prepared 
was shown. It was extracted from the fluid of the peri- 
toneal cavity of a lady who had been operated upon for 
ovarian disease by Mr. Spencer Wells. 

( e ) That the poison thus obtained may be introduced 
into the body in various ways ; that communicated to an 
animal, it will give to the body of that animal the same 
poisonous property as was possessed by the poisonous 
substance first introduced ; the poison, that is to say, 
could be passed on, and made to affect another animal, 
and so through a series of subjects. 

(/) That in the course of some diseases, these poisons 
are separated by nature in an almost pure state. This is 
singularly the case with regard to the poison of small-pox. 
The poison of small-pox may escape from the surface of 
the body, in an early stage, as a very fine vapour, and in 
that way communicate disease. It may be communicated 
in a fluid form, as we know when we use it by inoculation. 
In a dry state, as in the scale of a sm ill-pox patient, it is 
innocuous till it comes into contact with the water or with 
the fluids of the body ; then it becomes poisonous. 

(,£ ) That the poisons will probably dry solid. In the 
solid state they are inert, but they are capable of re- 
absorbing water apparently after any lapse of time, and 
of regaining their activity. 

(//) That they admit of being charged with water almost 
to any degree ; but that as we progress in charging them 
with water, and diluting them with water, they entirely 
lose their active power. This accounts for a fact which 
was observed by the famous Dr. Fordyce in the last 
century. At that time inoculation for smali-pox was the 
rule ; and Dr. Fordyce thought, “ if he diluted the poison 
he would produce a milder form of disease.” In fact, he 
was aiming in this way to produce what Jenner afterwards 
did produce by vaccination, namely, a modified small- 
pox. He took the poison of smail-pox, mixed it with 
water, and refined it to a considerable extent, and he 
inoculated patients with the diluted solution. He then 
found out the fact — that, up to a given point, dilution made 
no difference, the poison always producing the disease ; 
but beyond that certain point of dilution there was no 
disease at all produced by the solution— not even a milder 
disease. This was in accordance with my experiments, 
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from which 2 found that the organic poisons retain 
their activity up to a given point of solution, and beyond 
that the water renders them mert. Through their extreme 
capacity for becoming watery, they lose their activity 
altogether. 

(1) That the poisons are transferable also by the vapour 
of water, and in this way may escape from the living body. 
So long as a person is affected with these poisons, and is 
giving off vapour at a certain temperature, he is poisonous. 
The poison is distributed by the vapour, and the vapour 
is diffused in what I might almost call invisible spray. 
The poisons are mechanically carried with the vapour, and 
the vapour from the affected person may be absorbed by 
the healthy person. But as soon as the body is dead, the 
vaporisation having ceased, or a reverse process having 
been set up,— that is to say, there being a condensation of 
vapour as there sometimes isonthedead body, — the poisons 
are no longer infectious in the ordinary sense of the word. 

(j) That the poisons are harmless in their dry state, 
but commence to resume their activity in water. In 
order to ensure their continuous action, they need 
certain temperatures— certain degrees of heat ; that in 
this respect one poison often dtffers materially from 
another ; and that this marks out on the surface of the earth 
a specific range for some poisons. For instance, the 
poison of typhus fever is probably volatile, and condenses 
with difficulty, with the result that it only Jives at a given 
low temperature, and that at a certain degree north of 
the equatorial line, the disease ceases. There are other 
poisons which require a greater degree of heat for their 
distribution, of which the poison of yellow fever is an 
example. If yellow fever be brought from a hot country 
to one of our northern ports, it will not live. It may linger 
for a few days, but as a rule, it will not extend. 

(£) That the poisons are all capable of being destroyed 
by various means. They are all destroyed, as already said, 
by extreme dilution. They are all destroyed also by heat 
and by oxidising agents. The mere exposure of them to 
moist oxygen destroys them rapidly. The exposure of 
them to ozonised, or electric oxygen, destroys them even 
more rapidly than ordinary moist oxygen. Exposure of 
them to chlorine is instantaneous destruction to them. 
Exposure to iodine is nearly as effective, and if the 
iodine can be diffused equally, it is as destructive as 
chlorine. Exposure to bromine leads to the same result. 
Exposure to nitrous acid has the same kind of effect, but 
not in so marked a degree. Exposure to sulphurous acid 
likewise produces destruction. 

(f) That snake poison is destroyed by sunlight, and 
that the destruction does not depend upon the temperature . 
That bright sunlight is probably one of the means for 
destroying the organic poisons. 

(m) That almost all the organic poisons are preservable 
by cold, and that, in fact, there is no limit to the preser- 
vation of them by extreme cold. The poisons are 
preserved also by many antiseptics. Sulphur, creasote, 
and arsenic, hold these organic poisons in preservation, 
so that they preserve their active properties, 

(i ft ) That some of the poisons are only poisonous during 
certain stages of their decomposition ; with regard to 
the disease called hospital- fever, there is perhaps only one 
certain stage when the secretions really contain the 
poison. There is a certain given stage in the process of 
the manufacture of the poisons when the secretions 
change, and at that point the poisonous matter becomes 
innocuous. 

(0) That in considering the development of these poisons 
it is a common error to suppose that they multiply from 
a germ as offspring multiply from parents, but that what 
occurs is this Each particle of any one of these poisons 
brought into contact either with the blood of the living 
animal or with certain secretions of the living animal, 
possesses the property of turning the albuminous part of 
that same blood or that same secretion into substance like 


itself. The process of change is catalytic. It is a change f 
by which a body is transformed by the presence of some f" 
other body which does not itself undergo change. The f 
multiplication of the poison thus takes place through the 
force of secretion of the person affected, not through the /•' 
propagation of germ from germ. For instance if poison * 
producing contagious ophthalmia be passed from the eye 
of one person into the eye of another, presently there is a 
free secretion. The secretion soon is profuse and is 
affected by catalysis from the poison. If the inoculation has s 
been deep the whole animal will be affected ; if it has not 
been deep only the eye will at first be affected. 1 1 is not that 
the particle of poison has propagated a new particle, but 
it is that the natural secretion of the eyeball has come in 
contact with a speck of poisonous matter, and imme- 
diately at that point where the speck of poison was there . 
is a change in the secretion. This process widens the 
circle, more secretion pours out and more poison is pro- 
duced, and the increase goes on until in the end the whole 
body of the animal may become affected by absorption 
into the body from the injured surface of poisonous matter ; 
ultimately, />., the poison is absorbed into the blood. 

(p) That as a general rule the human body furnishes 
all the poisons that the human body suffers from, that is 
to say, there is a progression of poison from one body to 
another, and that ordinary secretions may change and 
become poisonous without previous infection. This, I 
showed, had been remarkably brought out in the case of 
puerperal poison, where a secretion from the hand of the 
accoucheur had produced puerperal fever. In the case of 
peritonitis, or inflammation of the peritoneum, there is a 
secretion which may be carried on the hand of a healthy 
person and reproduce the disease. Typhus may be pro- 
duced by the overcrowding of persons in a room through 
the vaporisation of organic matter at a low temperature. 
Thus we may have springing up rfe novo an organic poison 
which afterwards, on being introduced into one particular 
body, becomes increased by the secretions of that body. 

(g) That as regards the mode in which the organic 
poisons may be transmitted, they may travel in each of 
three ways. They may travel by means of sewage as dry 
solid matter; and all the poisons do this constantly. 
They may be wafted in the air, or carried by means of 
linen saturated with the secretions of patients and dried. 
Again, they may travel in water or in water suspended in 
the form of vapour. 

( r ) That the mode of the entrance of organic poison into 
the body, when they enter by contact, varies with the 
different poisons, the character of the poison changing j 
the mode of its introduction. The poisons of measles, 
scarlet fever, and typhus are inhaled. The poisons of 
small-pox, diphtheria, glanders, cr>$ipelas, hospital-fever, 
and ophthalmia, require diiect contact. The poisons of 
cholera, yellow fever, and typhoid fever seem always to 
be swallowed poisons, and may be called, specifically, the 
poisons of sewage, and therefore mostly travel in a fluid ♦ 
form. They may, nevertheless, travel for short distances 
as fine dust, and they may travel in water in the form of 
vapour. 

The thought that the poisons of the various spread- 
ing diseases are poisonous secretions, and nothing more, 
came naturally out of my researches. I realised, as it 
seemed to me, that all these spreading and commu- 
nicable diseases spring out of the living animal body. 
That they are as distinctly the offspring of living ani- 
mals as real progeny are, and that to look to outside 
sources for them, to look to vegetative growth for them, 
for example, or seedling, is merely to ignore the basic 
facts which lie obviously before us for lesson and learning. 

As well suppose that procreation of animals is due to an 
external vegetable product or other product dissevered 
altogether in its origin from the animal as that the poison 
which creates disease 01 a communicable kind is in such 
manner dissevered as to its origin* 
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Another thought which occurred to me in the course of 
my labours, and which I expressed in those earliest 
records of them, has relation to the force by which the 
poisons of the various diseases are developed and thrown 
off. It is well known that the production of the poisons 
in a living body infected by one of them is limited in 
respect to duration of time of production even when the 
body lives and recovers. This fact seemed to me to 
rove to demonstration that the poison itself is produced 
y the affected body, and is determined in its production 
by some natural function of the body or of some part of 
it. On the basis of my theory, that the poison in every 
case is a modified secretion, this view of tlie force of pro- 
duction of the secretion is easily accepted as in accord- 
ance with natural law. The force of production is the 
force of secretion, and so long as the secretion continues 
changed in character, so long it is thrown off as a 
poisonous secretion. But so soon as the modification of 
secretion which rendered it poisonous is stopped, so soon 
the secretion, flowing onward as before, is rendered 
innocuous, that is to say, no longer poisonous. If this 
were not the case, there is no reason, as far as I could 
see, why, in every instance of infection the infected 
person should not die. Endow the poison itself with 
independent forces of life and of reproduction, give to it 
a distinct reproductive life of its own ; then why should it 
ever cease to reproduce? Why should it not in every case 
continue to increase within the infected body indefinitely 
until it kills the body, and why should any one ever 
recover ? But consider the poison as a part only of the 
animal body itself, a substance to be eliminated from the 
body by natural methods and then the process of removal 
of the poisonous condition comes into the natural course 
of events, and recovery is a natural process, unless 
some unusual conditions occur to interrupt the natural 
course. 

We see in a common nasal catarrh the outline of 
this scheme. There is first a dryness of the secret- 
ing surface, with reflex nervous irritation and much 
nervous depression and disturbance thereupon in the 
circulation of the blood. After a time there is a 
copious secretion from the nostrils, which continues 
until the disturbed nervous balance is brought back 
to steady natural action. At that time the excess of 
secretion is checked, and nothing more is left than the 
local effects of hardened secretion or scale due to 
the desquamation caused by the excessive previous 
action. In outline this is really the natural course of 
every epidemic disease, with the exception that the secre- 
tion of a catarrh is not definitely proved to be a conta- 
gious secretion. I believe it may be so, and sometimes 
is so ; but I need not press the point. The illustration is 
adduced merely to show that the course of the disease is 
from within outwards, and that it is checked in its course 
by restoration of internal natural function. If catarrh 
were produced by some external vital agency, reproduc- 
tive in character, lighting upon the nasal tract ; if it were 
due to the colonisation of the nasal tract by an army of 
foreign invaders which settled there and began and con- 
tinued to replenish and multiply, when would the catarrh 
cease? It would, as far as I can see, continue, until by 
destruction of parts and continued abstraction of secre- 
tion and extension of mischief over a wider tract of sur- 
face, it killed inevitably. 

A catarrh, according to my view, as it was originally 
expressed, is Typical of all the diseases which run 
a given course, and are called spreading diseases. It 
springs up constantly from external atmospheric varia- 
tions ; it runs a given course ; it subsides. It is an 
epidemic, and it would be a true contagious epidemic 
if the matter secreted from the nasal cavity and the 
conjunctiva were not so innocuous. As I have hinted 
already, I believe it may be contagious. I am quite 
sure that many times in my life I nave taken catarrh 


by coming near to a person who was affected by it, but 
whether this contagion is sympathetic or toxic, I am 
not able to define. On these intimate relations I shall 
have more to say on a future page. 

The Germ Theory . 

In the ten years that have passed since the time named, 
another hypothesis in reference to the spreading diseases 
and in relation to their origin from particular poisons has 
been brought prominently forward. Owing chiefly to the 
simple name which has been given to this hypothesis, 
and the commonness of the analogies on which it is based, 
it has gained much popular favour — I [need hardly say 
that 1 refer to the so-called germ theory of disease. 

This hypothesis has been most prominent for eight or ten 
years, but it is really a very old speculation indeed, perhaps 
one of the oldest in medicine. It has its root in the fancy of 
the analogy that as seed cast on the ground yields, or may 
yield, a certain harvest after its kind, as a field or garden 
plot may become fertilised by vegetable seeds or germs 
which may come to it borne by the atmosphere or by 
other modes of conveyance, so the body may be infected 
with germs of disease, which germs, being received in the 
body as a field for their reception, may increase and 
multiply in the body, and by their presence excite the 
phenomena which particularise all the special diseases of 
a communicable kind. 

In modern times Dr. Grove, late of Wandsworth, was 
the first to advocate this hypothesis, and I need not tell 
a learned assembly like the present that it has been most 
energetically advocated more recently by many of the 
ablest foreign and English men of science. In the 
course of the discussions and of the researches which 
have been conducted on this subject much knowledge 
has, I am sure, been gained in the domain of natural 
history, and much interesting discussion for history has 
been written on the origin of some forms of life. But I 
protest that the attempt to connect this knowledge with 
the phenomena of the various communicable diseases, so 
as to suggest, or, as some do, to assert, that the diseases 
in question arise from germs, and that the person 
affected with a contagious disease has been fertilised 
like a piece of ploughed land or virgin soil by a crop 
of germs, and that in turn he is the soil in which 
another crop is being produced by the independent in- 
creasing and multiplying of the germs in him, 1 protest, 
I say, that this hypothesis is the wildest, the most 
innocent, the most distant from the phenomena it 
attempts to explain, that ever entered the mind of man to 
conceive. What most astounds me is that men who are 
conversant with the practice of physic, who are treating 
diseases of a communicable kind every day, should for a 
moment connect such a hypothesis with the phenomena 
they have under their observation. Does any one of them 
believe that hydrophobia is from a germ, that syphilis is 
from a germ, or other diseases I need not specify ? 

1 1 is suggested by some advocates of the germ speculation 
that the cause of the communicable diseases is after the 
manner of the putrefaction of dead organic matter. Does 
any physician who thinks as he observes, see anything 
like a general rule of putrefactive change in the contagious 
diseases ? He may of course see local decompositions of 
secretions and of blood itself in the course of any of the 
diseases, but these he knows are all secondary results, 
while he may see and constantly does see all the diseases 
running their course without any sign whatever of the 
kind. Nay, in regard to one disease— cholera— he may, 
as I have done, see it tun its fatal course and leave the 
dead bodies as loth to decompose as if they had been 
embalmed. Again, does any physician, who thinks as he 
observes, fail to see that the first symptoms of every one 
of the contagious diseases are purely nervous symptoms, 
that they indicate nervous irritation, and that the par- 
ticular local injuries which occur are not primary at ail, 
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but arc dependent on special nervous change modifying 
nutrition at the part Between a boil or abscess and a 
pustule of small-pox what is the difference except in 
degree of purulent matter formed at one point of forma- 
tion of matter? 

There is nothing whatever in fact in the clinical history 
of plagues that connects them with the hypothesis of an 
origin from germs produced without the body and enter- 
ing it to fertilise it and create a decomposition. When 1 
say there is nothing, I mean there is nothing except the 
analogy of which I have spoken above, ana even that 
breaks down, for the analogy of the fertilisation of a field 
by seed means always a definite process of fructification 
and of results from it ; whereas in the history of epidemic 
plagues there is no such definition. 

The germ hypothesis fails, however, on other grounds 
than the clinical. If it were true that living germs 
possessing an independent growth and vitality enter the 
animal body, that every disease of a communicable kind 
is due to its own external living germ, and that the germs 
continue to multiply and increase by an independent 
action of their own ; if this be indeed true, why do the 
germs after a certain time cease to multiply and allow 
the sick person to recover? Why do they not go on 
multiplying until the person is infested in every part and 
fatally stricken ? Who would get well from a disease 
due to living self-propagating contagions ? Again, who, 
if the hypothesis were true, would escape fertilisation ? 
A general fertilising diffusion of self-propagating matter 
in minute invisible form entering the body as the air may 
enter could hardly be expected to select a small minority 
of a population, and if it did so at the first, why should it 
do so when it had seized upon many centres in which it 
could increase. But the history of all the communicable 
diseases shows that each epidemic affects individuals 
individually at different periods in the course of the 
epidemic according, as a rule, to exposure to the infected, 
and that the period of the disease is limited by a 
development and a course rendered in certain periods of 
time. 

I need hardly add in objecting to this germ hypothesis, 
because the fact is admitted, that not only has no one 
ever seen a germ of disease, but that no one has ever 
traced any order of germination in relation to any of the 
communicable diseases. When a really living self-pro- 
pagating thing goes through its phases of life and action, 
like, for example, the yeast growth, we can trace it 
through its course of action on organic substances, and 
can study its effects, the changes it produces and the pro- 
ducts of such changes. In the epidemic diseases we 
have no such guidance, no trace of it. Their phenomena, 
indeed, are opposed to the idea of the self-action of a 
foreign vital material. 

Later Observations on the Glandular Theory . 

I turn again to a brief review of the glandular theory of 
the origin of the contagious diseases, and of the advances 
I have made in support of that theory during the period 
of the past ten years. 

In that time I have seen no reason to change my views 
on the subject of the glandular origin of the communi- 
cable diseases. On the contrary, every new observation 
bas tended to confirm it and to make as I think the 
demonstration of its truth the more definite. 

In continuance of observation I have noted that the 
number of the distinctly communicable diseases is closely 
related with the number of secretions. The poison of 
hydrophobia is from the salivary secretion ; of diphtheria 
from the mucous glands of the throat ; of scarlet fever I 
believe from the lymphatic glandular secretion: of 
glanders from the mucous secretion of the nasal surface ; 
of typhoid from the mucous glands of the intestinal 
surface ; and so on. In some instances the blood itself 


is infected, and the corpuscular matter becomes the seat 
of the catalytic change. 

A second point which has occurred to me is that the 
matter or particle which sets up the poisonous action, 
instead of being living matter, is matter actually dead, 
and that its effect for evil depends, in fact, upon its being 
dead. I mean that the dead particles of organic matter in 
contact with living are the cause of the physical change 
which transforms the new particles of secretion into 
poisonous particles as they are brought up to the infected 
surface to be influenced by the infection. 

On the ground that the poisons are always of glandular 
origin I have been led to the conclusion that under certain 
influences affecting glandular action the poisons may be 
made to originate directly through nervous impression 
without the necessary intervention of an infecting particle. 
In many epidemics it is common to see a number of 
examples of the prevailing disease the origin of which is 
traceable only to fear or anxiety. We call these nervous 
cases, and we try to define them as such and as distinct 
from cases due to contagion of a direct kind. But the 
symptoms are the same as those which follow actual con- 
tagion, and in epidemics of cholera they take even a fatal 
character. My theory explains fully the reason of this. 
It indicates that an extreme nervous impression acts on 
the glandular nervous supply, paralyses the glandular 
function, and thereupon produces the same phenomena 
as is produced in other instances by the action of a specific 
poison. 

The theory in this manner accounts for the origin of an 
epidemic disease from an impression made on the nervous 
system without the direct contact of poisonous matter, as 
well as for the after-propagation of the disease by distri- 
bution of poisonous particles when that is communicated 
from an infected to a healthy person. It accounts equally 
well for the production of disease and of a poisonous 
glandular product under conditions of starvation and cold, 
by which the nervous tension is reduced. Again, it 
accounts for the production of disease and of a poisonous 
glandular secretion under special atmospherical conditions 
in which the activity of the atmospheric oxygen is reduced 
in sustaining power. 

It has occurred to me further, as a result of the study 
of the action of the poisonous particles, that when they 
are brought into contact with the secreting surface, their 
action towards the body at large is, in the first instance, 
directly on the nervous fibre. The poisons act in the first 
instance as irritants on the peripheral nervous surface, 
and their effect may, 1 believe, extend particle by particle, 
as by diffusion, through the whole length of the nervous 
cord to the nervous centre. I have no doubt this is what 
slowly takes place in hydrophobia. I believe this is what 
takes place in diphtheria when paralysis is the sequel of the 
acute symptoms of the malady. I believe the same mode 
of progression of the poisonous influence is what happens 
after inoculation with matter of small-pox, that the 
severe nervous symptoms which mark the onset of that 
disease are due to the extensive iniury inflicted on the 
nervous organisation, and that the diffusion of the erup- 
tion over so wide a surface of the skin and mucous mem- 
brane is the reflex on the peripheral nervous surface from 
the nervous centres. 

It is worthy of special notice in connection with this 
part of my subject, that in the communicable diseases 
attended with an eruption on the skin or nervous surface, 
the eruption, as a rule, takes a circular form* If it be a point 
of vascular blush, a pateebial spot, it is a rounded spot ; if 
it be a pustule it is rounded ; if it be a more diffused rash 
it commences in centres which are rounded points. This 
appearance is an indication of nervous injury. The 
rounded surface is the radius of injury done to the ner- 
vous supply- of that part. It is a paralysis of the centre 
of nervous distribution over the affected part. My re- 
searches on the. influence of extreme cola on nervous 
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unction is strikingly illustrative of this fact. They 
suggest that the nervous impressions sent from the cen- 
tres to the peripheral surface when they reach the peri- 
pheral surface, as on the surface of the skin, spread out 
like circling waves, just, in fact, as water spreads out in 
circles on a pool when a stone is made to impinge on the 
surface. 

Some other recent investigations on the made of action 
of the poisons of the communicable diseases has led me 
to suspect the source of the symptom which is so com- 
mon to most of them, and which is known as the atten- 
dant fever. The fever is of three kinds : primary, 
reactive, and remittent. The primary fever is that which 
precedes and attends the eruption of an eruptive disease. 
The reactive fever is that which succeeds the extreme 
collapse of an acutely-exhaustive disease like cholera, or 
an exposure to extreme cold. The remittent fever is that 
which succeeds upon an acute form of disease, and indi- 
cates either that there has been secondary absorption of 
matter from an abraded surface in contact with poisonous 
substance, or that some fibrinous or pustular matter 
has formed within the body, as it were, and become a 
new and permanent centre of infection. 

The first of these forms of fever is, I believe, due to 
the impression on the nervous centres by the poison in 
the manner I have described above. 

The second, the reactive fever, is, 1 believe, due to the 
same action as that which locally may be induced by 
extreme cold, viz,, by an influx of blood into vessels that 
have been paralysed, and by a rapid radiation of heat 
from extensive surface of blood. 

The third form of fever, the remittent, has an origin, 
I believe, specifically its own. I have found that pustular 
matter and all secretions containing fibrinous or cellular 
structure have the property, by their presence, of libe- 
rating oxygen from solution. This extends, as 1 have 
found, to blood charged with oxygen, and I am led to the 
inference that when there is an absorption of such matter 
into the circulation it causes an undue liberation of oxygen 
with a quicker combustion, a fever which lasts until the 
exciting matter is itself destroyed and eliminated, and 
which J does not recur until there is re-absorption of 
more of the exciting agent. In this physiological mode 
I should explain all the phenomena of the remittent 
attack ; the cold stage incident to the absorption of the 
exciting matter ; the hot stage incident to the period 
when, by its presence, the exciting matter is setting free 
excess of oxygen ; the sweating stage when, by rapid 
elimination through the sweat glands, the equilibrium of 
temperature is restored. 

The study of the glandular theoiy of the communicable 
diseases has suggested to me another thought which ob- 
servation of the diseases fully confirms, viz., that these 
diseases, like all which have their root in nervous derange- 
ment, present a distinct heredity. The impression of 
disease made on a nervous centre is transmitted. There 
can be no doubt as to transmission of tendency to 
particular communicable diseases. Any physician in full 
practice can find any amount of evidence on the fact by 
simple natural inquiry. Typhoid fever is clearly a disease 
possessing hereditary transmissible quality. Diphtheria 
is the same. Scarlet fever is the same, and small-pox I 
should suspect was once almost universally so character- 
ised. These facts alone, one of them alone, is sufficient 
to stamp the origin of the communicable diseases as from 
the animal body itself. It is certainly one of the best of 
proofs of the truth of the theory of the glandular origin of 
the poisons. It will be seen at once by those who look 
with sufficient patience, that the mode of connection of 
the diseases in hereditary line is the same as that which 
connects hereditary qualities of every kind, physical type, 
mental type, ail else that binds many individualities into 
one family. 

lastly, the study of the glandular theory of the commu- 


nicable diseases enables me to offer the the most rational 
explanation of the phenomenon of non-recurrence of the 
diseases after they have once attacked a person suscep- 
tible to them. It is well understood that, as a rule, a 
person who has been affected by a communicable disease 
is not affected a second time. To this rule there are 
many exceptions, but on the whole it holds good. On 
my theory the reason of the phenomenon is simple 
enough. They who are susceptible are bom with a 
nervous impression tending to the production of a glan- 
dular secretion easily changed into poisonous secretion 
under the direct action of contact with poisonous matter, 
or even under the influence of a central nervous de- 
pression, whereby the glandular function is deranged. 
But when such a person has passed through the ordeal 
the tendency, for a time at least, disappears owing to the 
complete modification of glandular function that has been 
induced, to the free elimination that has been established, 
and probably to the change in the nervous matter itself 
that has resulted from organic modification. Hence the 
organism becomes susceptible for a time, and if the 
tendency be not intense that time may mean the whole of 
the life. Indeed as life advances and nervous suscepti- 
bilities derived directly from ancestry lapse into individual 
self-sustained susceptibilities, these tendencies to disease 
subside as a general fact, and lose their activity if not 
their existence. 

I turn, in conclusion, to consider for a moment from 
the view of the glandular theory of the communicable 
diseases, the practice that is suggested for the suppression 
of the plagues of mankind. 

It will be seen at once that on this point nothing can 
be wider than the distance between the idea of contagium 
as a living self-productive thing, reproductive and inde- 
pendent, and the theory of the production of the contagium 
in each affected person by the force of production of 
his own secretion. The latest and one of the ablest 
advocates of contagium vivum, Dr. W. Roberts, says, 
respecting contagium: — “We know of nothing that ex- 
hibits the phenomena of growth and multiplication except 
a thing possessed of life.” 

I admit that readily, but my argument is that the pro- 
cess of secretion is a process of life, and that this living 
process, perverted as I have described, is amply sufficient 
to account for the production of all the poisons that exist 
to cause the communicable diseases, that it accounts for 
the number of these diseases, and more, that it accounts 
for the limitation of the number. 

The Glandular Theory in ils Application to Practical 
Sanitation* 

The practical usefulness of the theory, however, con- 
sists in its direct application. If the contagium vivum 
view be true, if the air around us is charged with invisible 
germs which come from whence we know not, which have 
unlimited power to fertilise, which need never cease to 
fertilise and multiply, what hope is there for the skill of 
man to overcome these hidden foes? Why on some 
occasion may not a plague spread over the whole world, 
and destroy its life universally ? 

My theory presents an altogether different aspect. I 
say to living men and women, it is you who are the pro- 
ducers of the communicable diseases, or if it be not you 
yourselves it is one of your lower earthmates in creation, 
some domestic animal that shares with you the power ot 
producing a poisonous secretion and of giving a here- 
ditary stamp of production to such poisonous product. I 
look on the man or animal affected with a contagious 
disease as one precisely, for the time, in the position of 
the cobra or other animal that naturally secretes a poison, 
and recognising this fact I see at once that the danger is 
all but limited to the person affected. 

Isolate that person from the rest of mankind, take care 
that his secretions, volatile, fluid, or solid, do not come into 



486 


NATURE 


contact with the secretions of susceptible healthy persons, 
and the danger is over. With the recovery of that person, 
that is to say, with restoration in him of a natural secre- 
tive process, the poison is destroyed ; or should he unfor- 
tunately die, then with the death of his power to produce 
further secretion the danger is over, unless from his dead 
body some of the poison formed before the death be actually 
carried away to infect. In a word, if my theory be trae, 
we sanitarians have complete mastery over the diffusion 
of the poisons of all the communicable diseases. We 
have but to keep steadily in view that the producing and 
reproducing power is in the affected body, and we can, 
even with our present knowledge, all but completely limit 
the action to the propagating power of that body —its 
power, I mean, of secretion and diffusion of secretion. 

Beyond this, if the theory be true, we must expect, as 
we reduce the communicable diseases of one generation 
to reduce the tendency to them in the next generation, so 
that in time the heredity to particular spreading disease 
shall be thoroughly wiped out 

The theory suggests a profitable line of research on the 
subject of the production and reproduction of some of the 
poisons by the inferior animals and their transmission in 
that course to man. It brings all the inferior animals, in 
respect to their health and comfort, under our especial 
human care, not only for their sakes, but for our own 
self-preservation. 1 I 

Finally, the theory suggests to those who are engaged 
in treating diseases of a communicable kind the best 
means of arresting the progress of a communicable 
disease even when the phenomena of it have been 
developed in an individual. It leads us physicians to 
take a precise view, in each such case, of the nervous and 
glandular processes that are out of the natural order of 
work ; it suggests to us to seek for remedies amongst 
chemical agents which affect special secretions ; and it 
shows us how to place the sick under such conditions 
that the secondary absorption of their own poisonous 
secretions, — that deep absorption which, according to my 
experience, is the actual cause of death in the great 
majority of cases of contagious disease, — may be avoided. 

In every direction, in fine, in prevention and in cure, the 
glandular theory of the origin of the communicable 
diseases opens practical work and hopeful work. 

I have for some time past sought for a favourable 
opportunity of once more putting forward this theory of 
the natural origin and cause of the communicable diseases 
of men and animals. The present is opportune to the 
fullest degree, and therefore I have seized on it. I am 
too earnest after search of truth for its own sake, too 
certain that in science everythingfalse must fall, and every- 
thing true must remain, to feel any sense of anxiety as to 
the late of my simple theory, by the side of the doctrine 
of a living contagium. If my doctrine be as true as 1 
believe it to be, it will live, whatever force be arrayed 
against it. If it be not true, 1 would be of the first to 
welcome its end, and to hail the ascendency of what is 
absolutely provable and certain on the momentous 
questions that have occupied our attention. 

Meantime, I know I could not do a better thing for my 
own views than submit them once more to the public eye 
through the audience which has now so attentively 
listened to the argument. 


NOTES 

These has been a great deal of talk daring the last few days, 
by prominent public men, on the advantages of some equivalent 
for university education for all the* people, an education, too, in 
which science would be allotted a just place. Last week a 
Nottingham, the Earl of Carnarvon and Mr.' Gladstone said much 
that was at least true on the advantages of an institution such as 
that newly founded at Nottingham, and each from his own 
standpoint lauded (he advantages of wide culture for all classes. 
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Both Mr. Gladstone and Mr. Forster on Tuesday at Bradford 
seemed distinctly to approve of the movement for creating 
Owens College a University, and the only difficulty now seems to 
be the question of power to grant degrees. But surely those who 
are so eager on the latter point forget to distinguish between the 
shadow and the substance ; the question of degrees will no doubt 
settle itself after the University has been established. Still we 
hardly sympathise with the trade-mark view of degrees propounded 
by Dr. Appleton in the Times. Bass's or AUsopp's label is imitated 
because their ales have a high and no doubt well-deserved reputa- 
tion. But there were good ales before the names of either of the 
Burton brewers were heard of ; there is the fine old Oxford ale, 
for instance, which, to judge by the public taste, has been improved 
upon by its new Burton rivals. Mr. Forster, however, we must say, 
seemed to think Oxford deserving of a word of praise forits present 
activity. Mr. Forster's address at Bradford was no mere essay on 
the beauty of culture, but the weighty utterance of a “ practical " 
man who is forced to confess that he daily feels the immense 
disadvantage of having had no early training in science, lie 
produced himself, in fact, as a practical comment on $ir John 
Lubbock's previous advocacy of the introduction of science into 
elementary schools. “His ignorance of science," he said, “his 
want of having been taught elementary laws of science when 
a boy, he felt every hour of liis life, and it was too late now to 
learn. Science, if learnt at all, must be learnt in boyhood, and 
it was really disgraceful that in this civilised country, in this intel- 
lectual age, any one should be brought up in ignorance of the 
laws of nature, upon the breaking or keeping of which depended 
our happiness, our lives, and almost everything that relates to us. 
What a loss of pleasure, and what a different world the outside 
world of nature would be to him, if he could look around and 
understand the meaning of the various forces which were at work ; 
and there was no doubt that a boy, even at an elementary school, 
if he learnt the elements there and went on afterwards, would get 
that kind of knowledge of the laws of science that it would 
become easy to him. There was a great talk about the dead 
languages. lie was not going to say anything against them, 
l^atin was almost a necessity to a man of culture, and Greek was 
of use ; but why should nature, whtchspoke to us in so many 
ways, be a dead language to us ? And therefore, if it came to this 
question— Whether we were to have classes on special subjects 
in elementary schools, classes for grammar, predicates, and a great 
many long words which he hoped nobody would examine him in, 
or for science— he certainly should go in favour of science." 
These are weighty words coming from a man of Mr. Forster’s 
experience and “common sense," and indeed make us hope 
that things are progressing, and that we shall not now have long 
to wait before science is introduced not only into colleges, but 
into schools of all grades. Mr. Forster concluded by admitting 
that the German workers were superior to ours in the fact that 
they added to practical training scientific knowledge, and that 
he saw no reason why in secondary and even university educa- 
tion voluntary efforts should not be seconded by State aid. 

M. Yvon Vjliarceau has been appointed “ Administrates 
Provisoire " of the Paris Observatory by an order of the Minister 
for Public Instruction, dated Saturday last. M. Villarceau held 
a similar office after the death of Delaunay, before the reappoint- 
ment of Leverrier. Nothing has been said yet as to the appoint- 
ment of a successor. 

At the Guy's Hospital coniei'saziotie, on Monday evening, a 
new government filter, invented by Major Crease, was shown, 
which reduced strong tea and infusions of logwood to clear 
tasteless water. The nature of the filtering material is not made 
known. 

The white whale, wkich was brought from America and 
placed in a tank (50 fed by 25) of fiesh water in Westminster 
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Aquarium last Wednesday week, unfortunately died on Satur- 
day morning. In the course of the first few hours after 
being put in the water the whole of the skin, piece by piece, 
peeled off, and after this the whale appeared to be more com- 
fortable, fed well, and adopted a less restless style of swim. 
The change in its condition in two days was remarkable. In 
consequence of its journey it had been for twelve days without 
food, and it was on arrival so thin that the spinous processes 
formed a ridge two or three inches high along ihe back. In 
two days, however, feeding only on eels, it had regained its 
normal appearance, but, as we say, expired on Saturday morning. 
A post mortem examination was made by Prof. Flower and Prof. 
Garrod, assisted by I)r. Bond, of Westminster Hospital and Mr. 
Henry Lee. Everything wat in a healthy coi dition except the 
lungs, which had quite lost elasticity, and in which inflammation 
had evidently been set up some time. Plastic pneumonia was 
the cause of death. The stomach, notwithstanding the twelve 
days’ fast, had been working naturally, and some partly-digested 
eels were found. There was abundance of healthy-looking fl ;sh 
in all parts of the body, which was not expected. The skelet m 
is to be exhibited at the Aquatiutn, and the viscera and brain 
have been presented to the College of Surgeons. The specimen 
was a partly-grown female Beluga or White Whale, nine feet six 
inches long. Prof. Wyman, of Harvard, published a descrip- 
tion of one he dissected in the Boston Journal of Natural History , 
vol. vii., giving it Lesson’s name, Beluga borealis . In Europe it 
is generally called Delphinapterus leucat (Pallas), the generic 
name being that given by Lacepede in 1804. Some of the daily 
papers have unfairly commented on the whale being put in fresh 
water. If the writers had taken the trouble to turn to 44 White 
Whale ” in Bell, they would have found this statement : 14 It 13 
abundant in Hudson’s Bay, Davis Straits, and the Arctic Ocean 
generally. ... It seems partial to large rivers ; in America it 
ascends the River St. Lawrence as far as Quebec, and in Asia 
Schrenk and Nordmann state lint it goes far up the River Amur.” 
It is stated that one was 1 ept in fresh water in New York for three 
years, fed on eels. The weight of the brain of this Westminster 
specimen has been ascertained by Prof. Eiower to be 63 oz., an 
unusually high amount in proportion to the six; of the animal. 
One peculiarity of this whale is that all the cervical vertebra; are 
separate. Several details of practical importance with reference 
to the carriage of large cetaceans have been learnt from this ex- 
periment, among the most important of which is the fact that 
unless the water-tank, in which it seems most reasonable to sup- 
pose that they would best travel, is sufficiently large to allow of 
the tail being brought well into action the creature is certain to 
be drowned from inability to reach the surface that it may 
breathe. Considering the difficulties attending the enterprise it 
is surprising how the animal arrived in this country without a 
trace of injury ; and that inflammation of the lungs should have 
been the cause of death in an aquatic species was equally little 
to have been expected. 

Prof. Quincke, the successor of Kircbhoff at Heidelberg, is 
now in this country inspecting the various laboratories and 
collections of apparatus. 

The long-talked of Conference of Librarians commenced its 
meetings on Tuesday at the London Institution under the pre- 
sidency of Mr. Winter Jones, librarian of the British Museum. 
Several papers were read on Tuesday and yesterday bearing on 
the organisation and utility of libraries, and we trust that the 
multitude who have for one purpose or another to deal with 
books and libraries will reap much benefit and decrease of worry 
by this congress of library officials. We would strongly com- 
mend to the attention of the members of the congress the 
letter published last week, from Prof. Mallet, of Virginia, 
advocating the organisation of a staff of searchers in connection 
with all our great libraries. Even the most devoted laboratory- 


worker must sometimes consult books, and it is desirable that 
this may be done with a minimum of waste of energy and time. 

The Birmingham and Midland Institute was opened for this 
session, on Monday, by Prof. Tyndall, who gave an interesting 
address which we arc glad to see is printed at full length in the 

Time r. 

Advices have been received from the Howgate Arctic 
schooner Florence, dated Cape Breton, August 8, up to which 
time the vessel had had a very comfortable and satisfactory 
passage. The arrangements for the accommodation of the 
naturalist and meteorologist prove to be quite ample and satis- 
factory, and.already collections of natural history of some interest 
hive been made. 

Our Paris correspondent writes that important news has been 
received from M. de Brazza, the leader of the expedition to the 
Ogove, West Africa. Brazza writes from Doumc, a village beside 
one of the numerous cataracts of the river, 5 a o'* 16’ S , and 
1 3 0 20' E. The river is stated to flow from the south for a 
considerable distance, when it turns southward at or across the 
equator. The natives inform Brazza that the Ogove stretches a 
long way eastwards, and it is thought possible that it may come 
from some interior lake. Brazza seems to think that the 
Libumba, an affluent of the right bank of the Congo, may be 
also connected with the Ogove. As we hinted last week, it 
seems probable, since Stanley's discovery, that the Congo and 
Ogove are connected in some way. 

The sea coast branch of the United States Fish Commission 
has been at work for some time. The steam tug Speedwell, a 
powerful vessel of 300 tons, commenced operations at Salem, 
Massachusetts, about August 1. Unexpectedly rich results were 
obtained in that vicinity, embracing not only many rare forms of 
animal life, but much of practical importance to the fi>heries. 
Several places were found abounding in fish previously unknown 
to the fishermen of Gloucester and M ublehead. Flounders of 
marketable size in immense numbers were taken of a species 
( Glyptoccphalus cynoglossus) previously entirely unknown on the 
American coast. Leaving Salem on August 19, it arrived at Hali- 
fax on Wednesday the 22nd, trawling and dredging the greater 
part of the way. In the course of this journey many new animals 
were collected of much interest to naturalists, among them 
several species of Greenland fi h hitherto never detec: ed south 
of that country. 

In Guido Cora’s Cosmos , vol. iv . No. vi., we have an 
original chart of the Bay of Assab, accompanied by an elaborate 
description of the bay, the islands, and the adjacent continent, 
together with sailing directions. It appears to be somewhat 
better than tin Red Sea Chart issued by the English Admiralty, 
but probably a drawing on a larger scale by Moresby or others 
is lying at the Hydrographical Office. The bay is on the African 
Coast, and is about forty miles from Perim Island, at the mouth 
of the Red Sea, and the same distance from Mocha. The most 
interesting point of this chart is that an area of some four miles 
by one mile and a-haif is claimed for Italy. 

M, Herein, an old professor of mathematics and cosmo- 
graphy, is about to publish, through Baudry of Paris, an astro- 
nomical dictionary, quite a novelty in French scientific literature, 
since the astronomical part of the great Encyclopaedia was 
published at the end of the last century. 

An International Congress of Botany and Horticulture will be 
held at Paris during the International Exhibition next year. 
The Congress will open oa Au^just 16, 1878, and will last a 
week. 

The Cunard steamer Abyssinia, which arrived at Queenstown 
on Sunday, experienced fearful weather from the 22nd to 27th 
ult,— gales from west, north-west, to north. On the 25 th, kt. 
45*38 N., long. 41*56 W., she met a cyclone from north, qnd 
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was hove to for twenty-seven hours. This is believed to be a 
cyclone which recently started, from the American coa&t and 
which thus vanished in the ocean. 

The geological survey of Brazil, which has been in progress 
for several years under the direction of Prof. C. F. Hartt, 
formerly of Vassar and Cornell Universities, United States, 
was lately for a short time threatened'with suspension, but the 
proposal was countermanded and increased strength given to 
the commission after an investigation of all the circumstances. 
The temporary stoppage of operations was used advantageously 
by Prof. Hartt in placing the collections made by him in good 
order, and his parties have again entered the field in pro. 
secution of their objects. Among the more important results so 
far accomplished by the survey has been the discovery of the 
existence in Brazil of the Silurian, Devonian, [carboniferous, 
triassic, Jurassic, cretaceous, and post- tertiary formations, all of 
them furnishing well-characterised fossils in great variety, and of 
which large numbers have been collected by the commission for 
its investigation, and for purposes of distribution in Brazil and 
of exchange with foreign establishments. So far no well- 
defined tertiary has been found to exist in Brazil The survey 
has also been very successful in its ethnological researches, 
especially among the kitchen-middens of Santa Catharina, 
Farand, Sao Paulo, Bahia, and the Amazonas, the results of 
which have been announced in part, although much of interest 
yet remains to be published. The researches in the coral reefs 
have been made the occasion of securing numbers of marine 
animals, all of which add to the resources of the survey. In 
connection with other operations, numerous photographs of 
scenery, of geological structure, and of the native races, have 
been taken. 

The death of Dr, Abraham Sager, an eminent anatomist 
and physiologist of the United States, took place on the 
6th of August last. Dr. Sager, in 1837, was placed in charge 
of the botanical and zoological departments of the Michigan 
Geological Survey, and embraced this and subsequent oppor- 
tunities to make large collections, which are now the property 
of the Michigan University. His investigations into the em- 
bryology and development of the tailed batrachians have added 
much to our knowledge of those forms. 

The bust of Sir Thomas Stamford Raffles, F.R.S., first 
president of the Zoological Society of London, has been placed 
in the new lion house of the Society’s Gardens. 

The following foreign works have been sent us by Messrs. 
Williams and Norgate “ Die kmetische Theorie der Gate,” 
by Dr. Oskar Emil Meyer (Breslau) ; “ Christian Gottfried j 
Ehreoberg,” by Johannes Hanstein (Bonn) ; ** Phenom&nes 
physiques de la Pbonation,” by J. Gadarret (Paris) j 14 Er- 
gebnisse phyrikaliseher Forschung,” by Dr. C. Bohn (Leipzig) ; 
M Physiologische Methodik,” by Dr. Richard Gschledlcn (Braun- 
schweig) ; “ Synopsis Rubarum Germanise,” by Dr, W. 0 . 
Focke (Bremen ) ; "Lehrbuch dcr Analysis,” 4 by Rudolph Lip- 
schitz t vol I. (Bonn). 

De. F. A. Forel, of Geneva, an energetic advocate of the 
doctrine of evolution, in an article published in the August 
number of the Archives da Sciences physiques ci miurelles t pro- 
poses the application of natural selection for successfully healing 
certain diseases of silkworms, and also for rendering the Euro- 
pean species of vines proof against the attacks of phylloxera. 
In the first matter experiments have already been made to a cer- 
tain extent, and have been crowned 'with perfect success ; in the 
case of vines the experiments are still to be made* The Sep- 
tember number of the same journal, which is unusually bulky, is 
entirely devoted to a detailed biography of Auguste de la Rive, 


who died on November S3, 1873, at the age of seventy-two 
years. 

! We have received a letter from Dr. Emil Bessels with refer- 
ence to the Polaris observations (Nature, vol xvi. p, 358), arid 
have much satisfaction in learning that it is proposed to revise 
| the averages of the barometrical and thermometrical observations 
of the Polaris Arctic Expedition, these having been somewhat 
hastily prepared and published from a desire to have the report 
out before the expedition to the North Polar regions sailed 
from England. 

A telegram from New York, September 30, states that the 
American Consul at *St, John’s (Newfoundland) has purchased 
from a seaman who was wrecked in Hudson’s Bay, two spoons 
supposed to be relics of the Franklin Expedition, one of them 
being marked *‘J. G. F.” It is said that Esquimaux living in 
the neighbourhood of Repulse Bay got them from a native chief, 
at whose camp the original owner, a white man, had died of 
scurvy. This statement does not seem quite consistent with 
the known facts as to the fate of the Franklin Expedition ; more- 
over, we are not aware that “ J. G. F.” are Franklin’s initials. 

The Museum of the Royal College of Surgeons of England 
has received as a present from the lion, Charles V. F. Berkeley, 
the skeleton of a crocodile 15 feet 9 inches in length, which was 
shot by that gentleman last winter near Hagar Silrilis, in Egypt. 

The Swiss Bundesralh announces that the construction of the 
St Gothard Tunnel is proceeding with increasing rapidity, and 
will probably be completed within three years. 

The seventh number (1877) of the Bulletin of the Belgian 
Academy of Sciences, contains a valuable paper, by M. C. 
Lagrange, “On the Influence of the Form of Bodies on their 
Attraction.” This question, very incidentally treated by Brack, 
is thoroughly discussed by M. Lagrange, who arrives at some 
important conclusions. Discussing the attraction exercised by a 
body of irregular forms on a point situated at different distances 
from the cen'.re of inertia of the body, and in different positions 
relatively to its axis of 'maximum and minimum inertia, the 
author proves that the attraction is directed to the centre of 
inertia only when the point is situated on one of the principal 
axes of inertia of the body ; ar.d that, at equal distances the 
attraction reaches its maximum when the point is on the axis of 
minimum inertia, and inversely, this maximum exceeding, and 
the minimum being less than, the attraction which would have 
been exercised were the whole mass of the body concentrated in 
its centre. Further, the author discusses the attraction exercised 
on a moving point, and arrives at the conclusion that the point, 
while attracted to the centre, will also receive an angular motion 
around the latter. Finally, he discusses the reciprocal attraction 
of two free bodies of irregular form, and, after having shown 
when the attraction will reach a maximum and a minimum, he 
proves also that the attraction will communicate to both bodies 
a rotatory motion, tending to bring into coincidence their axes 
of minimum inertia. In the two last paragraphs of his paper, 
M. Lagrange briefly notices the applications the principles he 
establishes may have in explaining the rotatory motion of the 
sun, as well as in accounting for crystallisation, further researches, 

| not yet published, having enabled the author to account far 
the formation of different crystalline systems in a way which 
makes the whole question a problem of rational mechanics. 
The memoir is spoken of in very high terms by MM. Van der 
Mensbrugghe, Catalan, and De Tilly, who ^analysed it by order 
of the Academy, 

No, VI II. of the Bulletin of the United States National Museum 
consists of an “ Index to die names which have been applied to 
the subdivisions of the class Bracbiopoda,” by Mr. W, H. Ball* 
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The author of the work in the “ Naturkrafte ” series, on 
“Die Insecten,” noticed in Nature for September 13 (p. 418) 
is not Dr. Georg Mayr, but Prof. Vitus Graber, of Czernowitz 
University, the well-known author of numerous interesting 
monographs on insect anatomy and histology. 

The additions to the Zoological Society’s Gardens during the 
past week include a Robben Island Snake ( Corondla p hoc arum) 
from South Africa, presented by the Rev. G. H. R. Fisk ; a 
Chimpanzee (Troglodytes ttigcr) from West Africa, a Leonine 
Monkey (Maeacus leoninus) from Arracan, a White-fronted 
Capuchin ( Cebus albi/rons) t a Laughing Gull ( Lams atricilla ) 
from South America, deposited; a Greater Sulphur-crested 
Cockatoo ( Cacatua galerita\ from Australia, presented by Mr. 
G. S. S. Williams ; two Red-backed Shrikes ( Lanins co/lurid), 
European, presented by Capt. F. H. Sahrn ; two Spotted Turtle 
Doves ( Turtur suratensis), bred in the Gardens. 


INTRODUCTION AND SUCCESSION OF 
VERTEBRATE LIFE IN AMERICA 1 

111 

'T'lIE artiodactyles, or even-toed ungulates, are the most abun- 
A dant of the larger mammals now living, and the group dates 
back at least to the lowest eocene. In every vigorous? primitive 
type which was destined to survive many geological changes, 
there seems to have been a tendency to throw off lateral 
branches which became highly specialised and soon died out 
because they are unable to adapt themselves to new conditions. 
The narrow path of the petsistent suiliine type throughout the 
whole tertiary is strewn with the remains of such ambitious 
offshoots, while the typical pig, with an obstinacy never lost, his 
held on in spite of catastrophes and evolution, and still lives in 
America to-day. The genus Platygouus is represented by several 
species, one of which was very abundant in the post-tertiary of 
North America, and is apparently the last example of a side 
branch, before the American suillines culminate in existing 
peccaries. The feet in this species are more specialised than in 
the living forms, and approach some of the peculiar features of 
the ruminants ; as, for example, a strong tendency to coalesce in 
the metapodial bones. The genus Flaiygonus became extinct in 
the post-tertiary, and the later and existing species are all true 
peccaries. No authenticated remains of the genera Sus, Porcus > 
rhacQcharus % or the allied Hippotamus^ the OJd AVorld suillines, 
have been found in America, although seveial announcements to 
that effect have been made. 

In the series of generic forms between the lower eocene 
Eohyus and the existing Duotylcs , which I have very briefly 
dikcussed, we have apparently the ancestral line ending in the 
typical American suillines. Although the demonstration is not 
yet as complete as in the lineage of the horse, this is not owing 
to want of material, but rather to the fact that the actual 
changes which transformed the early tertiary pig into the 
modem peccary were comparatively slight, so far as they 
are indicated in the skeletons preserved, while the lateral 
branches were so numerous as to confuse the line. It is clear, 
however, that from the close of the cretaceous to the post-tertiary 
the Imnodont artiodactyles were especially abundant on this 
Continent, and only recently have approached extinction. 

The selenodont division of the artiodactyles is a more 
intereating group, and so far as we now know, makes its first 
appearance in the upper eocene of the west, although forms 
apparently transitional between it and the bunodonts occur in 
the dinoceras beds, or middle eocene. The most pronounced 
selenodont in the upper eocene is the Or ornery x, which genus 
appears to be allied to the existing deer family, or Cervil<r y and 
if so is the oldest known representative of the group. These 
facts are important, as it has been supposed, until very recently, 
that our eocene contained no even-hoofed mammals. 

A most interesting line, that leading to the camels and llamas, 
separates from the primitive selenodont branch in the eocene, 
probably through the genus Parameryx . In the miocene, we 

in Peebothcrium and some nearly allied forms unmistakable 
indications that the cameloid type of ruminant had already 

* Abstract of a lecture delivered at the Nashville meeting of the American 
esocutwn, August 30, by Prof O. C. Marsh, Continued from p, 47a 


become partially specialised, although there is a complete series 
of incisor teeth, and the metapodial bones are distinct In the 
pliocene the camel tribe was, next to the horses, the most 
abundant of the larger mammals. The line is continued through 
the genus Procamelus , and perhaps others, and in this formation 
the incisors first begin to diminish, and the metapodials to unite. 
In the post-tertiary we have a true Auchenia, represented by 
several species, ana others in South America, where the alpacas 
and llamas stUl survive. From the eocene almost to the present 
time North America has been the home of vast numbers of the 
CamelidiP , and there can be little doubt that they originated here 
and migrated to the Old World. 

The deer family has representatives in the upper miocene of 
Europe, which contains fossils strongly resembling the fauna of 
our lowtr pliocene, a fact always to be borne in mind in com- 
paring the horizon of any group in the two continents. Several 
species of Ccrvida , belonging to the genus Cosoryx , are known 
from the lower pliocene of the west, and all have very small 
antlers, divided into a single pair of tynes. 

The proboscidians, which are now separated from the typical 
ungulates as a distinct order, make their first appearance in 
North America in the lower pliocene, where several species of 
mastodon have been found. This genus occurs also in the 
upper pliocene and in the post-tertiary, although some of the 
remains attributed to the latter are undoubtedly older. The 
pliocene species all have a band of enamel on the tusks, and 
some other peculiarities observed in the oldest mastodons of 
Europe, which are from essentially the same horizon. Two 
species of this genus have been found in Soulh America, in 
connection with the remains of extinct llamas and horses. The 
genus Ehphas is a later form, and has not yet been identified in 
this country below the upper pliocene, where one gigantic 
species was abundant. In the post-pliocene remains of this 
genus are numerous. The hairy mammoth of the Old World 
(I:Jcpha< prtmigettius) was once abundant in Alaska, and great 
numbers of its bones are now preserved in the frozen cliffs of 
that region. This species does not appear to have extended east 
of the Rocky Mountains, or South of Columbia River, but was 
replaced there by the American elephant, which preferred a 
milder climate. Remains of the lat'.er have been met with in 
Canada, throughout the United States, and in Mexico. The 
last of the American mastodons and elephants became extinct in 
the post-tertiary. 

Perhaps the most remarkable mammals yet found in America 
are the Tillodontia % which are comparatively abundant in the 
lower and middle eocene. These animals seem to combine the 
characters of several different groups, viz,, the carnivores, ungu- 
lates, and rodents. In the genus I'illotherium , the type of the 
order, and of the family TiJfotherida’ , the skull resembles that of 
the bears ; the molar teeth are of the ungulate type, while the large 
incisors are very similar to those of rodents. The skeleton 
resembles that of the carnivores. 

We now come to the highest group of mammals, the primates, 
which includes the lemurs, the apes, and man. This order has 
a great antiquity, and even at the base of the eocene we find 
it represented by several genera belonging to the lower forms of 
the group. In considering these interesting fossils it is important 
to have in mind that the lemurs, which are usually regarded as 
primates, although at the bottom of the scale, are only found at 
the present day in Madagascar and the adjacent regions of the 
globe. All the American monkeys, moreover, belong to one 
group, much above the lemurs, while the Old-World apes are 
higher still, and most nearly approach man. 

In the lower eocene of New Mexico we find a few repre- 
sentatives of the earliest known primates, and among them are 
the genera Ixmuraius and Limnotherium, each the type of a 
distinct family. These genera became very abundant in the 
middle eocene of the West, and with them are found many 
others, all, however, included in the two families Lmmravim 
and Limnolheridm . 

In the miocene lake basins of the West only a single species 
of the Primates has been identified with certainty. This was 
found in the oredoon beds of Nebraska and belongs to the genus 
Luopithecus , apparently related both to Limnatfuruice and to 
some existing South American monkeys. In the pliocene and 
post-pliocene of North America no remains of primates have yet 
been found. 

In the post- pliocene deposits of the Brazilian caves remains of 
monkeys are numerous, and mainly belong to extinct species of 
Callithrixy Cebm t and J{icchus % all living South American 
genera* Only one extinct genus, ProtepUk<cus } which cm- 
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braced animals of large size, has been found in this particular 
fauna. 

It is a noteworthy fact that no traces of any anthropoid apes, 
or indeed of any Old World monkeys, have yet been detected 
in America. Man, however, the highest of the primates, has 
left his bones and his works from the Arctic Circle to Patagonia. 
Most of theke specimens are clearly post- tertiary, although there 
is considerable evidence pointing to the existence of man in our 
pliocene. All the remains yet discovered belong to the well- 
marked genus Homo , and apparently to a single species, at 
present represented by the American Indian. 

In this rapid review of mammalian life in America, from its 
first known appearance in the trias down to the present time, I 
have endeavoured to state briefly the introduction and succession 
of the principal forms in each natural group. If time permitted, 

I might attempt the more difficult task of trying to indicate what 
relations these various group* may possibly bear to each other ; 
what connection the ancient mammals of this continent have 
with the corresponding forms of the Old World ; and, most im- 
portant of all, what real progress mammalian life has here made 
since the beginning of the eocene. As it is, I can only say in 
summing up, that the marsupials are clearly the remnants of a 
very ancient fauna, which occupied this continent millions of 
years ago, and from which the other mammals were doubtless all 
derived, although the direct evidence of the transformation is 
wanting. 

The relations of the American primates, extinct and recent, to 
those of the other hemisphere, offer an inviting topic, but it is 
not in my present province to discuss them in their most sug- 
gestive phases. As we have here the oldest and most generalised 
members of the group, so far as now known, we may justly claim 
America for the birth-place of the order. That the development 
did not continue here until it culminated in man, was due to 
causes which at present we can only surmise, although the 
genealogy of other surviving groups gives some data towards a 
solution. Why the Old World apes, when differentiated, did 
not come to the land of their earlier ancestry, is readily explained 
by the then intervening oceans, which likewise were a barrier to 
the return of the horse and rhinoceros. 

Man, however, came ; doubtless first across Behring’s Straits ; 
and at his advent became part of our fauna, as a mammal and 
rimate. In these relations alone it is my purpose here to treat 
im. The evidence, as it stands to-day, although not conclusive, 
seems to place the first appearance of man in this country in the 
pliocene, and the best proof of this has been found on the Pacific 
coast. During several visits to that region many facts were 
brought to my knowledge which render this more than probable. 
Man at this time was a savage, and was doubtless forced by the 
great volcanic outbreaks to continue his migration. This was at 
first to the south, since mountain chains were barriers on the j 
east. As the native horses of America were now all extinct, and 
as the early man did not bring the Old World animal with him, 
his migrations were slow. I believe, moreover, that his slow 
progress towards civilisation was in no small degree due to this 
same cause, the absence of the htrr.e. 

It is far from my intention to add to the maqy theories excant 
in regard to the early civilisations in this country, and their con- 
nections with the primitive inhabitants or the later Indians, but 
two or three facts have lately come to my knowledge which I 
think worth mentioning in this connection. On the Columbia 
River, I have found evidence of the former existence of inha- 
bitants much superior to the Indians at present there, and of 
which no tradition remains. Among many stone carvings which 
I saw there were a number of heads which so strongly resemble 
those of apes that the likeness at once suggests itself. Whence 
came these sculptures, and by whom were they made ? Another 
fact that has interested me'vcry much is the strong resemblance 
between the skulls of the typical mound-builders of the 
Mississippi Valley and those of the Pueblo Indians. I had long 
been familiar with the former, and when I recently saw the 
latter it required the positive assurance of a friend who had him- 
self collected them in New Mexico to convince me that they 
were not from the mounds. A third fact, and I leave man to 
the archaeologists, on whom province I am even now trenching. 
In a huge collection of mound-builders 1 pottery, over a thousand 
specimens, which I have recently examined With some wire, I 
found many pieces of elaborate workmanship so nearly like the 
ancient water-jars from Peru that no one could fairly doubt 
that some intercourse had taken place between the widely- 
separated people that made them. 

The oldest known remains of man on this continent differ in 


no important characters from the bones of the typical Indian, 
although in some minor details they indicate a much more 
primitive race. These early remains, some of which are true 
fossils, resemble much more closely the corresponding parts of 
the highest Old World apes, than do the latter our tertiary 
primates, or even the recent American monkeys. Various living 
and fossil forms of Old World primates fiU up essentially the 
latter gap. The lesser gap between the primitive man of 
America and the anthropoid apes is partially closed by still lower 
forms of men, and doubtless also by higher apes, now extinct. 
Analogy, and many facts as well, indicate that this gap was 
smaller in the past. It certainly is becoming wider now with 
every generation, for the lowest races of men will soon become 
extinct, like the Tasmanians, and the highest apes cannot long 
survive. Hence the intermediate forms of the past, if any there 
were, become of still greater importance. For such missing 
links, we must look to the caves and later tertiary of Africa, 
which 1 regard as now the most promising field for exploration 
in the Old World. America, even in the tropics, can promise no 
such inducements to ambitious explorers. We have, however, 
an equally important field, if less attractive, in the cretaceous 
mammals, which must have left their remains somewhere on this 
continent. In these two directions, as I believe, lie the most 
important future discoveries in palaeontology. 

As a cause for many changes of structure in mamma's during 
the tertiary and post- tertiary, I regard as the most potent, natural 
selection , in the broad sense in which that term is now used by 
American evolutionists. Under this head, I include not merely 
a Malthusian struggle for life among the animals themselves, but 
the equally important contest with the elements, and all sur- 
rounding nature. By changes in the environment, migrations 
are enforced, slowly in some cases, rapidly in others, and with 
change of locality must come adaptation to new conditions, or 
extinction. The life history of tertiary mammals illustrates this 
principle at every stage, and no o.her explanation meets the facts. 

The real progress of mammalian life in America, from the 
beginning of the tertiary to the present, is well idustrated by the 
brain-growth, in which we have the key to many other changes. 
The earliest known tertiary mammals all had very small brains, 
and in some forms this organ was proportiona ly less than in 
certain reptiles. There was a gradual increase in the size of the 
brain during this perioJ, and it is interesting to find that this 
growth was mainly confined to the cerebral hemispheres, or 
higher portion of the brain. In most groups of mammals the 
brain has gradually become more convoluted, and thus increased 
in quality as well as quantity. In some, also, the cerebellum 
and olfactory lobes, the lower parts of the brain, have even 
diminished in size. In the long struggle for existence during 
tertiary time the big brains won, then as now ; and the increas- 
ing power thus gained rendered useless many structures in- 
herited from primitive ancestors, but no longer adapted to new 
conditions. 

Another of the interesting changes in mammals during tertiary 
time was in the teeth, which were gradually modified with other 
parts of the structure. The primitive form of tooth was dearly 
a cone, and all others are derived from this. All classes of ver- 
tebrates below mammals, namely, fishes, amphibians, reptiles, 
and birds, have conical teeth, if any, or some simple modifica- 
tion of this form. The edentates and cetaceans with teeth retain 
this type, except the zeuglodonts, which approach the dentition 
of aquatic carnivores. In the higher mammals the incisors and 
canines retain the conical shape, and the nremolars have only ir 
part been transformed. The latter gradually change to the ittor* 
complicated molar pattern, and hence are not reduced molar^ 
but transition forms from the cone to more complex types. Most 
of the early tertiary mammals had forty-four teeth, and in the 
oldest forms the premolars were alt unlike the molars, while 
the crowns were short, covered with enamel, and without cement 
Each stage of progress in the differentiation of the animal was, 
as a rule, marked by a change in the teeth, one of the most com- 
mon being the transfer, in form at least, of a premolar to the 
molar senes, and a gradual lengthening of the crown. Hence 
it is often easy to decide from a fragment of a jaw, to what 
horizon of the tertiary it belongs. The fossil horses of this 
period, for example, gained a grinding tooth for each toe they 
lost, one in each epoch. In the single-toed existing horses all 
the premolars are like the molars, and the process is at an end. 
Other dental transformations are of equal interest, but this 
illustration must suffice. 

The changes in the limbs and feet of m a mm a l s during the 
same period were quite as marked- The foot of the primitive 
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munajal was doubt ] cm plantigrade, and certainly five* toed. 
Many of the early tertiary forms show this feature, which is still 
seen in some existing forma This generalised foot became 
modified by a gradual loss of the outer toes and increase in size 
of the central ones, the reduction proceeding according to sys- 
tematic methods, differing in each group. Corresponding 
changes took place in the limb bones. One result was a great 
increase in speed, as the power was applied so as to act only in 
the plane of motion . The best effect of this specialisation is 
seen to-day in the horse and antelope, each representing a 
distinct group of ungulates with five-toed ancestors. 

If the history of American mammals, as I have briefly 
sketched it, seems os a whole incomplete and unsatisfactory, we 
must remember that the genealogical tree of this class has its 
trunk and larger limb3 concealed beneath the dfbns of mesozoic 
time, while its roots doubtless strike so deeply into the palaeozoic 
that for the present they are lost. A decade or two hence we 
shall probably know something of the mammalian fauna of the 
cretaceous, and the earlier lineage of our existing mammals can 
then be traced with more certainty. 

The results I have presented to you are mainly derived from 
personal observation, and since a large part of the higher verte- 
brate remains found in this country have passed through my hands, 

I am willing to assume full responsibility for my presentation of 
' the subject. 

For our present knowledge of the extinct mammals, birds, and 
reptiles of North America, science is especially indebted to 
Leidy, whose careful, conscientious work has laid a secure 
foundation for our vertebrate palaeontology. The energy of 
Cope has brought to notice many strange forms, and greatly 
enlarged our literature. Agassiz, Owen, Wyman, Baird, Hitch- | 
cock, Deane, Emmons, Lea, Allen, Gibbes, Jefferson, DeKay, j 
and Harlan deserve honourable mention in the history of this 
branch of science. The South American extinct vertebrates 
have been described by Lund, Owen, Burmcister, Gervais, 
Huxley, Flower, Desmarest, Aymard, Pictet, and Nodot. 
Darwin and Wallace have likewise contributed valuable informa- 
tion on this subject, as they have on nearly all forms of life. 

In this long history of ancient life I have said nothing of what 
life itself really is. And for the best of reasons, because I know 
nothing. Here at present our ignorance is dense, and yet we 
need not despair. Light, heat, electricity and magnetism, 
chemical affinity, and motion are now considered different forms 
of the same force ; and the opinion is rapidly gaining ground 
that life, or vital force, is only another phase of the same power. 
Possibly the great mystery of life may thus be solved, but whether 
r. be or not, a true faith in science admits no limit to its search 
for truth. 


THE GERMAN ASSOCIATION AT MUNICH 
lr pHE fiftieth meeting of the German Association of Naturalists 
A and Physicians began on September 17 by a large assembly 
of visitors in the old Town Hall at Munich. The meeting 
this year assumed quite a national character. Although in the 
programme its scientific character was principally considered, 
and , pleasure trips, banquets, &c., had been reduced to the 
most modest proportions in comparison with former years, >ct 
the aspect of the city of Munich, and of all the edifices that 
were in any way connected with the meeting, was a festive one. 
Some 2, 000 visitors had arrived, and the Town Hall on the night 
of the 17th was crowded to suffocation. The authorities of the 
city gave a grand Keiler-Fest in honour vf the visitors on the 
20th, which was attended by over 5,000 guests. 

The first general meeting was opened by Prof, von Pettenkofer 
on the morning of the i8thinst. In a short address the professor 
announced that His Majesty the King had intended to send his 
royal greeting to the assembled men of science through H.R.H. 
Duke Carl Theodor, of Bavaria (brother to the Empress of 
Austria), but that the duke had suddenly been called to Dresden 
through the death of the dowager Queen of Saxony. In his 
absence Ilis Majesty had intrusted the secretaries with this 
honourable me? sage. After other congratulations Dr. von 
Pettenkofer delivered his inaugural address, He reminded 
the assembly that the present was a jubilee meeting, and 
then pave a retrospect of the growth of the Association 
since its foundation. The first meeting took place at Leip- 
zig on September 18, 1822, when, following the invitation 
of Prof, Oken, twenty scientific men assembled and founded 
the Society. A paragraph of the statutes prescribed that 
meetings should Sways begin on September 18, and 
I# s «ould last several days, Under the political circumstances of 
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that time and with the means of conveyance then existing the 
modest number of twenty members was considered a fair begin- 
ning. The next meeting occurred at Halle with thirty-four 
members, the third at Wlirzbufg with thirty-six, the fourth at 
Frankfort-on-Maine with no, die fifth at Dresden with 116, the 
sixth at Munich with 156, and the seventh at Berlin in 1828, 
when 464 members were present. The Association steadily 
increased and the meetings were held annually unless prevented 
by war or epidemics. The last meeting at Hamburg numbered 
over 2,000 members. Little by little a division of labour took 
place, and out of the seven original sections twenty-five have 
now resulted. 

After speaking of the progress made by man as compared with 
the lower animals, Pro f . Pettenkofer said — If knowledge is power, 
and nobody will doubt this, then amongst sciences natural science 
is certainly destined to play a great part, perhaps the greatest, in 
the history and culture of mankind. . . . Natural science has but 
to look for facts and truths, and need never busy itself about 
the immediate practical application ot what has been found, 
because for them alone it deserves the sympathy of the entire 
civilised world, and the means necessary for its culture and de- 
velopment. No investment of capital bears higher interest. 
Finally, the speaker recalled the memory of Prof. Ludwig 
Lorenz Oken, the founder of the association and the author of 
the statutes which, with but a single and trifling exception are 
still in force to-day. He praised the patriotism of Oken, and 
regretted that he died before the reestablishment of the United 
German Empire. 

At the end of the address, the assembly, at the request of Dr. 
von Pettenkofer, rose from their seats in honour of the memory 
of Oken. 

Then followed the first scientific lecture, which was delivered 
by Prof. Waldeyer (Strassburg). He spoke on Karl Ernst van 
Taer and his Influence on Natural Science , giving an elaborate 
memoir of the late great naturalist, to whom we owe many of 
the bases of the present theory of evolution. Prof. Dr. Haeckel 
then delivered his address On the Evolution Theory at the Present 
Time , which we give elsewhere. 

At the second general meeting, on the 20th, the choice of a 
place of meeting was made for next year, Cassel being selected, 
with Doctors Stilling and Gemau as secretaries. Duke Carl 
Theodor of Bavaria, himself an able ophthalmologist, took the 
chair in lieu of Dr. Pettenkofer, and again welcomed the 
assembly, in the name of the kingdom of Bavaria, in an inter- 
esting speech. Then followed the address of the eminent 
!>otanist, Prof. Dr. Nageli, of Munich, “ On the Limits of Natural 
Knowledge.” lie pointed out that many naturalists, when asked 
about the limits of natural knowledge, and thinking a solution 
by principles insufficient, simply reply that faith begins where 
knowledge ends. Humanity faces the whole of nature, masters 
new domains constantly by dint of meditation ; the empire of 
knowledge thus always increases in extent, and that of faith 
decreases as constantly. But this solution does not satisfy our 
interest. We would wish to know particularly whether the 
limits of natuial knowledge can be determined at all, and how 
far we can penetrate into nature. The solution of this question 
is determined by three conditions t — (1 ) By the condition and 
capacity of the investigating Self; (2) by the condition and 
accessibility of nature ; and (3) by the demands which we 
make from knowledge. 'With regard to the first point, the un- 
doubted fact is decisive that our power of thinking, in whatever 
condition it may be, can but give us nature as we perceive her 
with our five senses, and even this again not in her full extent 
and completeness, but only as far as we perceive her in the 
present. We see and hear only what is in the present ; now as 
tire organs of our senses are more or less sensitive for the 
one or the other perception, Darwin’s ingenious idea that in 
nature only so many phenomena attained full development as 
were useful to the individual bearer, is fully justified ; on the 
other hand it is very probable that many molecular forces exist 
of which we have no idea, simply because we cannot perceive 
them with our senses. The limited capacity of the I allows 
us only an extremely fragmentary knowledge of the universe. 
With reference to the second point, the condition and accessi- 
bility of nature, we can easily perceive the limit ; for man it 
rests in space and time. The infinity of space and time, and its 
consequences, are insuperable for us, and nature is everywhere 
uninvestigable where site becomes eternal or infinite, and there- 
fore she can never be entirely investigated. The naturalist must 
therefore always bear in mind that all his investigations are re* 
stricted to natural limits, otherwise he will lose himself in ground- 
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less fancies, and will arrive at absurd conclusions. The speaker 
then turned to the conceptions of the universe. The world 
which is known to us changes ; if we follow this in the past and 
future we find, from a physical point of view, a state which 
approaches perfect rest more and more, without reaching it alto- 
gether, But if we suppose that in space worlds arise from worlds 
without end and perish again, then the successive states accord- 
ing to the materialistic conception, are of the same value, while 
according to the philosophical conception they change their rela- 
tive value by becoming more perfect. The one conception lets 
the world awaken from dead repose and return to it, the other 
condemns it to eternal repose. With regard to the extension of 
the universe in space, the thought that all materiel space must 
again and again have limits, leads us to the mathematical con- 
clusion that our earth, just as it is now, reoccurs in infinite num- 
bers in the universe. The speaker then passed to the third point, 
viz,, the demands we make of knowledge. Our knowledge does 
not go further than to compare observed phenomena and judge 
of them with regard to others ; we understand a phenomenon, 
understand its value with regard to other phenomena, if either we 
measure, count, or weigh it, or if we create it ourselves. It is in 
this latter manner that mathematical science is the product of our 
mind. The understanding of nature therefore rests in the recog- 
nition of the mathematical method in natural phenomena. 
As by the help of mathematics we understand only relative 
or quantitative differences, but not qualitative ones, because 
these cannot be compared, it follows that with regard to the 
latter scientific understanding is only possible separately within 
each single individual. Then Prof. Niigeli spoke against the 
opinion of those who divide nature into a material and a spiritual 
one, because no naturalist can avoid the conception of a causal 
connection of mind and body. The finite human mind is a 
double one ; on the one hand it invents and puts the muscles 
into motion, on the other it contemplates, feels pleasure and 
pain, hate and love, and remembers. Even without this latter 
property, therefore, without consciousness, the world would have 
become world, man would have lived and taught, spoken and 
made music, but everything only mechanically — man would have 
been an automaton. Prof* Niigeli then passed from the domain 
of the mind to that of sensation, explaining that doubtless 
there was sensation in all molecular forces, the same sensations 
in the highest as well as in the lowest stages of organs, in 
the former only so much moie vivid and refined than in the 
latter. If we understand spiritual life to be the mediator of 
cause and effect, then we find it everywhere. Du Bois-Reyraond, 
who treated the same subject at Leipzig in 1872, finished his 
address with the words “Ignoramus et lgnorabimus" but Prof. 
Nageli ended his speech with the proud words— “ We know, and 
we shall know if we are satisfied with human insight ” 

An address by Prof. Dr. Klebs, of Prague, followed ** On the 
Changes in Medical Views during the Last Decades.” 

At the final meeting, on the 22nd instant, Prof. Rudolf 
Virchow gave an address “ On the Liberty of Science in Modern 
State-life, which was received with loud acclamations of approval. 
Alter contrasting former with preseat times, Prof. Virchow said 
that the last few days had proved that now science enjoys full 
liberty. We must retain this possession, and must take care not 
to go too far. Moderation, the resignation of personal predi- 
lections, will be necessary to retain the present favourable con- 
ditions. The sum total of that which we may designate as true 
and real science, in the strictest sense of the word, and for which 
alone we may demand full scientific liberty, is a far more modest 
one than the domain of speculative expansion of problems and 
of presentiment The speaker then in the most detailed and 
interesting manner drew the limit between speculative investiga- 
lion on the one side and that which we have recognised as facts 
on the other. Prof. Virchow is ready to ask that everything 
which may be considered as a perfectly secured scientific truth, 
shall be admitted to the scientific treasure of the nation. If now 
we stand everywhere before reforms in education, and if for 
natural science a far-reaching consideration is claimed, it must 
first of all be perfectly clear to us what is to be comprised in 
this science and what not, and it cannot be left for the peda- 
g >gues to decide, as Prof Haeckel says it ought to be, whether 
1 ne doctrine of evolution is to be comprised in the programme of 
eiucation or not. If this doctrine is a scientific truth, and proved 
beyond doubt, then its admission to this educational programme 
must be demanded, unless we wish to make hypocrites of our 
teachers. But if it is completely proved it ought to be explained 
to every child in the schools, not only to the scientific man. 
The speaker then criticised somewhat severely Prof. Haeckel's 


theory of the phstidule soul and of the animated celt. As long as 
the undeniable proofs were wanting, he maintained, we ought, 'on 
thecontrary,to ask our teachers not to teach the evolution doctrine. 
In the domain of the doctrine of evolution wise moderation is more 
necessary than anywhere else. Tor many years Harveys "maxim, 
“ Omne vivum ex ovo ” remained undented ; to-day we know for 
certain that the “omne” is incorrect In the same way the 
“ generatio requivoca ” maybe true or not it certainly is not 
undeniably^ roved. In natural science belief and knowledge, 
*>., subjective and objective knowledge are united. The domain 
of dogmatic belief is lessened year after year in favour of objec- 
tive knowledge which is based upon facts. But apart from the 
latter, subjective knowledge makes itself very prominent some- 
times, and hallucinations and fancies are now and then hid 
beneath its cover. Anthropological investigations contradict 
directly the doctrine of evolution. The skulls found in the 
tombs of the oldest times show a far more human and a far less 
apish type than do a gTCat many living heads, and we cannot 
suppose that only the highest-developed skulls of those periods 
have escaped destruction. Therefore, precaution, moderation, 
no overrating of our scientific power, for Bacon's “ scientia e*t 
potentia ” is only meant for true objective knowledge. 1 
Many papers of great scientific value were read in the various 
sections, and we hope to be able to refer to these in a future 
number. 


THE PRESENT POSITION OF THE EVO- 
LUTION THEORY 1 


this festive day which unites us here for the oprn ; ng of the 
Vw/ fiftieth meeting of the Association of German Naturalists, 
universal science may justly point out Us relation to the 
domains of our special investigations. On such a day the 
educated of all circles, who follow with vivid interest the asto- 
nishing progress of the investigation of nature are specially 
to ask what general results have been obtained for the entire 
domain of human education, if, therefore, to-day 1 comply 
with the honourable request addressed to me, and ask for your 
kind attention for a short time, I do not think that I can choose 
a more fitting subject for our common consideration than the 
relation of science as a whole to thaL branch of investigation 
which lies nearest to me, viz., the doctrine of evolution. 

No other doctrine has so vividly claimed general attention for 
the last decade, no other affects our most important convictions 
so deeply, than the newly-risen doctrine of evolution and the 
monistic philosophy united with it. Because wholly and solely 
by this doctrine the “ question of all questions ” can be solved, 
the fundamental “question of the position of man in nature.” 
As min himself is die measure of all things, thus naturally the 
last fundamental questions and the highest principles of all 
science must depend on the position which our advanced under- 
standing of nature assigns in nature to man himself. 

As you know, it is principally to Charles Darwin that the 
evolution theory of the present day owes this commanding 
position. Because it was he who, eighteen years ago, first broke 
through the rigid ice-cover of reigning prejudices, inspired by the 
same fundamental thought of a monisticdevelopment of the world, 
which a century ago moved our greatest thinkers and poets, 
Immanuel Kant and Wolfgang Goethe at their head. By the 
conception of his theory of selection — the doctrine of natural 
selection in the struggle lor existence — Darwin could in particular 
give a firm foundation to the most important biological part of 
that doctrine, which had already appeared in the beginning of 
our century, viz., the theory of descent. In vain the older 
natural philosophy had then begun the fight for this theory ; 
neither Lamarck and GeolTroy St. Hilaire in France, nor Oken 
and ScheUing in Germany could obtain a victory for it. Just 
fifty years have now passed since Lorenz Oken began his 
academical lectures on the theory of evolution here at Munich, 
and it therefore becomes us here to-day to place a laurel wreath 
upon the tomb of this deep-sighted zoologist and inspired philo- 
sopher. It was Oken also who, in his enthusiasm for scientific 
unity, called together the first meeting of German naturalists at 
Jena in 1822, and to whom, for that reason alone, the thanks of 
this fiftieth assembly are due. . . , „ 

But the natural philosophy of that time could only draw up the 
general plan of construction and the first outline of the colossal 
edifice of the monistic theory of evolution ; only the zealous and 
ant-like diligence of half the following century collected the 
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building material for its execution. An immense literature and 
an admirable perfection of the methods of investigation now give 
the most brilliant proof of the astonishing progress of the empi- 
rical science of nature during that period. But of course the 
immeasurable widening of the field of empirical observation, 
and the special division of labour caused by this, often led to an 
unfortunate dispersion of powers; the higher object of the 
recognition of general laws was often entirely forgotten in the 
nearer interest in the observation of details. 

Thus it could happen that while this strictly empirical inves- 
tigation of nature was flourishing at its highest in the years 
1830 to 1859, during thirty years, the two principal branches 
of real natural history started from totally different bases. In 
the history of the development of the earth the conviction gained 
ground more and more since J830, the year of the publication 
of “ Lyell’s Principles of Geology/* that our planet bad neither 
been formed by a supernatural act' of creation, nor had passed 
through a series of total revolutions of mystical origin, but that, 
on the contrary, a gradual and uninterrupted development had 
caused its natural formation step by step. On the other hand, 
in the history of development of the living inhabitants of the 
earth the old irrational myth remained in full force, according to 
which every single species of animals and plants, like man him- 
self, had been created independently of one another, and that a | 
series of such creations had followed each other without any 
genetic connection. The glaring contradiction of the two doc- 
trines, of the natural development-theory of geologists, and of 
the supernatural creation myth of biologists, was only decided in 
favour of the former by Darwin in 1859. Since then we recog- 
nise clearly that the formation and change of forms of the living 
inhabitants of our globe follow the same great eternal laws of 
mechanical development as the earth itself and the whole world- 
system. 

We need not to-day, as wc were obliged to do fourteen years 
ago at the meeting of naturalists at Stettin, cite the reasons and 
proofs for Darwin's new theory of development. The recog- 
nition of its truth has since made its way in the most satisfactory 
manner. In that domain of natural investigation to which my 
own labours belong, in the wide field of the science of organic 
forms or morphology , it is already recognised everywhere as the 
most important basis. Comparative anatomy and the history of 
germs, systematic zoology and botany cannot to-day do without 
the theory of descent Because only by its light the mysterious 
relations of the numberless organic forms amongst each other 
can be really explained, he., reduced to mechanical causes. 
Their similarity results as the natural consequence of inheritance 
from common parental forms, their variation as the necessary 
effect of adaptation to different conditions of life. Only by the 
theory of descent can the facts of palaeontology, of chorology, and 
of oecology, be explained in a way as simple as it is natural ; 
only by this theory we understand the existence of the remark- 
able rudimentary organs, of the eyes which do not see, the wings 
which do not fly, the muscles which do not move-— nothing but 
useless parts of the body, which refute in the most emphatic 
manner the old-fashioned Uleology ; because they prove in the 
clearest manner that the utility in the structure of organic 
forms is neither general nor perfect ; that it is not the result of 
a plan of creation worked with an object in view, but necessarily 
caused by the accidental coincidence of mechanical causes. 

Who, in the face of these overwhelming facts, still asks to- 
day for proofs of the theory of descent, proves by that only his 
own want of knowledge or reason. But it is utterly wrong 
to demand exact or indeed experimental proofs. This demand, 
which is so often heard, results from the widely-spread error 
that all natural science must be exact ; all the other sciences 
are often confronted with this, under the name of ** spiri- 
tual or pure sciences ” ( Geisteswissmschaften ), Now in truth, 
only the smaller part of natural science is exact, viz. , that 
part which can be proved mathematical l\> ; astronomy before 
all others, and higher mechanics in general ; after these the 
greatest part of what remains of physics and chemistry, also a 
good part of physiology, but only a very small part of morpho- 
logy. In this latter biological domain the phenomena are far 
too complicated and variable to allow of oAr applying die 
mathematical method at all. If indeed the demand for a foun- 
dation, which shall be as exact as possible, and mathematical if 
possihle, stands good in principle for all sciences, it is yet quite 
impossible to carry this through in by far the greater part of the 
biological disciplines. Here, on the contrary, the historical and 
historico-philosophical method takes the place of the exact, 
mathematical, and physical one. 


This applies to morphology before all others, because the 
scientific understanding of organic forms we obtain solely 
through the history 0/ their development . Tbr great progress of 
our time in this domain consists in our comeivm^ the meaning 
and object of the history of development in an infinitely wider 
sense than has been done before Darwin. Up to his time it 
meant only the history of the formation of the organic indi- 
vidual form, which to-day we call history of the germ , or 
ontogeny . 

If the botanist followed the formation of the plant from the 
seed, the zoologist that of the animal from the ovum, they con- 
sidered their morphological task accomplished by the perfect 
observation of the history of these germs. The greatest men in 
the domain of the history of evolution, Wolff, Baer, Remack, 
Schleiden, and the whole school of embryologists formed by 
them, understood by it, until a short time ago, the individual 
ontogeny exclusively. It is quite different to day, when the 
mysteries of the wonderful history of germs confront us no longer 
as unintelligible riddles, but have clearly revealed their deep 
significance ; because according to the laws of inheritance, the 
changes of form which the germ passes through in the shortest 
time, under our eyes, are a compressed and abbreviated repeti- 
tion of the corresponding changes of form, which the ancestors 
of the organism in question have passed through in the course 
of many millions of years. If to-day we place a hen’s eg«* into 
the breeding machine, and if twenty-one days later we see a little 
chicken creep from it, we no longer remain in mute astonish- 
ment at the wonderful changes which lead from the simple cell 
in the egg to the two-leaved gastrula, from this to the worm- 
shaped and skull-less germ and thence to further germ-forms, 
which on the whole show the organisation of a fish, an amphihian, 
a reptile, and only lastly that of a bird. On the contrary, we draw 
conclusions from this regarding the corresponding series of forms 
of the ancestors, which have led from the unicellular amoeba to 
the parental form of the gastroea, and further on through the 
classes of worms, acephala, fishes, amphibia, reptiles, down to 
| birds. The series of germ-forms of the chicken thus gives us a 
ketch of the series of its real ancestors. 

Our biogenetic fundamental law gives the immediate causal 
connection which thus exists between the ontogeny of any 
organic individual form and the history of the forms of its 
ancestors in the following short phrase : - The hi, story of the germ 
is an extract from the history oj its ancestors , occasioned by the 
laws of inheritance. This palin genetic extract appears essentially 
disturbed only in case, through adaptation to the conditions of 
embryonal life, cenogenetic changes have taken place. 

This phylogenetic interpretation of the ontogenetic phenomena 
is, up to the present, the only explanation of the latter. But it 
receives the most important confirmation and supplementation 
from the results of comparative anatomy and palse ontology. It 
is of course impossible to prove this by an exact method or 
indeed an experiment, because all these biological disciplines 
are, according to the nature of the matter, historical and philo- 
sophical natural sciences. Their common object is the investi- 
gation of historical events, which happened In the course ot 
many millions of years, long before the appearance of the human 
race on the surface of our youthful planet. The immediate and 
mathematically exact conception of these events is therefore 
altogether beyond the reach of possibility. 

Only by the critical consideration of tne historical archives , by 
a speculation which is just as circumspect as it is daring, an 
approximate understanding here becomes indirectly possible. 
Phytogeny uses these historical archives in the same manner and 
according to the same method as other historical disciplines do. 
Just as the historian, by the help of chronicles, biographies, and 
letters draws up a detailed representation of an event long past ; 
as the archieologist by the study of inscriptions, piece:; of sculpture, 
utensils, obtains the knowledge of the state of civilisation of a 
race long extinct ; as the linguist by comparative investiga- 
tion of all related living languages and their older written docu- 
ments proves their development and origin from a common 
ancestral language ; just in the same manner the naturalist of 
to-day, by the critical use of the phylogenetic archives, of com- 
parative anatomy, ontogeny, and palaeontology, arrives at an 
approximate understanding of the events which, in the course of 
unmeasured periods, have caused the change of forms in the 
organic life upon our globe. 

The history of the paiental forms of organisms, or phytogeny , 
can therefore he proved by an exact method or by experiment 
just as little as this is the case with her older and more favoured 
sister geology. But the high scientific value of the latter is never- 
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the less sow generally acknowledged. Only the ignorant to-day 
smile incredulously at the explanation that the colossal moun- 
tain chains of the Alps, the snow* covered summits of which we 
see glistening in the far distance, are nothing else but the 
hardened deposits of the sea, The structure of these stratified 
mountains and the nature of the fossils they inclose do not admit 
of another explanation • and yet it cannot be proved in an exact 
way. In the same manner all geologists now unanimously sup- 
pose a certain systematic succession of the mountain strata, corre- 
sponding to their different ages ; and yet this system of strata is 
nowhere perfectly present upon the earth. But our phylogenetic 
hypotheses may claim the same value as is given to these 
generally recognised geological hypotheses. The only difference 
is that the enormous structure of hypotheses in geology is far 
more perfect, simple, and easier to understand, than that of 
youthful phylogeny. 

Thus these historical sciences of nature , geology and phylogeny, 
now form the uniting bond between the exact natural sciences on 
the one hand, and the historical sciences of the intellect or pure 
sciences, on the other. The whole of biology, in particular 
>ystematic zoology and botany, are thus raised to the rank of a 
true natural history , an honourable title, which these sciences 
have borne long ago, but which they only now merit truly. If 
indeed to-day in many quarters, even in official ones, they are 
designated as ‘‘descriptive natural sciences, ” and opposed to 
the “explanatory ” ones, this only shows what a false idea had 
hitherto been entertained of their true object. Since the “natural 
system ** of organisms has been recognised as their ancestral 
pedigree, die Jiving phylogeny of classes and species takes the 
place of dead descriptive systematics. , 

However highly we may estimate this enormous progress of 
morphology, yet it would not suffice by itself to explain the 
extraordinary effect of the evolution doctrine of to-aay upon 
science in general. This, as you know, rests upon a single special 
deduction drawn from the theory of descent, upon its application 
to man. The very old question of the origin of our own race is 
by this theory solved for the first time in a natural scientific 
sense. If the theory of evolution is true at all, if there exists a 
natural phylogeny at all, then man also, the crown of creation, 
has resulted from the form vertehata, from the class mammalia , 
from the sub-class pi a cent alia, from the order apes. If Linnaeus, 
in 1 73 ;, in his system of nature, already united man with apes 
and bats in the order of primates, if all following zoologists could 
not move him out of the class of mammalia, then this unanimously 
recognised systematic position can, phylogenetically, only be 
interpreted as descent from that class of animals. 

All attempts to shake this most important deduction from the 
evolution doctrine are futile ; it is vain to try to keen a 
particular exceptional position for man, by constructing for him 
a special line of ancestors, separated from those of the verte- 
brate. The phylogenetic archives of comparative anatomy, 
ontogeny, and palaeontology, speak too distinctly in favour of an 
identical and uniform (einheitlich) descent of all vertebrata from 
a single common ancestral form, to permit of our having any 
doubts on this subject now. Not a single investigator and 
comparer of languages thinks it possible that languages as widely 
different as the German, Russian, Latin, Greek, and Indian 
languages have developed from different original languages. On 
the contrary, all linguists, by critical comparison of the structure 
and the development of these different languages, airrve unani- 
mously at the conviction that they all have emanated from a 
single Aryan or Indo-Germanic mother language. J ust in the same 
way a31 morphologists arrive at the firm conviction that all 
vertebrata, from the amphioxns upwards to man himself, all 
fishes, amphibia, reptiles, birds, and mammals descend originally 
from a single vertebrate ancestor ; for we cannot imagine that 
all the different and highly-complicated conditions of life, which, 
through a long series of processes or stages of development, led 
to the typical formation of a vertebrate, have accidentally 
happened together more than once in the course of the earth's 
history. 

For our consideration to-day only the general conception 
of the vertebrate-origin of man is of importance, we will not 
occupy our time with the single ancestral stages of our pedigree. 
I would only in passing point out that at least the principal 
stages of the same are now considered as firmly established, 
thanks to the excellent labours of our most illustrious morpho- 
logists, Gegcnbaur and Huxley before all others. Of course it 
is still often supposed that thus, even to-day, only the origin of 
the human body is explained, but not that of our spiritual 


activity. In the face of this important objection we must 
remember, before all else, the physiological fact, that our intel- 
lectual life is inseparably united with the organisation of our 
central nervous system. The latter, however, is composed 
exactly like that of ail higher vertebrata, and originates in 
exactly the same way. Also, according to Huxley’s investiga- 
tions, the differences between the structure of the brain of man 
and that of the higher apes are far less important than the cor- 
responding differences between the higher and lower apes. Now 
as the function or work of each organ cannot be imagined with- 
out the organ itself, and as the function is everywhere developed 
along with the organ, we are forced to suppose that our psychical 
activity has developed slowly and gradually in connection with 
the phylogenetic development of our brain. 

For the rest this highly significant “soul question” appears to 
us in quite a different light to-day from what it did twenty, yes, even 
ten, years ago. Whatever we may imagine to be the nature of 
the connection of soul and body, of mind and matter, so much 
results with perfect clearness from the evolution doctrine of 
to-day that at least all organic matter — if indeed not all matter— 
is, in a certain sense, animated. First of all, we have been 
taught by advanced microscopical investigation, that the ana- 
tomical elementary parts of organisms, the cells, universally 
possess individual animated life (allgemtin ein individueUcs 
Scelenhkn besitzen). Since Schleiden founded, forty years ago 
at Jena, the highly-significant cell theory for the vegetable king- 
dom, and Schwann soon afterwards applied the same to the 
animal world, we universally ascribe to these microscopical life- 
beings an individual and independent life ; they are the true 
“ individuals of the first order,” the “ elementary organisms” of 
Briicke. The grand and highly fertile application which 
Virchow, in his “ Cellular Pathology,” made of the cell theory 
with regard to the entire domain of theoretical medicine, is 
indeed based upon his considering the cells no longer as the 
dead passive building stones of the organism, but as the living, 
active state citizens of the same. 

This conception is finally confirmed by the study of infusoria, 
amoriw, and other unicellular organisms, because here we find 
with the single cells, living in isolation, the same manifestation 
of soul- life, sensation, and conception, volition and motion, as 
wi'h the higher animals, composed of many cells ! Both in the 
case of these latter social ceils, as well as in that of the former 
hermit-cells, the soul-life of the cell is lied to one and the same 
most important cell substance— protoplasm. We even see in 
the monera and other most simple organisms that single detached 
pieces of protoplasm possess motion and sensation, just like the 
whole cell. Accordingly, we must suppose that the cell-soul, 
the foundation of empirical psychology, is a compound itself, 
namely, the total result of the psychic activities of the 
protoplasm- molecules, which we shortly call plastidule. The 
plastidule-soul would therefore be the last factor of organic 
soul-life. 

But has the evolution doctrine of the present day thus exhausted 
its psychological analysis ? Not at all J On the contrary, we 
are taught by modern organic chemistry that the peculiar physical 
and chemical properties of an element, of cat bon, in its compli- 
cated combination with other elements, cause the peculiar physio- 
logical properties of organic compounds, and before all others, 
of protoplasm. The monera, consisting exclusively of proto- 
plasm, here form the bridge over the deep chasm between 
organic and anorganic nature. They show us how the simplest 
and oldest organisms must have originally sprung from anorganic 
carbon compounds. If therefore in spontaneous generation a 
certain number of carbon atoms unite with a number of atoms of 
hydrogen, oxygen, nitrogen, and sulphur to form the unity of a 
plastidule (or molecule of protoplasm), we must regard the plas- 
tidule-soul, i.e., the total sum of its life-activities, as the necessary 
product of the forces of these united atoms. The sum of the 
central atomic forces we may call atom-soul in a consequentially 
monistic sense. By accidental meeting and varied combination 
of the constant and unchangeable atom -souls the diverse and 
highly variable plastiduie-souls originate, the molecular factors 
of organic life. 

Arrived at this most extreme psychological consequence of our 
monistic doctrine of evolution, we meet with those old concep- 
tions of the animation of all matter, which already in the philo- 
sophy of Democritus, Spinoza, Bruno, Leibnitz, and Schopennaner 
have found varied expresiion ; because all soul* life can finally 
be reduced to the two elementary functions of sensation and 
motion, to their reciprocal action in reflex motion. The simple 
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BM'.atinn of inclination and disinclination (Lust und Unlust ), the 
simple form of motion, attraction and repulsion, these are the 
true elements out of which all soul-activity is built in infinitely 
varied and complicated combination, " The hating and lovmg 
of atoms,” attraction and repulsion of molecules, motion and 
sensation of cells, and of the organisms composed of cells, the 
formation of thought, and the consciousness of man, these are 
only different stages of the universal psychological process of 

evolution. . . „ , . , . , 

The unity in the conception of the universe (or “ monism ) to 
which the new doctrine of evolution thus leads us, annuls the 
opposition which hitherto existed between the different duaiistic 
world systems, It avoids the one-sidedness of materialism as 
well as that of spiritualism, it unites the practical idealism with 
the theoretical realism, it combines natural science with mental 
science ( GetsUswissenschaft ) to form an all-comprising uniform 
general or total science. 

As thus we recognise the evolution doctrine of to-day to be a 
uniform and uniting cement of the most heterogeneous sciences, 
it gains the highest significance not only for the pure and theo- 
retical but also for the practical and applied sciences. Neither 
practical medicine as an applied natural science, nor practical 
politics, jurisprudence and theology, in as far as they are parts of 
applied philosophy will in future be able to escape its influence. 
On the contrary we are convinced that it will prove, on all these 
domains, to be the most important lever of progressive know- 
ledge as well as of ennobled civilisation in general. Now as the 
most important point of attack of the latter is the education of 
the young, the evolution doctrine will have to claim >its just 
influence in the school as the most important means of education ; 
here it will not be only tolerated, but it will become a ruling 
and guiding element. 

If, finally, we are allowed to indicate,' in a few words, at least 
the most important points of this relation, we may first of all 
lay stress upon the high significance of the genetic method in 
itself. Teachers as well as those they teach will contemplate 
each subject of their studies with infinitely greater interest and 
understanding, if, before all else, they ask themselves, “ How 
did this originate? Ilow did it develop itself?'* Because in 
this question as to development the question as to the causes of 
facts is comprised ; but after all it is always the recognition of 
the effecting causes, not the mere knowledge of facts, which 
satisfies the constant want of causalities of our mind. The 
recognition of common simple causes for the most varying and 
complicated phenomena leads to the simplification as well as to 
the deepening of our education and culture ; only by causal con- 
ception dead knowledge becomes living science. Not the quantity 
of empirical knowledge, but the quality of i’s causal conception, 
is the true measure of the education of the mind. 

How far the outlines of the general doctrine of evolution 
are now to be introduced into schools, in what succession 
its most important branches- -cosmogony, geology, phylogeny of 
animals and plants, anthropogeny — are to be taught in the dif- 
ferent classes, this we must leave to practical pedagogues to 
determine. But we believe that a far-reaching reform of educa- 
tion is unavoidable in this direction, and that it will be crowded 
with the most perfect success. How infinitely, for instance, the 
important teaching of languages will gain in educational value, 
if it is done comparatively and genetically ! How the interest 
in physical geography will grow if it is genetically taught toge- 
ther with geology ! How the tedious, dead systematics of the 
species of animals and plants will gain life and light if the two 
are explained os different branches of a common pedigree ! And 
what a different conception we will, before all else, obtain of 
our own oiganism if we recognise it no longer as the fictitious like- 
ness of an anthropomorphous creator, but in the clear daylight 
of phylogeny as the highest developed form of the animal king- 
dom ; as an organism, which in the course of many millions of 
years has developed itself gradually from the line of vertebrate 
ancestors, and has far surpassed all its relatives in the struggle 
for existence ! 


As the doctrine of evolution will thus act in a fertilising and 
furthering way upon all branches of education, it will at the 
same time prouuce the consciousness of their monistic connection 
*n the minds of bo’.h teachers and pupils. As historical natural 
science it will step as mediator and conciliator between the two 
opposed directions which to-day compete for power in the higher 
educational schools ; on the one side the older, classical, histo* 
P“ l *o«|>hical direction, on the other the newer, exact 
direction. Both directions of education 
c think equally justified and equally indispensable ; the human 


mind will only reach its full harmonious education, if both are 
equally taken into account If formerly classical education was 
favoured too exclusively and one-sidedly, this has happened only too 
often recently with exact education. Both excesses the doctrine of 
evolution reduces to their proper measure, as it steps as a uniting 
bond between exact and classical science, between that of nature 
and that of the mind. Everywhere it teaches the living course 
of the connected, monistic, and uninterrupted development 
Everywhere it shows to the zealous investigator new scientific 
aims beyond those already attained, and thus 4 "gently leads the 
striving mind nearer and nearer to truth.” The infinite perspec- 
tive of progressive perfection which the doctrine of evolution 
thus opens before us is at the same time the best protest against 
the unfortunate ** Ignorabimus,” which it is obliged to hear now 
from many quarters, because nobody can predict what “ limits 
of natural understanding ” the human mind in the further course 
of its astonishing development will yet overstep in future ! 

By far the most important and most difficult demand which 
practical philosophy addresses to the evolution doctrine seems to 
be that of a new doctrine of morals {Sittmlehre). It is certain 
that afterwards, as before, the careful training of the moral cha- 
racter will remain the principal task of education. But up to 
the present the widest circles held the conviction firmly that this 
most important problem could only be solved in connection with 
certain ecclesiastical dogmas. Now as these dogmas, particularly 
in their union with very old myths of creation, directly contradict 
the principles of the doctrine of evolution, it was believed that 
through the latter religion and morals were endangered in the 
highest degree. 

We consider this fear an erroneous one. It arises from the 
constant mixing up of the true and reasonable natural religion 
with the dogmatic, mythological church religion. The compara- 
tive history of religions, an important branch of anthropology, 
acquaints us with the great variety of external shells, in which 
the different people and times, according to their individual 
character and requirements, clothe religious thought. It shows 
us that the dogmatic teachings of church religions themselves are 
in a slow uninterrupted course of development. New churches 
and sects arise, old ones perish ; at the best a certain form 
of creed lasts a few thousand years, an insignificantly small 
lapse of time in the xon-series of geological periods. Finally 
we are also taught by the comparative history of culture, how 
little true morality is necessarily united with a certain ecclesias- 
tical creed. Often the greatest coarseness and decay of morals 
go hand in band with the absolute power of an almighty church. 
We need only think of the middle ages ! On the other hand we 
see the highest stage of moral perfection attained by men who 
have separated themselves from all ecclesiastical beliefs. 

Independently of all church creeds, the germ of a true 
religion of nature lives in the breast of every man ; it is connected 
inseparably with the noblest features of human existence itself. 
Its highest command is love, the restriction of our natural 
egotism in favour of our fellow men, for the benefit of human 
society, of which we are the members. This natural moral law 
is far older than all church religion. It has developed from the 
social instincts of animals. With animals of very different 
classes, particularly with mammals, birds and insects, we find 
beginnings. According to the laws of association and of 
dividon of labour, many individuals here unite to form the 
higher community, called a state or hive. Its existence is 
necessarily connected with the reciprocal action of the members 
of the community, and with the sacrifices they make to the 
whole at the expense of their egotism. The consciousness of 
this necessity, the Jetting of duty, is nothing else but a social 
instinct. But instinct is always a psychic habit, which, acquired 
originally by adaptation, has become inheritable in the course of 
generations, and finally appears as innate. 

To convince ourselves of the admirable power of the animal 
feeling oi duty, we need only destroy an ant-hill. There we at 
once see in the tr idst of destruction thousands of zealous state 
citizens occupied not with the r salvation of their own dear lives, 
but with the protection of the cherished community to which they 
belong. Courageous warriors of the ant stite set themselves up 
in powerful defence against our interfering finger ; those that 
tend the youtq* save the so-called “ ant* eggs,* 1 the beloved 
pupae, upon which rests the future of the state ; diligent workers 
at once begin with undaunted courage to clear away the dibids, 
and to construct new dwellings. The admirable organisation 
of these ants, of bees and other social animals, have originally 
developed from the crudest beginnings, just in the same manner 
as did our own human civilisation. 
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Even those most tender and most beautiful features of the Hagen transferred the genus to the Neuroptera, in 2 866 but 
human mind, which we principally glorify in poetrv, we find Mr. McLachlan had recently examined the unique specimen 
already formed in the animal kingdom. Have the intense in the Brussels Museum, and nad decided that it was truly leni* 
maternal love of the lioness, the touching matrimonial love of dopterous, Mr. McLachlan also exhibited leaves of sl Um 
parrots ( 4 * inseparables ”), the sacrificing faithfulness of the dog species of Acer from trees growing in a garden in the neigh- 
not been proverbial for ages? The most noble fee lings ( bourhood of Brussels, Almost every leaf had been mined by 
of compassion and love, which determine actions, are here as 1. the larva of a small saw-fly ( Phyllototna aceris ), a species occur- 
with man, nothing but ennobled instincts. In connection with ring in England. This insect only appeared in the locality 
this conception, the ethics of the evolution doctrine need not look J mentioned last year, and >et was found by Mr. McLachlan in 
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church religion these natural commands of duty ruled the lawful Mymar puk Julius. — Prof. Westwood also exhibited males and 
living together of mankind as well as of social animals. Church females of the rare beetle Narycius smaragdulus from India, 
religion ought to profit by this significant principle, not to combat j This infect had remained almost unknown since the time of its 
it ; for the future does not belong to that theology which description by the exhibitor in 1842. — Mr. James Wood-Mason 
conducts a fruitless battle against the victorious doctrine of of the Calcutta Museum, exhibited the two sexes of Fhylhthelvs 
evolution, but to that one which takes possession of it, recognises Westivoodi (. Manttdr ), which species was remarkable on account 
and uses it. of the presence of a large frontal horn in the female not 

Therefore, far from fearing a shaking of all valid moral laws, represented in the male. —Mr. Wood- Mason also exhibited a 
and an obnoxious emancipation of egotism by the influence of beautifully-executed drawing ot a stridulating spider (Alygale 
the evolution doctrine upon our religious convictions, we, on the stridulam) in a stridulating attitude, and likewise specimens of 
contrary, expect from it a reasonable confirmation of the moral t stridulating scorpions, from India. Mr. Mason also handed to 
doctrine on the unshakable basis of firm natural laws ; for | ibe president for identification, an homopterous insect with what 
with the clear conception of our true position in nature, an thro- 1 appeared to be the larva of some case-bearing lepidopterous 
pogeny opens to us at the same time an insight into the necessity 1 insect attached to it.— Mr. P. Wormald exhibited, on behalf of 


of our very old precepts of social duty. Henceforth practical 
philosophy and pedagogics will, bke theoretical general science, 
deduce their most important maxims, not from supposed revela- 
tions, but from the natural principles of the doctrine of evolution. 


Mr. Pryer, a small collectionof Chinese Lepidoptera.— Mr. G. 
C. Champion exhibited some rare beetles from Aviemore, 
Invemesshire ; among them a new British Longicorn, Pachyta 
sexmaculata. — Mr. J. Jenner Weir mentioned a case of parthe- 
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doctrine of to-day, as recently founded by Darwin, as the most j cocoa-nut trees ( Aleyrodcs cocois). —The Secretary exhibited 
important impulse of the whole of our pure and applied sciences, Longicorn beetle, which had been forwarded from Birkenhead 
by Mr. David Henderson. — Mr. J. W. Slater read a papier 
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Oxford. — The Oxford University Commissioners having j Royal Academy of Sciences, April 23. — The dates of 

decided upon suspending two out of the three fellowships now Genesis, by M. Oppert. 

vacant at All Souls’ College, only one fellow will be elected in ^pnl 30. -Celebration of the centenary of Gauss s birthday. 
November. May 5- —On the mutual relations of magnetising force, tern- 


Longicorn beetle, which had been forwarded from Birkenhead 
by Mr. David Henderson. — Mr. J. W. Slater read a papier 
entitled “ Vivarium Notes on some Common Coleoptera.” 

GdTTlNOEN 

Royal Academy of Sciences, April 23. — The dates of 
Genesis, by M. Oppert. 

April 30. — Celebration of the centenary of Gauss’s birthday. 
May 5. — On the mutual relations of magnetising force, tem- 


Brxstou— The introductory lectures at the opening of Uni- porary and permanent magnetism, byM. Fromme.— Experiments 
versity College, Bristol, commence on the 9th inst. Prof. Letts . on the apparent attraction and repulsion between bodies moving 


opens the chemistry class on the loth with an address on “ Old 
and New Views on the Nature of Matter,” and Prof. S. P. 
Thompson the class of experimental physics on the 12th, with 
an addiess on 14 The Methods of Physical Science.” The 
evening classes will be opened about a week later. Mr. J. F. 
Main, B.A., D.Sc., Scholar of Trinity College, Cambridge, has 
been appointed Lecturer in Mathematics and Applied Mechanics. 

Leeds.— The Yorkshire College, as it is now called, has 


in water, by M. Schiotz. — On the same, by M. Bjerknes, — 
Experimental investigation on the resistance of flames to the 
galvanic current, by M. Hopper. 

July 7.— Demonstration of a tangent multiplier constructed 
on a new principle, by M. Riecke, — Remarks on some transform- 
ations of surfaces, by M. Enneptr. — On the border-angle of the 
expansion of liquids on solid bodies, by M. Quincke. — On 
geometrical extensions of the Bezout fundamental law, by M. 


published' a neat calendar of about '100 pages in the orthodox I Schubert.- On the structum and systematic position of the genus 
grey colour characteristic of similar publications. The calendar j Carludovica, by M. Drude. Communication on the pyro* 
contains all needful information on the organisation and business electricity of tourmaline, by M. Iloppe, 
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of the College, which now possesses six chaiis, representing the 
main departments of science and literature, besides a chair of 
civil and mecharocal engineering and one of textile industries. CONTENTS Pagx 

Judging from the course of study laid down for each class and MlclfOSCOPleAl Pbtrocra ,„v. By Prof. Arciiimlo Gum, F.R.S. 4,3 
from the reputation of the professors, a high-class liberal educa- q ur shslp 
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includes a pro* pectus of the Leeds’ School of Medicine. For Letters to the Editor:— --_ Ttrv 
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Entomological Society, September 5.— Prof. J. O. West- 
wood, M. A., president, in the chair.— Mr. F. Smith exhibited, 
on Iwhalf of Mr. G. A. J. Rothney, a remarkably fine collec 
tion of Hymenoptera from Calcutta. Among them were several 


■ .... - 

Fertilisation of Flower* by Birds.— A. H. Everett ..... 47 $ 
Heat Phenomena and Muscular Action.— A. R. Molison • • * 477 
Does Sunshine Extinguish Fire? -Or. C. M, Inolkby ... * 477 
Oux Astronomical Column 

The Approaching Opposition of Ins * * V' 

The Outer Satellite of Mars 477 

Binary Sure * T k * * * * 

Prof. Adams on Leverrier’s Planetary Theories, H‘ * w 47 
Thr Glandular Origin or Contagious Diseases- ‘ ^ 

Richardson, F.R.S. ..... 486 

Introduction and Succession of VertxdRat* Life in America, 

III. by Prof, O. C, Marsh . f 9 


new species of Cerceris and a few new species of Apidcc. —Mr. The German Association at Munich . ■ * a ‘ ’ P L / 49 

McLachlan exhibited drawings with details of Himantopterus Pkmmwt Position of the Evolut * ^ 

•!“ towot from Juva, described by „*£*££ ^ i»Tm.uo.»c * ** 

wesmad, m 1836, as belonging to the Lepidoptera. Dr. Societies and Academies - - • 490 
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FLEISCHERS “ VOLUMETRIC ANALYSIS" 

A System of Volumetric Analysis . By Dr. Emil 

Fleischer. Translated by M. M. Pattison Muir, 
F.R.S.E. (Macmillan and Co., 1 877.) j 

T HERE is no question that volumetric analysis does 
not yet play that important part in quantitative 
chemical analysis which it merits, and which on the 
appearance of Mohr’s well-known Tiirirmethode ” it was 
confidently anticipated that it would assume. The 
method of instruction commonly pursued in many of our 
large public laboratories is in a great measure to be blamed ( 
for this result. It is, of course, necessary that the student j 
should be put through a thorough course of gravimetric 
analysis, in order that he may attain that manipulative 
dexterity without which he cannot hope to become a 
successful operator, and perhaps no branch of practical 
chemistry is better calculated to afford the requisite 
training and practice than the somewhat tedious process 
of weight analysis, with its innumerable separations, 
filtrations, washings, and weighings. But however 
excellent may be their educational value, and however 
accurate their results, there is no doubt that many of the 
gravimetric methods at present in common use when 
viewed as practical processes for every-day application, 
fall very far short of what is required of them. It not 
unfrequently happens that the busy chemist, uncertain 
whether a lengthy analysis will afford him, after all, the 
requisite information, hesitates to incur what he fears may 
turn out to be a useless sacrifice of valuable time, and 
hence, from the want of rapid and sufficiently accurate 
analytical methods, many weighty facts may have been, 
doubtless actually have been, overlooked. Indeed, it is 
a question whether some of these analytical processes 
have not done as much to retard the progress of chemical 
science as to advance it. The majority of chemical 
workers, especially these engaged in scientific research, 
have not made analysis a special study, and hence when 
they are under the necessity of making a particular 
determination, they are content with the time-honoured 
processes which they have learned in the course of their 
laboratory-training. It is only by the appearance of such 
works as the one before us that the greater number of 
chemists are made aware of the advances which 
quantitative chemistry has really made. 

Mr. Muir has done a very considerable service to his 
chemical brethren by his translation of Dr. Fleischer’s 
work, for if we are not mistaken, it is the first attempt at 
a rational system of volumetric analysis which has been 
offered to us in this country. The work is divided into 
three distinct parts. In Part I., which treats of the 
volumetric method, We have, in Section I., an account of 
the principles on which this branch of the art of analysis 
rests. The several forms of burettes, pipettes, and mea- 
suring flasks recommended by the author, are described 
together with the methods for their calibration and verifi- 
cation. The modes of preparing and standardising the 
normal solutions are next described. Section II. treats , 
the ordinary alkalimetric and ackUmetric processes. < 
Section III, gives an account of the various methods 
Vot* XVI,— No, 415 1 


depending upon oxidation and reduction ; these are respec- 
tively designated as oxidimetric and iodometric methods. 
Lastly, in Section IV., we have a description of the more 
important precipitation methods, e.g , 9 Mohr’s method of 
determining chlorine by standard silver solution, and 
Wildenstein’s process for estimating sulphuric acid by a 
standardised solution of potassium chromate. There is 
little in this part which calls for special remark; we. 
would, however, point out that in the discussion oh 
experimental errors, the magnitude of which, as the 
student is vaguely informed, may in certain cases be 
calculated by the mathematical method of least squares, 
it is not very apparent from the description how certain 
of the errors are eliminated. Dr. Fleischer’s language 
is either not very clear on the subject, or his translator 
has failed to catch its exact meaning. The account of a 
method of verifying a pipette given on p. 23 will be apt 
to puzzle a beginner, on account of the unfortunate con- 
fusion between burette and pipette. We fail to see the 
necessity for the retention of the Reaumur scale of tem- 
perature in a work intended for English readers ; and we 
are constrained to protest, with all possible energy, 
against the introduction of a new standard of tempera- 
ture. What particular significance has J4°*5 R. to us in 
this country ? If we are not content to take the melting- 
point of ice or the point of maximum density of water 
as our standard, let us at least maintain our credit as a 
law-abiding people by conforming to the enactments of 
our Legislature. In these respects Mr. Muir has un- 
doubtedly sacrificed his independence to his loyalty to his 
author. 

Unquestionably the most distinctive feature of the work 
is seen in Part II. ; indeed, this constitutes a most valu- 
able addition to the art of chemical analysis. In this part 
the author describes a variety of volumetric processes by 
means of which a large number of acids and bases may 
be determined, either separately or when mixed. He has 
not .attempted to describe all the methods which have 
been proposed for the determinations of the several con- 
stituents, but has given only those which he has himself 
found to be reliable and capable of general application. 
In Section II. of this part it is shown how each base may 
be determined by volumetric methods without previous 
group-separation. The substance to be analysed is ob- 
tained in solution by the appropriate methods (which are 
fully described), and is divided into as many portions as 
there are constituents to be determined. As the author 
tells us, u the process of analysis is thus much shortened, 
not only by the omission of group-separations, but also 
by the fact that but one or two filtrations at the most are 
necessary ; in many instances no filtrations are required. 
The precipitates do not require the same Jong-continued 
washing which consumes so much time in the ordinary 
processes. Two circumstances more especially recom- 
mend the methods under consideration. Every estima- 
tion is readily controlled by repeating the process on the 
original liquid ; the analyses of technical products in 
which one or more, but not all, of the constituents is to 
he determined, becomes a matter of ease, and can be 
carried out much more rapidly than when it is necessary 
to make a systematic separation of the metallic groups.' 
Lastly, in Part III. it is shown how these methods are 
applied to the analysis of a number of important tedmi- 
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cal products such as potashes, soap, gunpowder, bone-ash, 
superphosphates, metallic ores, alloys, &c. 

We cannot dose this notice of a book which is really a 
solid contribution to chemical literature without referring 
to a circumstance which greatly detracts from its value ; 
indeed, we fear that in many cases it may prevent the re- 
cognition of its great merit. Dr. Fleischer, like the great 
apostle whose worthy disciple he is, praises the times 
which are past ; he is of opinion that our modern system 
of notation is founded on the most daring hypotheses, and 
he believes that the distressing complexity which the for- 
mulae erroneously styled “modern” have produced, and the 
phraseology which has accompanied them, far outweigh any 
slight advantage which they have bestowed upon science ; 
he thinks that such formulae, “ even supposing that there 
is a * shadow of a reason' for their existence as Mohr 
trenchantly remarks, are peculiarly unfitted for analytical 
chemistry and for mineralogy." 0 tempora , 0 mores ! 
With such convictions we are not surprised that Dr. 
Fleischer should have insisted on the retention of the 
old formulae, although he has not actually prohibited the 
introduction of the newer notation in the translation. 
Mr. Muir has something to say for himself on this point ; 
we entirely agree with him that the objections raised by 
the author have been answered times without number. , 
11 sabio muda consdo . We hope therefore that, should 
a second edition be called for, Dr. Fleischer may be 
persuaded to put the work more in haimony with the 
time ; we feel bound to say that had he done so in the 
outset the appearance of this second edition might have 
been considerably accelerated. T. 


birds of these regions, we have only to compare the 
“Ornithologischer Beitrag ” of 1861 with the “Vdgel 
Madagascar#” of 1877. Since the publication of the 
former work Holfa&d has sent forth PoHen and Van 
Dam, F ranee Grandidier, and England Crossley and 
Newton, into that rich and still imperfectly explored field, 
from which every one of them has reaped an abundant 
harvest. 

The M Lemurian Avifauna,” 1 according to Dr, Hart- 
laub, is now known to contain 284 species of birds. 
Of these 220 are found in Madagascar itself, and 104 out of 
these 220 are absolutely restricted to that Island. Moreover, 
of these 104 birds not less than ninety are so abnormal 
in structure that it has been found necessary to refer them 
to peculiar genera. Compared with Madagascar itself 
the appendent island groups are poor in species, although 
in every case there are many interesting forms amongst 
their winged inhabitants. The Comoro Islands muster only 
some forty-four species * of birds, Mauritius about sixty, of 
which fifteen or sixteen have been introduced by man's 
agency, and Bourbon about the same number, while 
Rodriguez appears to have only about twenty-five species 
now existing in it, of which four or five are certainly 
recent introductions. But we cannot speak of the recent 
ornithology of these islands without a passing allusion to 
the singular forms— now mostly known to us by their 
fossil remains — which have become but very recently 
extinct, and the gradual rediscovery of which must ever 
rank among the most interesting scientific achievements 
of the present epoch. Besides the Dodo of Mauritius 
and its brother, the Pczophixps , of Rodriguez, we now 
know that divers curious parrots ( Nccropsittacus and 


HARTLAUh'S BIRDS OF MADAGASCAR 

Die Vogel Madagascars und der bcnachbarten Inset- 
gruppeu. Ein Beitrag sur Zoologie der dthiopischcn 
Region. Von G. Hartlaub. Pp. 425, 8vo. (Halle : 
Dritck und Verlag von H. W. Schmidt, 1877.) 

N OTHING can be more conducive to the progress of 
zoological science in any 'country than the issue 
of handbooks of the different branches of its fauna in a 
cheap and convenient form. Such publications bring home 
to a multitude of observers a resume of the facts previously 


Lophopsittacus) and extraordinary rails (. Miserythrus and 
Apkanopieryr) lived in those islands not long ago, and 
that other strange fowls were found in the same company* 
Two of the remarkable forms of the Mascarene Islands 
(Cora cop sis mascarina and Fregilupus v art us) have 
indeed become exterminated so recently that examples of 
their skins are still to be found in some of our older 
museums. 

Let us now see what Dr. Hartlaub's conclusions as to 
the general facies of the avifauna of Madagascar and its 
appendent islands point to. 


known only to a few, and such as are too often scattered 
over the pages of periodicals and other works which can 
only be consulted in an extensive library. Those who are 
acquainted with the vast advance made towards our 
knowledge of the Birds of India since the issue of Dr, 
Jerdon’s Handbook will readily admit the truth of what 
we say and many other examples might be adduced of the 
beneficial effects of similar publications. 

Dr. Hartlaub 9 s “ Birds of Madagascar,” although an 
excellent and original scientific^work, is quite of the“ Hand- 
book” character— that is it gives us a rhumb of all that is 
yet known concerning the Avifauna of Madagascar and 
the appendent islands in a cheap and portable volume— 
such as may be conveniently carried in the hand of any 
naturalist visiting those regions. Fifteen years ago Dr. 
Hartlaub issued a volume of similar character, 1 but much 
smaller in dimensions^ To understand how great has 
keen the advance lately made in our kndwledge of the 

x “ Ormtholorischcr Beitrag *ur F«un& Madagascar*, Hit BerQck&icH- 
tfgtmg der Insefo Mayotte, Netti-B* Und St. Mane/wwi eder Mwc«r*n«i 
itnd SmheHen," Svo. Bremen: jtSSt. 


“Many years ago,” he tells us, “the late distinguished 
naturalist, Isidore Geoffrey St. Hilaire, remarked that, if 
one had to classify the island of Madagascar exclusively 
on zoological considerations, and without reference to its 
geographical situation, it could be shown to be neither 
Asiatic nor African, but quite different from cither, and 
almost a fourth continent. And this fourth continent 
could be further proved to be, as regards its fauna, much 
more different from Africa, which lies so near to it, than 
from India, which is so far away. With these words, the 
correctness and pregnancy of which later investigations 
tend to bring into their full light, the French naturalist 
first stated the interesting problem for the solution of 
which an hypothesis based on scientific knowledge has 
recently been propounded* 

^Forthis fourth continent of Isidore Geoffrey is Sclater's 
< Lemuria '—that sunken land which, containing parts 
Of Africa, must have extended, for eastwards over 

Ml t sXm fCHTOOt jjh fojy ytA 

^*^x^\S^urtiiwV* 0 *Sk ,, *Sr' jmWMrtd, .nTaiporttnt addition ho* 
mnaou of tb« Urd» ofifholoiond of AqjMta, (P.Z. $. 1877, p 055 ft- 
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Southern India and Ceylon, and the highest points of 
which we recognise in the volcanic peaks of Bourbon and 
Mauritius, and in the central range of Madagascar itself 
—the last resorts of the mostly extinct Lemurine race 
which formerly peopled it* When Wallace, whose utter- 
ances on this subject everyone must read with the greatest 
interest, puts forward a former junction of Madagascar 
with Africa as beyond doubt— a junction which, however, 
must have terminated before the inroad into Africa of 
the more highly organised mammals— everyone will 
allow this opinion to be at all events well founded. But 
when he proceeds to state that the fauna of Madagascar 
is manifestly of African origin, his assurances are based 
upon very slender grounds. In truth the individuality of 
the fauna of Madagascar is so unique that even that of 
New Zealand can hardly be compared with it Wallace’s 
attempted parallel between Madagascar and Africa, and 
the Antilles and South America is, in our eyes, sufficiently 
disproved by the occurrence in the Antilles of Trochilidie, 
one of the most characteristic forms of South America. 
But in Madagascar not one single one of the genera most 
characteristic of Africa occurs. This originality of the 
fauna is much too pronounced to allow Madagascar to be 
treated of only as a * sub- region 9 or as an i aberrant part 9 
of the ^Ethiopian region.” 

To prove this position, Dr. Hartlaub in his interesting 
introduction to the present work, recapitulates the points 
in which the avifauna of “ Lemuria 99 approximates to 
that of India and diverges from that of Africa.” 

“ But the negative evidence,” he adds, “ is still stronger 
in the same direction. The groups of Musophagidae, 
Coliidas, Lamprotornithinac, Buphagidue, Capitonidas, 
Indicatoridae, Bucerotidae, and Otidinm, so eminently cha- 
racteristic of Africa, are entirely absent in Madagascar, 
besides the genera' Gypo%eranus> Helotarsus y Coracias, 
Crateropus , Irrisor , Bradyornis } Dryoscopus , Lani arias , 
Telcphonus, Prionops , Platystira , Saxicola , Picathartes , 
BahrnicepSy and others, which are remarkably rich in 
individuals and species in Africa. Besides this, Larks 
and Chats, which in the African fauna are specially 
prominent on account of their numerous forms as well as 
regards their individual and specific abundance, are only 
represented by a single species in Madagascar itself, and 
in the rest of the sub-region not at all. 

“ In conclusion," Dr. Hartlaub adds, “if we take a 
glance at the families of the Madagascar sub-region as 
compared with those of Africa, four of these (Mesitidns, 
Paictidse, Eurycerotidae, and Leptosomidse) are peculiar, 
whilst the Diurnal Accipitres, Pigeons, Honeyeaters, and 
Cuckoos, are richest in species. In a considerable degree 
this is also, the case with the orders Grallae and An seres. 
As contrasted with Africa the Fringillidte, Meropidas, and 
Sturnidse (represented by only one genus), are extra- 
ordinarily poor. On the other hand, the Coraciidse, 
Laniidae, Artamidae, Turdida*, Muscicapidai, Pycnono- 
tidse, and Lusciniidas, are remarkable f6r their peculiarly 
modified types, and the Sittidm, which are quite unre- 
presented in Africa, for the anomalous form Hyphetpes 

Such are Dr. HartlauVs matured views on a subject 
which he has long had before him, and is, above all per- 
sons, qualified to speak. 

In concluding our notice we have only to thank him 
on the part of ornithologists for his convenient and useful 
volume, and to wish that the Avifauna of many other 
countries were treated of in a similar manner. 


OUR BOOR SHELF 

Folkfu By M. P. Edgeworth. FJLS. Illustrated with 
44& figures. (London : Harawicke and Bogue, 1877 .) 
Mr. Edgeworth, informs us in the preface that this 
work is a considerably altered edition of a paper laid 
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before the Linnean Society last year, but withdrawn by 
the author, on account of his omitting to notice the work 
of other botanists, British and foreign, on the same 
subject. The work chiefly consists of plates with the 
explanations and a list of forms of pollen figured by other 
authors, as well as some general remarks on the forms of 
pollen in different families*. The figures are all drawn to 
scale, are fairly done, and there can be little doubt that 
the microscopist who loves pretty objects will promptly 
avail himself of Mr. Edgeworth's assistance in following 
up the subject. Very much valuable information is given 
in this book and it cannot fell to be useful to the scientific 
botanist. We feel, however, that Mr. Edgeworth does 
not wholly command our confidence on account of certain 
blunders ne makes, Most of the German botanists have 
their names misspelt. Thus he always calls Purkinje 
“ Purjinke,” Naegeli “ Nagili,” Rosanoff “ Romanoff,” 
Pollender “ Pollenden,” Luerssen “ Leursen.” Surely if 
Mr. Edgeworth had been familiar with the writings of 
these men, he from merely seeing their names on their 
papers, would not have blundered so strangely. Then 
we feel rather doubtful about his references as we have 
failed to find any paper by “Nagili” in Pringsheim’s 
“ Jahrbucher,” vol. lii. Naegeli’s name does not occur at 
all in the index to the fir^t ten volumes of Pringsheim's 
“ Jabrbiicher.” The third volume of the “Jahrbitcher” 
was published in 1863, while Naegeli's paper on the 
development of the pollen was published at Zurich in 
1842. We think the student would hardly find the papers 
of u Purjinke in Latin,” “ Fritsche in German” “Pol- 
lenden Bonn,” Why not refer to the proper title of the 
book or paper ? Pollender has published two papers on 
pollen, at Bonn, one in 1867, in quarto ; another in 1868, 
in folio. To which does Mr. Edgeworth refer? Then 
surely it is too late in the day to describe the pollen of 
the pine as consisting of “ 2 grains of pollen connected as 
it were by a broad band ” (p. 8) ; or the pollen of some 
Acanthaceae as existing “ in a peculiar coil, which can 
be unwound,” in both cases the peculiar development of 
the extine being overlooked. Altogether, then, the work 
has slightly disappointed us, but perhaps we should not 
judge so much by the blemishes we notice in it, as by 
the undoubted worth both to the amateur and scientific 
botanist of the figures and references. 

Die A inter und die, A ustcrnxvirthscha/L Von Karl 

Moebius. (Berlin : Wiegundt, Hempel, and Parev, 

1877.) 

Much has been said and more has been written about 
oysters and their culture. Astonished by large figures 
many writers wished to astonish their readers in a similar 
way, and to induce the coast population of all civilised 
countries to undertake the culture of enormous masses of 
this most costly of all molluscs. Thus a belief has been 
widely spread that wherever there was a coast and sea- 
water, oyster-beds could be established and quantities of 
oysters could annually be obtained without much trouble. 
The little book we have under notice is therefore well 
timed. It reduces to their proper and reasonable measure 
all ideas on this subject in speculative heads, and, as 
the author owns himself, it will for that reason be hardly 
Welcome to these would-be oyster cultivators. But it will 
be all the more so to biologists, proprietors of oyster-beds, 
and the educated public generally, since it contains 
valuable details of the biology, the peculiarities, and the 
1’fe-conditfons of oysters. It w ill, we have no doubt, also 
find a favourable reception amongst those government 
departments of the various states of Europe and America, 
whose duty it is to superintend the oyster-fisheries and 
the natural oyster-beds, since it will offer them a reliable 
basis for their judgment in adopting or rejecting measures 
relating thereto. Prof. Moebius gives a very able account 
of the artificial oyster culture in France, and of the 
attempts made in this country to introduce the French 
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system of artificial culture, which unfortunately all ended 
in failure. He then asks the question whether artificial 
culture after the French method would be possible on the 
German coasts of the German Ocean, and in a well- 
written chapter arrives at the conclusion that this ques- 
tion must be answered in the negative. An important query 
is whether natural oyster-beds can be artificially enlarged, 
and whether new oyster-beds can be established. Prof. 
Moebius thoroughly ventilates this question, and an 
attentive perusal of the little work will not leave anybody 
in doubt as to whether any intended experiments will or 
will not be crowned with success. The author quotes 
several examples of natural beds which were ruined by 
over-fishing; he also gives an account of the repeated 
experiments made in the Baltic with a view of establishing 
natural oyster-beds, all of which failed, the last with 50,000 
oysters deposited in 1843 near the Island of Riigen, of 
which only two years afterwards not a single one remained 
alive. One of the most interesting chapters in the book is 
the one treating of the increase in the number of oyster- 
eaters, the rise in the price and the decrease in the quantity 
of oysters ; it contains numerous statistical data showing 
how, in 1740, fresh oysters were sold at Hamburg at 3 d. 
per hundred ! Even as late as 1830 they were sold at is. 
per tub (about 1,600) at Falmouth ; but Prof. Moebius 
doubts whether in this age of railways and steamboats we 
shall ever return to such a state of things. A chapter on 
the chemical constituents and the taste of oysters, and 
another on the object and results of a rational culture 
of oysters, form the conclusion to this clever little work. 

Die Naturkriifte. — Du Gesctzmassigkeit im Gesell - 
schafisleben. Statische Studien von Dr. Georg Mayr, j 
Ministerialrath und Universities Professor. (Miinchen : 
R. OldenbouTg, 1877.) 

This small and readable volume contains a slight but 
comprehensive sketch of the main features of political 
and social statistics. It shows how the necessary data 
have to be obtained, how they should be discussed, and 
how the final results may be most clearly published, 
whether in a graphic or a tabular form. It enters into no 
technicalities, it is of very little value as a storehouse of 
information, and it contains perhaps no remarks that are 
strikingly original, but being written by a very competent 
statistician it has the merit of giving a good, general idea 
of the range of statistical inquiry and of its national value. 
It is well calculated to instruct those who may desire to 
obtain a broad and just view of the efforts, the difficulties, 
and the achievements of modem statisticians. F. G. 


LETTERS TO THE EDITOR 

\Th $ Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neuher can he undertake to return, 
or to correspond with the writers of, refected manuscripts . 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com * 
ms sn i cat i o ns containing interesting and novel facts ,] 

Potential Energy 

Most persons must agree with yoCr correspondent, “ X.,” 
that the term “ potential energy” has been used with consider 
able vagueness and with some difference of meaning by various 
writers. They may even go further, and doubt at times whether 
they are quite clear with respect to the cases to which the terms 
“force ” and 14 energy ” are respectively applicable. But this 
x am inclined to thin k, from the difficulty of understand- 
ing what is force, and would certainly not be removed by bring- 
ing these two terms mto mom frequent and closer juxtaposition 
than th a t in which tbev are now found. 

‘Without attempting to reconcile the somewhat conflicting views 
of different writers on the subject of potential energy, which, 
however, 1 must own, are not so far apart from out another as 
“X.” seems to suppose, I should like to make a few remarks 


with respect to his proposal to transfer “ potential energy ” from 
the body in which u is said to exis: to the force to which it owes 
its existence. 

Energy, as generally understood, is of two kinds : the one is 
energy of motion, and the other energy of configuration. In 
both cases the system possessing energy has the power of doing 
work ; m the one case actually, in the other potentially. Now 
it is against this potential power of doing work that “X," pro- 
tests, for he considers the expression tautological. But here I 
disagree with him. I can see nothing incomprehensible in the 
statement that a body has the power of acquiring the power of 
doing work ; and, to restrict myself to the very simple illustra- 
tion of a stone raised to a certain height, X should say that the 
system of the stone and earth, by the action of a certain force 
through a certain distance, had gained the power of acquiring a 
certain amount of kinetic energy, * , c . , the power of acquiring 
the power of doing a certain amount of work. 

This seemingly tautological phrase is more in the language 
than in the idea ; for we often use, with respect to other sub- 
jects than physics, similar expressions. We may say that the 
possession of wealth confers the power of purchasing, and a 
wealthy man is one who possesses a certain power which he may 
have gotten himself, or which may have been transferred to him 
from another. But a youth with a certain education, and placed 
in a certain position, though not yet wealthy, may be said to l>e 
in a position to acquire wealth, — to have in himself the power of 
acquiring the power of purchasing. 

One other point I would notice before considering 11 X/s '* 
new proposal. 

But first I would say that justice is hardly done to every 
“doctor ” (I am none myself) when we arc told, in connection 
with the projection of a stone upwards, that “the gravitation 
attraction is usually and conveniently conceived and spoken of 
as all the earth's ; and the stone is usually regarded as being 
simply attract#/,” and that “every doctor will frequently speak 
thus.’ Certainly one doctor whom 41 X.” has quoted is careful 
to say that 44 when a stone has been lifted to a certain height 
above the earth's surface, the system of two bodies, the s'one 
and the earth has potential energy, and is able to do a certain 
amount of work during the descent of the stone.” 1 

44 X.” finds considerable difficulty in understanding that if 
the leaden weight of a clock is raised by winding it up the 
energy of the clock is thereby increased, lie says that 44 the 
weight sets-to and works with E., which it has not in possession, 
but only has the power of acquiring, and which it loies the 
power of acquiring ! 1 ” and in a note we arc told that 44 the 
weight never acquires more than a quite insensible amount of 
actual E. so called." This is quite true, because the “actual E." 
is continuously used up as fast as it is acquired. If the weight 
could have fallen freely it would have possessed a store of 
4 4 actual E. *’ at its lowest point ; but instead of being able to do this 
it has been continuously transferring its actual energy to the 
machinery of the clock which it has set in motion. The weight 
at its highest point was in a position for doing work, and during 
its descent work has been done. 

Let us see now if there are no difficulties connected with the 
proposal to call potential energy “ energy of tension,” and to 
locate it in the force rather than in the body. We are told if 
you spend E. “in raising a stone to a certain height, you have 
bestowed your E. on that attraction, you have transferred your 
E. to gravity.” This is not very clear, but “ X.” goes on to say 
44 that attraction was beforehand pressing at tlie stone as hard as 
it could (this looks as if 44 X.” placed the attraction in the earth 
only), but it had no power of doing work.” Well, why not ? 
Because, practically, there was no force acting on the stone. 
The force of gravitation was counteracted by the reaction of 
the surface on which the stone was resting. A force free to act 
has always the power of doing work ; but the existence of a force 
presupposes the existence of a body, and the confusion is, there- 
fore, considerably increased by speaking of the transference of 
the power of doing work from a body to a force. There seems 
to be no harm in speaking of the energy of a force, but then we 
mean the energy due to a force ; and this can be as well said of 
kinetic as of potential energy* 

With the metaphysical difficulty about force staring us in the 
face, it surely would be very unwise without the gain of some 
much mom solid advantage than “ X.” has made out, to com* 
plicate the idea by giving Tt the attribute of possessing energy ; 
the connection between force and matter is so intimate that 
let energy mean what it may, the idea of its transference from 
* CWik Maxwell, 44 Matter and Motion,” p. Si. 
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the one to the other Is unintelligible There are many diffi- 
culties connected with the subject of potential energy which the 
progress of science is likely to remove, but they are not to be got 
over by the verbal alteration proposed by your correspondent, 
The energy of compressed air was at one time supposed to be 
potential and is now regarded as kinetic, Further inquiries into 
the constitution of matter may enable us to see that many forms 
of energy which are still regarded as potential are really “actual.'’ 
Meanwhile we may, 1 think, suppose potential energy to mean the 
power of acquiring the power of doing work and to be located 
m the system possessing this power. P. M. 

The Arts Club, October 7 


Indications of the Ice-age in Shetland 

Shetland will now be narrowly searched for proofs of 
glacial action by every tourist who takes an interest in such 
vestiges of a bygone era. Smoothed surfaces, striee, and grooves 
are so abundant and distinct on Mr. Peach’s ground— the sand- 
stones on the shores of the Loch of Ciickhemin, and of the im- 
mediately adjoining bay — as to have long ago suggested the 
innocent or waggish notion that the last were scratches made by 
the piows of the Norsemen ! Still on the mainland, but some 
forty miles distant, on the shores of the magnificent bay of St. 
Magnus, striae are to be seen on the sandstones of the baaf. 
fishing station at Stennis, and till, or boulder- clay, lies iti patches 
on the Tuans ot Hillswick. Ice has made distinct markings, 
running east and west on the gneissose rock close by thd door of 
the farm-house of Ailesburgh, which is perhaps about a mile 
north of the narrow isthmus of Mavis-Grind, The huge mo- 
raine-looking mound, which lies between the south c*nst foot of 
Ronas-hill and the head of Ronas-voe, claims a special xamina- 
tion by those who wish to be further satisfied as to the former 
existence, or otherwise, of glacial action in Shetland. G. G. 


The Discoverer of Photography 

In your account of the death of Mr, Fox Talbot (Nature, 
vol. xvi. p. 464), you state that he first entertained the idea of 
the art of what is now called photography in 1S33, and that it 
was not till 1839 that he and Daguerre first made known the 
principles of photography under the name, I think, first of 
Daguerrotype, followed by Talbotype. 1 therefore think the 
following notes concerning Niepce may interest some of your 
readers ; — 

I cannot now from memory give exact dates, but I think it 
was at least ten years previous to 1839 that there lodged in a 
neighbouring house to where I now reside a Frenchman of the 
name of Niepce ; he was, I think, engaged on a perpetual motion 
machine,* He died, which necessitated his brother coming from 
Paris to Kew. The brother was a theatre scene- painter, and had 
discovered the art of fixing upon metal the pictures of objects re- 
flected by the sun. On arriving at Kew he put up at the “ Coach 
and Horses ’* Inn, then kept by Mr. CuseJ, and not being able to 
speak English, Mr. Ousel introduced him to Mr. Francis Bauer, 
the celebrated botanical artist, then residing at Kew, Niepce 
had brought with him , three pictures, specimens of his discovery, 
which he showed to Mr. Bauer, who became much interested m 
them. He deemed the discovery worthy of being made 
known to the Royal Society, but as the method of obtaining 
the pictures was not described in the notice sent to the 
Society, they would not entertain it, and nothing was done 
in the matter, Niepce returned to Paris, leaving two of 
the pictures with Mr. Bauer, and the third with Mr. Cusel 
in part payment of bis bill, he being a poor man. Being a fre- 
quent visitor to Mr. Bauer, the latter naturally called my attention 
to the two pictures that hung in his room for at least ten years. 
In time Niepce let the secret of his discovery become known to 
M. Daguerre, and in 1839 this discovery came before the public 
under the name of “Daguerreotype,” and about the same time 
^Talbotype” was announced. This led Mr. Bauer to write a 
letter to the Atkemtum^ fully explaining all particulars of what 
I have here stated from memory. In his letter Mr, Bauer said 
he should be happy to show the pictures to those interested in 
the subject. Consequently he had many callers, one of the 
earliest being Dr. Percy, whom I remember coming tome, want- 
ing to know where he could find Mr. Cusel, who had then retired 
imdwas hying at Richmond. Dr. Percy went off to Richmond 
with the intention of buying the picture, but 1 remember telling 


him Mr. Cusel would not sell it os he was not in need of money* 
Such was the case, as Mr. Cusel told me some time after “ that 
he would not sell it $ no l not if he was offered 100/. for it.” 
Mr. Cusel is long since dead, and what became of his picture I 
know not. After Mr. Bauer’s death, in 1840, these two pictures 
came info the possession of his friend, Mr, Robert Brown, and 
I believe are now in the British Museum. 

If you consider what I have now stated worthy of a place 
in Nature, it is at your service. J. SMtTK 

Park House, Kew, October 9 . 


The Portrait of Tycho Brahe 

In reference to the portrait of Brahe engraved in Nature 
(vol. xy. p. 406), and to Mr. Dreyer’s remarks on it (voL xv, 
p. 530), I have the pleasure of sending you the folio wing par- 
ticulars. In the first place I have permission from Herr Friis, 
of Copenhagen, the learned editor of Tichonis Brahei A ad eum 
doctorum virorum Epistolw . Havpii c, 1876, &a, to publish an 
important letter from himself : — 

CoptnJuigen, June 9, 1877 

Dear Sir, — I have seen in Nature (voL xv. p. 405) an 
article on Tycho Brahe, with a portrait of him after a painting 
in your possession. On that account I take the liberty of 
addressing myself to you. 

In a book printed in Copenhagen in the year 1668 is men- 
tioned a portrait of Tycho Brahe which once belonged to King 
Frederick III., and which, no doubt, has had an emblematic 
figure and inscription similar to that of the portrait you own. The 
title of this book is “ Inscriptions Haffnienses latinse, danicae 
ct germanicae una cum inscriptionibus Amagriensibus, Urani- 
burgicis et Stellreburgicis, &c,, edi curavit Petrus Johannis 
Resenius,” and in that you read at page 335 the following 

“Sub pyramide tegumento quodatn cooperta ad elfigiem 
ejus quae in Augustissimi Regis Daniae Friderici III. Bibliotheca 
hodie reservatur depicta haec legitur inscriptio : — 

Stans tegor in solido vkntus fremat ignis et unda 
Vandesbechi 

AN. MDXCV1I QUO POST DIVTINUM IN P ATRIA EXILIUM DEMUM 
PRISTINE LIBERTATI RESTITUTUS FUI 

Tycho Brahe, Ot. 

On leaving Denmark T. Brahe sent his portrait to his friend, 
the learned Holger Rosenkrantz. This has, I suppose, been 
one resembling the one you now possess, even if it should not be 
just the same. Compare T. Brahe, “ Astronomic instauratae 
mechanic*. ” Wandesburgi, 1598, fol 4. 

The German letters on the order M. H, Z. G. A. indicate 
Frederick the Second's motto ; My hope (is) in God alone (Maine 
Hoffnung zu Gott allsin), which is often seen in buildings, &c«, 
from his time. 

If you will be kind enough to send me a photograph of the 
before-mentioned portrait, I should feel very grateful to you, 
as I have made the biography of T. Brahe my special study, and 
just recently began to publish his correspondence with his learned 
contemporaries. 

Hoping that you will not deny me this favour, l am, dear sir, 

Your# obediently, 

F. R. Friis 

Cortadelers Gade, 7, Copenhagen 

I have referred to an exquisite copy of the Inscriptions* 
Haffnienses, from the library of Colbert, belonging to Chetham’s 
Library, in this city, and on the same page referred to by Herr 
Friis I find a poem by Oliger Rosenkrantz addressed to T. Brahe, 
and prefixed to the Mechanica, of which the last two lines are 
very interesting, as alluding, in my opinion, to the emblem on 
my portrait. They are : — 

” Fectom quam Divi dispensant trXftite jtuto, 

Stan#}, vado ductus, imbres et /lamina tern us." 

I wish to add a few remarks, and before I proceed farther I 
would observe that in your engraving the dreSf of Brahe is not 

S ven correctly, not from any fault of yours or Of your engraver, 
it because the detailed drawings sent in answer to a request 
from him to me for details did not reach him until the {date was 
too far advanced. I have had the picture re-photOgmphed, the 
photograph worked upon from the picture in a sfronMig^t, and a 
satisfactory result will be published in the Memoirs otto# Literary 
and Philosophical Society of Manchester, and also, I bflieve, in 
Herr Friis’s very interesting and important work, two fas^culi Of 
which he has kindly sent me. 
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It is now certain that Brahe, whilst at VVandeabeck, or Wan- 
desbarg, near Hamburgysat to a painter, for here we have 
evidence in a book published at Copenhagen, in 1668, that 
King Frederick III. had -that, picture and that it was dated 
Vandesbechi, 1597 ; and moreover, that that portrait had an 
emblem upon it, which, from the motto, was presumably very 
like that on mine, but the position and the words of the motto 
differing, the motto and also the inscription on King Frederick’s 
portrait being below the emblem, whilst on mine the motto is 
on a ribbon or label wound round the pyramid, and the inscrip- 
tion is on the other side of the picture. Tn King Frederick’s 
the emblem consisted of a pyramid with some kind of covering 
(“sub pyramide tegumento qnodam cooperta”), and so it is in 
mine. That wind, fire, and water were also represented in that 
emblem, as in mine, is clear from the words 4 4 ventus, ignis, et 
unda ” in the motto, which are precisely the words employed in 
mine, the only difference in the two cases being that in the king’s 
there is the word 44 fremat,” instead of 44 strepat ” as on mine. In 
my portrait the year 1*97 is inferred from the inscription saying 
44 Anno 50 completo, Brahe l&ing fifty years old on December 
13, 1596. By a careful examination of Brahe’s Latin Life by 
Gassendi, 1656 , 1 found that Brahe wrote a remarkable poem 
addressed to Ransovius, in which the words 44 exilium in patria ” 
occur ; and as he stayed at Ranrovius’s from the end of October, 
1597, I conjectured (Proceedings of Lit and Phil. Soc. of Man- 
chester, October 31, 1876) that my portrait was painted between 
that date and his next birth-day (December 13, 1597), a supposi- 
tion confirmed by Herr Friis pointing out that the lost picture 
of King Frederick’s is dated at Wandesburg (Vandesbechi). 

That mine is no copy of that picture is manifest from the 
differences which the notice in the 44 Inscriptiones Haffnienses ” 
has enabled me to point out. My conjecture is that Brahe sent 
his portrait to King Frederick, who is expressly absolved by 
Brahe from the blame of Brahe’s expulsion from Denmark, and 
that he advisedly wrote “pristinre libertati T ’ instead of f< libertati 
desiderata; ” as on mine ; and further I have little doubt that the 
same ar ht painted both pictures. 

I have examined the portraits in the print room of the British 
Museum as well as the oil painting at the Royal Society, and 
have taken much pains to ascertain the existence of any other 
portrait than mine representing Brahe later than 1587 ; ten years 
earlier than mine. That it does not agree with the engraving 
after Guroperlin’s portrait is no proof whatever that mine is not 
a good representation of him in nis fifty-first year, when we con- 
sider how much a man’s features change in the ten years between 
forty-one and fifty-one, and moreover Brahe may have been in 
the meantime to the Promontory of Noses for a fresh one. But 
whatever be the reasonableness of these conjectures, it is almost 
certain that he sat twice at Wandesburgh to this portrait painter, 
and that one of these portraits was considered worthy of a place 
in the king’s 1 ibrary. Sa m UFA. Ckom n on 

Manchester 


Lunriere Cendree 

Schruter pointed out that it is towards the third day of the 
new moon that the ashy light lias the most intensity and that it 
is stronger before the new moon than after. 

SChroter's explanation is that during the waning of the moon 
the ashy light is stronger because the moon is enlightened by the 
continents of Asia, Africa, ami Europe, but after the new moon 
by the Atlantic and Pacific Oceans. 

Godfray in his Astronomy rays : —Supposing this difference to 
exist, and this explanation to be the correct one, the phenomenon 
must be just reversed in China and Japan. 

Has anything been done to test the accuracy of Schibter’s 
theory ? If it is correct the ashy light cannot present the same 
appearance to an astronomer in New York, because there would 
be a greater proportion Of reflecting surface in the hemisphere of 
the earth turned towards the moon in the one case than the 
other. 

Schrbter, I believe, found that the ashy light was stranger in 
autumn than in spring. This cannot be accounted for by his 
explanation, for the distribution of land and water remains the 
same. ^ ; ♦ •" •' 

I shall be obliged to any of ^our correspondents who can tell 
me where there are any records of observations on thissubject. 

4, Buccleuch Road, Dulwich, October %y V 


. . Lightning Conductors 

In a paper on lightning conductors, communicated by us to 
the Journal of the Society of Telegraph Engineers, we gave at 
full length Our reasons for believing that the wire cage first 
suggested some yearspgo, and recently proposed by Profi Clerk 
Maxwell, as a protection against lightning, would not act as a 
complete protection, since, although there is no resultant force 
inside a closed conductor due to exterior statical electrification, 
experiment shows the existence of such a force when electric 
currents are passing either near or through a closed conductor. 
The recent case of deaths by lightning in a mine, communicated 
to the Asiatic Society of Bengal, oh April 4 of this year, by J. 
J. Whitty, Esq., superintendent of the Kurhurbari Collieries, 
Giridhi, India, appears to add experimental proof to the reason- 
ing advanced in our paper, Mr, Whitty says 1— 44 The mine is 
a shallow one, worked by levels driven on the side of a flat- 
topped hill, only twenty feet from the surface, which is, 
therefore, the thickness of rock above the coal-seam. The 
working* face where the accident occurred is about 130 feet Atom 
the opening. There were a number of miners in the drift at the 
time. Those near the entrance were unaffected. The two who 
were killed (a man and a woman) were at the working* face in 
adjoining galleries, separated by about twelve feet of coal. A 
young sdl tree, standing as nearly at possible over the position of 
the accident, was slightly damaged, and in the ground at its base 
a hole, about one inch in diameter, seemed to have been formed 
by lightning. The little hill, or plateau, in which the mine is 
situated is one of a small irregular group in the centre of the 
coal field, about 200 feet high. It is formed of the coal-measure 
sandstone. The drainage is thorough, and the mine was quite 
dty. From the presence of the workmen the sides of the gal- 
lery and the air in it were probably damper than the rock. The 
tree or other vegetation on the hill is scanty. On the day of the 
accident 0*96 inches of rain fell.” 

It would therefore appear that the two people who were killed 
were practically entirely surrounded by a partial conductor in 
connection with the earth. It will no doubt be objected that 
twenty feet thickness of coal-measure sandstone, even when 
damp on the surface, is not a good closed conductor, but we 
think it is certainly as good a protection as would be afforded by 
the wires Prof. Clerk Maxwell proposes to lead merely along the 
edges of a building. John Perry 

W. E. Ayrton 

The Imperial College of Engineering, TOkiO, Japan, 

August 6 


Electric Lighting 

I have examined the patent (No. 10,919, November 4, 1845, 
Edward Augustin King) which Prof. Mattieu Williams drew 
attention to in Nature, vol. xvi. p. 459, as anticipating the 
invention of Lodighin’s electric wick, and I think Lodighin has 
been clearly forestalled in principle, the practical details alone 
being different in the two cases. 

I do not think, however, that Mr. King’s patent includes 
Kosloft’s improvement, whatever value may attach to the latter, 
I think it is very plain that porcelain is employed in King’s 
patent merely as an insulatiog bar to connect the two forceps 
rigidly together without shunting any of the current between 
them past the carbon. J. Munro 

West Croydon, October 2 


Caterpillars 

Last year (Nature, vol. xv. p, 7) I communicated tbs' result 
of some experiments on the caterpillars of Herts brasska from 
which it appeared that, when these ore artificially converted from 
suecincti into suspmsi by cutting the loop before the exclusion of 
the chrysalis, a cert&iaaiumbex (a third or fourth of the whole 
succeed in attaching themselves to the silk by the hooks in the 
tail of the chrysalis in the manner of the true susplnsi I have 
repeated the experiment this year with a like result, and I have 
also had the Satisfaction of witnessing the process of successful 
exclusion, and comparing it with that of the Chrysalis of Vanessa 
uriua\ The method is essentially the 4*me. except that the 
rapid and assured precision with wh&h the Vanessa chrysalis, 
thrusts up its tail and lays hold upon the s8k, is replaced ln, 
Pieris by long and laborious efforts. a* » tho tall were just a tittfe 
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succincti—Anthocharis card amines — with the following results : — 
In seven instances I cut the loop (and sometimes a second one) 
which the caterpillar had spun ; and in all the chrysalis was 
excluded without falling down ; hut ,in no case was the tail of 
the chrysalis withdrawn from the pocket of the old caterpillar- 
skin, so that its suspension is directly from the latter. In eleven 
cases in which I did not interfere, only two chrysalids were 
excluded in the normal wav, vertically, with the head up, a 
girdle round the insect and the chrysalis-tail withdrawn from the 
old skin and attached immediately to the silk on the stem of the 
plant. In three other cases in which a loop was spun by the 
caterpillar, the chrysalis seems to have turned upside-down during 
exclusion, the tail being now uppermost, the loop hoisted, and 
the hooks fastened in loose silk upon the plant-stem. Six cater- 
pillars either spun no loop at all or one so insufficient that they 
became suspensi of themselves before exclusion began, and were 
all but one (which fell down) successfully excluded in this posi- 
tion— the tail of the chrysalis, however, being still retained within 
the pocket of the old skin. 

The most interesting and cutious point in the transformation 
of a caterpillar of the susfensi is the manner in which the newly- 
excluded chrysalis is kept from falling, while its hook-furnished 
tail is being withdrawn from the old skin of the caterpillar and 
made fast in the cone of silk to which the latter was attached. 
I am ignorant whether any other explanation of this process has 
been given than that, I believe, originally communicated by 
Reaumur and detailed in Kirby and Spence, vol. iii. pp. 208- 
209, and repeated in such recent works as Figuier’s “Insect 
World,” from the English edition of which work by Prof. P. 
Martin Duncan (1872), p. 148, 1 quote the following account of 
the pupation of Vanessa urtiav : But here ! comes the culmi- 

nating point, the most difficult part of the operation. The 
chrysalis, which is shorter than the caterpillar, is at some 
distance from the silky network to which it must fix itself; 
it is only supported by that extremity of the caterpillar’s 
skin which had not been split open. It has neither legs 
nor arms, and yet it must free itself from this remaining 
part of the skin, and reach the threads to wh : ch it is 
to suspend itself. The supple and contractile segments of the 
chrysalis serve for the limbs which are wanting to it. Between 
two of thtse segments, as vti'h a pair of pincers, the insect seizes a 
portu'ii of the folded skin , and 70 t/i such a firm hold that it is able 
to support the ivhole of its body on it . It now curves the hinder 
parts slightly, and draws its tail entirely out of the sheath in 
which it was inclosed, ” &c. (The italics are mine.) How this can 
be conceived possible, considering the utterly soft condition of 
the newly-excluded pupa, and that the caterpillar skin is now 
“reduced to a packet so small that it covers only the end of the 
tail of the chrysalis” {toe. cit.) 9 in which, moreover, there are 
no longer any free segments, I cannot understand. On the 
other hand, it is very easy to show that the last and sufficient 
bond of connecion between the chrysalis and the old laiva-skin 
is a membrane extending from the lining of the latter to the anterior 
horns of the two lateral ridges bounding the anal area of the chrysalis. 
I have prepared several specimens showing this membrane still 
intact, and should be happy to forward one or two, if required, 
for inspection. I find it in all three species of butterfly men- 
tioned above, and I believe it is to the persistence of it unbroken 
that is owing the continued suspension of my chrysalides of 
Antliocfcaris. I have tested its strength to sustain the weight of 
the chrysalis, and the time during which it resists desiccation 
and the writhings of the insect, the obvious object of which is, 
not to get rid of the old caterpillar-skin, but to rupture this 
membrane after the chrysalis has made good its tail-attachment 

J. A. 0 SB)RNE 

Milford, Letterkenny 

The Satellites of Mars 

It is not necessary to have an enormous telescope in order to 
see the outer satellite of Mars. I had a very satisfactory view of 
it on September 15 at 9b. 20m. with a nine-inch reflector, and 
only lost it in the planet’s glare at abaut 10b. 50m. I would 
have written to you on the subject earlier, but was not aware 
that it was considered so extremely difficult an object until I read 
theletters in your paper of the 27th alt. John Brett 

The Eiaard, Cornwall, October 6 

Rate of Mound-Building 

The papers announce that Mr. Layard has obtained permis- 
Ston to renew excavations in the Mesopotamian Valley. Several 


other explorations will be in progress during the coming season 
in countries where no trained labour can be obtained. I write 
to beg the gentlemen having the work in charge to make some 
accurate observations as to the amount of dirt which a man cm 
move in a day with rude implements, noting the distance as 
well. A discussion has sorting up concerning the time required 
to build our Mississippi Valley mound#. The investigation of 
which I speak will throw s>me light on the subject, 

Washington, D C., September 26 Otis T. Mason 


OUR ASTRONOMICAL COLUMN 


The Melbourne Observatory.— The twelfth Report 
of the Board of Visitors of this Observatory, addressed 
to the Governor of Victoria, with the Annual Report of 
the Government Astronomer, is before us. It presents an 
outline of the work accomplished between June 20, 1876, 
and May 22, 1877, and of the work in progress and in 
prospective. With the great reflector, which is in charge 
of Mr. Turner, the observation and drawing of Sir John 
Herschel’s figured nebulae has been continued. A finished 
drawing of the Horse-shoe Nebula, M. 17, has been 
made, together with drawings of fifty-seven of the 
smaller nebulae. The publication of this work is in 
progress; out of ninety-three drawings which it is 
intended to publish, sixty-one are already lithographed ; 
they are representations of the nebulae on a black 
ground, and Mr. Ellery states that they render the 
telescopic appearance of the objects in a most effective 
and truthful style, and if the lithographic printers succeed 
in obtaining the requisite number of copies as perfect as 
the proof copies which were submitted to the Board of 
Visitors, he considers that “ the whole difficulty of 
economically and satisfactorily reproducing these astro- 
nomical drawings will be surmounted." The descriptive 
letter-press will be ready by the time the lithography is 
finished, and it is expected that before the next annual 
inspection of the Observatory this first instalment of 
results furnished by the great telescope will have been 
distributed over the colonies and throughout Europe and 
America. With the “ South equatorial" Mr. Ellery has 
been engaged upon a wotk of no small interest and 
astronomical value, viz., the rc-measurement of the 
double-stars contained in Sir John Herschd’s Cape 
Catalogue, 1834-38, in which revision he is promked the 
co-operation of Mr. Todd with the Adelaide refractor. 
Mr. Ellery further mentions that he hoped to utilise the 
present opposition of Mars, in connection with northern 
observatories, for a determination of the solar parallax. 
The transit-circle observations, which are regarded as the 
main work of the establishment, are zealously continued. 
The magnetic and meteorological work is upon the same 
general plan as hitherto, but the former was likely, at the 
date of the Report, to suffer some interruption from the 
necessity of erecting a new magnetic- bouse. 


The Outer Satellite of Mars.— Though this object 
will no doubt be growing fainter with the increasing dis- 
tance of the planet from the earth, a lew positions are 
subjoined which have been deduced from elements fairly 
representing measures made by Mr. Common, at Ealing, 
to the end of September. The two or three days when 
the moon will be near to Mars are omitted 


At 84 . 30 m, Greenwich Mean Time . 


It 

.. Pos. 69 . 

, DUt. 66 

Oct. 20 
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At the times mentioned in Lord Rosse’s letter (Nature, 
vol* xvl p. 457) the calculated places of the satellite wet e 
as follows -September 8, at 11 h. 45m., pos. 70°, dist. 83", 
and September 15, at 1 ih. 30m., pos. 240°, dist, 70". 

The period of revolution given by measures between 



504 


NATURE 


[Oct iii iSyy] 


August ii and September 36 appears to be id. 6h. 18m. 

ras. 

The Near Approach of Saturn and Mars, 
November 3.— At the times of meridian transit at 
Greenwich the position of Saturn with reference to Mars 
near the conjunction of those bodies at the beginning of 
the ensuing month will be — 

November 2 ... Angle So ... Distance 24*5 
3 - » * 3 8 >» 94 

9, 4 ••• >» ai2 ft 22*0 

It will be seen that on November 3, about 8 p.m.. the 
distance is about equal to the greatest elongation of the 
Saturnian satellite Japetus, but the satellite is not on this 
occasion in a position to be occulted by Mars. 

New Comet.— A telescopic comet was discovered on 
the evening of October 2, at Florence, by M. Tempel, to 
whom we already owed the discovery of the remarkable 
comet of January, 1866, which is found to be associated 
with the November meteor-stream, and the comets of 
short period of 1867 and 1873. Its position at 9b. is 
6tated to have been in R.A. 23b. 51m., N.P.D. ioo° 19'. 
It was observed by Prof. Winnecke at Strasburg on the 
6th, and is described by him as pretty bright, about q'’4 
in diameter with a star-like nucleus 10'iim., and a faint 
tail 4' in length on an angle of 25 0 . The diurnal motion 
appears to be about 3*5 minutes in R.A. diminishing, and 
in N.P.D. about 64' increasing. 

It may be noted that the position of this comet on 
October 2 was not far from that which would be occupied 
by the short-period comet of De Vico, due about this 
time, if it had arrived at perihelion at the end of the first 
week in September, but the observed direction of motion 
of the new comet is contrary to that which De Vico’s 
must have under such condition, so that there can be no 
suspicion of identity. Prof. Winnecke’s observations on 
October 6 give for the comet’s apparent place at 
nh. i*m. 5s. mean time at Strasburg, right ascension 
23b, 36m. 2i*59S., south declination 14 0 36' 33"'o. 


BIOLOGICAL NOTES 

The Gombi Arrow Poison.— In a recent number of 
the Bulletin Mensuelde la Societe a'Acclimatation of Paris, 
M. M. E. Hardy gives a detailed account of researches and 
experiments on the active principle of the poison obtained 
from the seeds of Strophanthus hispidus . This plant, 
which belongs to the poisonous order Apocynaceae, was 
first observea by Houdetot, a French naturalist in Sene- 
gambia, afterwards by Smeathmann near Sierra Leone, 
by Baikie at Nupd, by Griffon du Bellay at Gaboon, and 
by Gustav Mann in Western Tropical Africa. It is a 
climber with a hollow cylindrical stem, and grows in the 
forests, where it ascends to the summits of the highest 
trees. The oblong, nearly sessile, opposite leaves are 
from ten to twelve centimetres long by five wide, and are 
covered with hairs, particularly on the under surface. 
The yellow flowers are borne on terminal cymes. The fruit 
is a cylindrical follicle somewhat thicker that the thumb, 
and contains from too to 200 oval seeds. By means of a 
fruit given them by the Paris Society, MM. Hardy and 
Gallois have discovered that the active principle is not, 
as was supposed, an alkaloid, and for it the name Stropkan - 
tine, given to it some years ago by Dr. Fraser, is retained. 
Besides, they succeeded in isolating a substance presenting 
the characters of an alkaloid, but which did not seem to 
possess any marked physiological properties ; for this 
they propose the name Ikhine, The former is very 
poisonous, a single crystal placed under the skin of a 
frog’s foot causing the cessation of the heart's action in a 
few moments. Even after this has taken place the animal 
Still possesses the power of motion, and it is only after 
respiration has become impossible, owing to the inter- 


ruption 6f circulation in the nervous centres, that death *’■ 
ensues from paralysis of the heart. These observations, 
though yet incomplete, accord pretty well with facts 
recorded by different authors, and seem to prove that 
StropkanEnei s really the poisonous agent in Strophanthus \ 
hispidus . The most elaborate experiments on the poison , 
found at the extremity of the arrows (used by the natives 
both in war and in hunting) are those conducted by MM. . 
CarviUe and Polaillon in the laboratory of M. Vulpian. 
They were made on various classes of animals and show 
that the deadly action is much more rapid in mammals 
and birds than in molluscs crustaceans, and fishes. On 
frogs under the influence of curare the poison acts much 
more slowly, though the respective actions of die two 
substances do not neutralise each other. 

The Gelada. — Several living specimens of this ex- 
tremely rare Abvssinian monkey, first described by Dr. 
Ruppell in 1835, have quite recently reached this country 
for the first time, and are being exhibited at the Alex- * 
andra Park. The exact affinities of the species have 
never been fully determined, different biologists placing 
it, some with the Macaques, others with the Baboons. 

It is peculiar in that tne male is covered with very 
lengthy air, like that of the Wanderoo, whilst the female 
is a much more ordinary-looking monkey. In the male, 
also, there is a bare spot in shape like an inverted T, 
upon the breast, which is of a bright-pink colour, 
becoming red and expanded into an inverted heart- 
shaped patch upon excitement The tail is long and like 
that of a lion, having a bushy tuft at the extremity. The 
colour is a sooty dark-grey brown, verging upon black ; 
the hands and feet are black ; the nails are powerful and 
long. The size of the male is about that of a Chim- 
panzee four years old. The eyes are close together, and 
the snout prolonged. The living animal has a habit of 
everting the whole upper lip when irritated, and thus 
exposing its formidable array of teeth. 

American I nsectivora.- Precursory notes on Ame- 
rican insectivorous mammals, with description of new 
species, by Dr. Elliott Coues, have reached us. A new 
sub-genus of Blarina is named Loriciscus . So rex , 

sphagnicola and S. evotis are new species determined by 
the author, whilst descriptions of S. pacidcus , S. ( Notio - 
sorex) crawfordi , and Blarina vtexicana are given from ' ; - 
manuscripts of Prof. Baird. 

Coagulation of Blood.— We notice an interesting 
paper by M. Fredericq, “On the Coagulation of the 
Blood/’ in the seventh number of the Bulletin of the 
Belgian Academy. The paper deals especially with y 
fibrinogen and its transformation into iibrine. The 
author having discovered that fibrinogen coagulates at . 
56° C, />,, at a temperature far lower than the tempera* > 
ture of coagulation of other albuminoids of the blood, - 
this property of fibrinogen enabled him to study the \ 
transformation of that body into fibrine, and to throw 
some new light on ihe obscure problem of coagulation 
of blood. The researches arc to be continued. ^ 

Persian and Sardinian Opiliones.— A memoir by % 
Dr. Thoreli, professor of Zoology at Upsala, has been 
published at Genoa containing descriptions of certain 
species of Opiliones from Persia and Sardinia preserved 
in the museum at Genoa, together with diagnoses of 
additional forms in the collection of the author, which » 
are interesting, either as being new to science, or as 
having hitherto been imperfectly known. In order to J 
advance the study of the Phatanoidea Dr. Thoreli has V 
incorporated in this treatise a revision of the European > 
genera, thus rendering it invaluable to eveiy arachnoldgist 
who is desirous of studying the group. J> 

The DaphniaDjE.— In the Btrichte <kr VerhandluH^en. f 
of the Freiburg Society of Naturalists Prof. Dr. August $ 
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Weismann, the eminent zoologist, and Herr August 
Gruber publish an interesting article oh their joint 
researches with regard to Daphniada^ a family of JEnto - 
mcstraca* These investigations were principally confined 
to the species Main a, of which M, rectirostris has been 
well known for a long time. Weismann now describes 
two new varieties and names them M. brachiata and M> 
paradaxa . Other researches relate to the male forms of 
the species Macrothrtx and Pasithea . 

The Fishes of Lake Nicaragua.— Drs. Gill and 
Bransford have recently investigated the fauna of this 
lake and contributed a paper to the Philadelphia Academy 
of Natural Sciences* The element of especial interest 
is the association of characteristically marine forms with 
fresh-water types. Thus, together with cicblids and 
characime, none of which are marine, we have a species 
of megalops, a shark, and a saw-fish. A similar combina- 
tion occurs in the Philippines, where, in a fresh-water 
lake, a saw-fish and a dog-fish are found. The megalops, 
however, is not known elsewhere in fresh water so isolated 
from the sea as Lake Nicaragua. These instances suggest 
caution in generedising on phy Biographical conditions from 
fossil remains. The most probable cause of such a com- 
bination is the detention and survival of salt-water fishes 
in inlets of the sea that have become isolated and 
gradually transformed into fresh-water lakes. * 


SOLAR RADIATION AND SUNSPOTS 

In the year 1875 two articles by Mr. H. F. Blanford 
on the connection between solar heat and sun-spots 
appeared in the pages of Nature (vol. xii. pp. 147 and 
188), in which it was shown that Mr. Baxendell’s con- 
clusion that the sun’s heat undergoes a periodical variation 
coinciding directly with that of the spots, appeared to be 
supported by the evidence of observations of the black- 
bulb thermometer taken at certain stations in Bengal and 
the neighbouring provinces. My attention has been 
recalled to the subject by the almost complete failure of 
the rainy monsoon this year in Upper India, and by the 
excessively high temperature ever since the middle of 
June, and I have been thereby led to attempt to discover 
whether any evidence in favour of Mr. Baxendell’s con- 
clusion, or against it, is to be obtained from the registers 
of meteorological stations in Upper India. I have there- 
fore gone over the registers of certain stations in the 
North-West Provinces and Oudh, where solar radiation 
temperatures have been recorded since 1869, and at which 
not more than one change of instrument occurred in the 
interval 1869-1876. The inference 1 draw from these 
records is exactly the opposite of Mr. Blanford’s. They 
do not afford any support to Mr. Baxendell’s theory, but 
the energy of solar radiation appears from them to be 
most intense when the spots are fewest. 

The reason oHhis discrepancy in the two sets of results 
will probably be found in the diffeient modes of treat- 
ment we have adopted in extracting from the registers 
their evidence regarding this question. Mr. Blanford’s 
treatment of the Silchar register, the results of which are 
given in his first paper, consisted in picking out certain 
44 clear days * on which the mean serenity at 10 a.m. and 
4 p.m. was 6-ioths of the expanse, or more, tabulating the 
maximum temperatures of solar radiation for ail these 
days in each month, and taking the average, neglecting 
the months of the south-west monsoon which are almost 
entirely wanting in clear days, as above defined. The 
results of the examination of the Darjiling register, 
given in the second paper, were obtained by deduct- 
ing from the three highest recorded temperatures of 
solar radiation in each half-month the corresponding 
maximum temperatures in shade, tabulating these differ- 
ences for each month, and taking the average. Both 
these devices, I think, introduce new elements of error, 


probably as great as those they were intended to obviate ; 
for, as Mr* Blanford himself points out, it constantly 
happens that the solar radiation thermometer records 
much higher temperatures when the sky is partly covered 
with broken cloud than when it is perfectly clear, the 
reason being, doubtless, that the instrument is then 
screened to a great extent from radiation into space, 
while the sun comes out from time to time, and exerts his 
full heating power upon it. I am therefore inclined to 
think that the somewhat higher radiation temperatures 
recorded at the Bengal stations in 1870, 1871, and 1872 
were probably due to the larger number of partially 
cloudy days in those years as compared with the years 
immediately preceding and succeeding therm 

In the clear atmosphere of Upper India the months 
of March, April, May, October, and November are gene- 
rally almost without a cloud, the mean serenity at stations 
on the plains during those months being over 7-ioths. 
There can, therefore be little error in taking the mean 
excess of the maximum temperature of solar radiation 
above the maximum in shade during those months in 
each year, as the measure of the intensity of solar radial 
tion during the year ; for the two irregularities introduced 
by occasional cloudy days, prevention of direct radiation 
from the sun to the thermometer and prevention of radia- 
tion from the latter into space, will to some extent 
counterbalance each other. 

The following table gives these yearly means for three 
stations Chakrdta, lat. 40' N., long 77 0 5$' E., 
elevation above sea-level, 7050 feet ; Roorkee, lat. 29 0 5a' 
N., long. 77 0 56' E., elevation, 890 feet ; and Lucknow, 
lat. 26° 50' N., long. 8i° o' E., elevation 370 feet. 

1869 1876 1871 1872 1873 1874 1875 1876 

Chakrdta ... 607 57% 627 6r2 63° o 654 67 6 646 

Roorkee ... 51-9 390 41*5 474 540 52 2 5-1*6 55*9 

Lucknow ... 44 5 43*5 47*2 47‘6 47° 47'6 49*1 54*2 

Mean ... 52*4 466 50*5 52*1 54*7 55*1 56*1 58*2 

It will be seen that the lowest of these numbers is that 
corresponding to the year of sun-spot maximum, 1870, 
and the highest is that for 1876, a year of very few spots. 

Unfortunately none of the thermometers in use at these 
stations between i869aod 1876 had been compared either 
with a standard or with the others, and as the instruments 
at some of the stations were in the meantime replaced, 
these results are doubtful within the limits of the error of 
such thermometers. This error probably never exceeds 
5°, but the difference between the numbers for 1870 and 
1876, given in the table, amounts, on the average, to 1 r6°. 
It is believed, too, that during the whole period, 1869-76, 
the thermometer at Chakrdta was never changed, and one 
thermometer was in continuous use at Roorkee from 1872 
to 1876. The differences in the table must therefore be 
the effect either of a real variation in the sun’s heat, or of 
a greater degree of absorption than usual during the wet 
and cloudy years, about the sun-spot minimum. Lest 
they should be attributed to this latter cause, I have 
examined the registers of the same three stations in. much 
the same way as Mr. Blanford did that of Silchar, and 
find that owing to the proportion of cloud being so very 
small, especially in October and November, the results 
are very little changed. The months of the south-west 
monsoon, June, July, August, and September, and those 
of the winter rains, ^December, January, and February* 
have been left out, and the only days counted during the 
remaining months are those on which the cloud proportion 
at four P.M., when the maximum thermometers were read, 
did not exceed 2-ioths. The only exception to this rule 
is the hill station Chakrdta, where the cloud proportion 
for the spring months had to be fixed at one-half. The 
exact temperature of solar radiation thus determined 
varies also in the way shown above, the only apparent 
effect of the treatment being the introduction of slight 
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irregularitie* for each statist which ahaMt j 6 wp$&t 
when the mean of the three is taken. • 

*$7© *87* 187a J&73 tft?4 187I *M 

Chakrita ... €o-6 $7-6 65*8 6r6 64-2 67°t> 68°3 6$-$ 

Roorkce ... 51-4 38 8 42-8 50 * 53 9 306 511 J37 

Lwknow ... 44-0 43-0 4510 487 47 8 51'! 49*8 S3< 


Mean ... 52<o 46 5 512 53 3 553 s 56 4 < S 1* 
Physicists antrair to stc we in the o Din ion that the tftttmfr. 
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I have > ot at hand any means of ascertaining the rela- 
tive velocities ofthe wind at European stations during 
the years about tfcomaximttm and minimum epochs of 
the solar cyde/but the anemometer records of Indian 
stations shows that the wind velocity varies directly with 
the temperature. The following table gives the mean 
velocity each w at live stations, as measured by a 
Robinson's sm al l anemometer. The figures represent 
miles per diem 


rature of parts of the "solar atmosphere, as indicated by 
the great outbursts of hydrogen and other well-known 
phenomena, must be highest about the time of maximum 
spot-area ; but I think the above figures will show that 
the question whether the amount of radiation which 
escapes into space is then at a maximum or not is still an 
open one. It must, at least, be admitted that the relative 
darkness of the spots is an indication of low temperature 
and consequent absorption. The registers of the Indian 
meteorological stations during the next ten years will 
probably give the data for determining the question, all 
the solar thermometers employed since the beginning of 
the present year having been carefully compared by 
exposing them side by side with an arbitrary standard 
before they were issued to the stations. The readings of 
one year will therefore be strictly comparable with those 
of another, notwithstanding the fact that breakages 
frequently occur. 

It will probably be said that the very fact, now pretty 
well established, that rainfall is greatest in maximum 
sun-spot years argues increased evaporation and increased 
solar radiation during those years. The stations whose 
rainfall returns have been examined by Mr. Mcldrum 
and those others who have worked at the subject are, 
however, not by any means uniformly distributed over 
the earth. The great majority of them are situated within 
or near the tropics, or in the maritime districts of tem- 
perate regions, and their more abundant rainfall in 
maximum sun-spot years might be easily explained by 
the diminished carrying power of the winds at that epoch 
of the solar cycle. Prof. Koppen has shown that the 
periods of maximum and minimum terrestrial temperature 
coincide approximately with the minima and maxima of 
sun-spots, and that both the maximum and minimum 
annual temperatures are reached somewhat sooner in the 
tropics than in the temperate zones. One would think, 
therefore, that the great convection currents of the atmo- 
sphere, depending on differences of temperature, would 
be least powerful a little after; the maximum of sun-spots 
which is the period of heaviest tropical rainfall, and blow j 
most strongly after the sun-spot minimum, the period of 
least rainfall m the tropics. The only data I know which 
would enable one to form an estimate of the rainfall of a 
large inland area in the temperate zone during a long 
term of years, are embodied in a diagram of the fluctua- 
tions of level of the North American lakes, given in a 
paper by Mr. G. M. Dawson, in Nature, voL ix. p. 506. 
The diagram shows a remarkable coincidence between 
the variations of the level of the lakes and those of the 
sun-spot area, and the inference Mr. Dawson draws from 
a comparison of the two curves appears to be that high 
water u* the lakes is the result of great solar activity when 
the spot-area is large. Since the appearance of this 
paper in 1874, it does not appear to have struck any of 
the readers of Nature that, in every instance except one, 
high water in the lakes preceded the sun-spot maximum 
by two or three years, and, in like manner, the lowest 
level was reached several years before the sun-spot 
minimum ; but a reference to the diagram will show that 
such is the case. It is evident* therefore, that high water 
in the lakes cannot be a consequence of numerous sun- 
spots, but it may be a commutative effect of greater eva- 
poration than usual and greater carrying power in the 
winds during the few years of high temperature succeeding 
the sun-spot minimum. 


Calcutta ... 
HaiiriHgh 
Benares ... 


Agra ... 
BareiBy 


*870 <871 *879 *873 1874 1875 *876 

t 22 I25 733 140 ISO I33 

-t- — 128 I40 157 160 172 l8» 

T9 $4 68 74 93 116 128 

tai 180 100 94 86 97 102 103 

124 114 89 64 67 72 75 — 


If the yearly average for the first four stations be taken, 
it will be seen that there is a regular increase in the 
velocity of the wind from 1871, the probable year of 
lowest terrestrial temperature, to 1876, which was probably 
the hottest year of the period It is, therefore, I think, 
at least possible that the excess of tropical and oceanic 
rainfall m maximum sun-spot years may be caused by 
precipitation near the place of evaporation, owing to the 
diminished force of the trade-winds and anti-trades at 
those periods, and that if the winter rainfall of Europe 
and America were examined, it might show an excess in 
minimum sun-spot years, derived from vapour brought 
by an unusually strong upper current from regions of 
great evaporation in the South Atlantic. 

The registers of nearly twenty years show that 
the winter rainfall of India, north of the tropic, is 
probably subject to such a periodic variation, and if 
this surmise be verified in the future it may prove 
to be of the greatest economic importance. Last 
cold weather these rains were unusually abundant, 
and enabled the cultivators of Northern India to grow a 
spring crop sufficient not only for their own wants, but 
for export to Europe as well as to the famine-stricken 
districts of Madras and Bombay. Both this year and 
last the regular summer rains have been far below the 
average, and almost any day since last June the vapour 
that in an ordinary year would have come down to fertilise 
the soil might have been seen passing overhead in the 
form of light cirrus drifted by a strong south-west wind. 
The moist easterly current from the Bay of Bengal, from 
which a large proportion of the rainfall of the Gangetic 
valley is generally derived, has this year scarcely pene- 
trated as far west as Benares. The natural consequence 
of this failure of the rains will be a famine in Northern 
India, unless, next cold weather, we get the heavy rains 
which the experience of past years leads us to expect. 

A comparison of the mean temperature, vapour tension, 
humidity, and rainfall for the month of July in the years 
1875, 1876, and 1877, shows that the extraordinary dry- 
ness of the present year is the result not so much of the 
absence of aqueous vapour from even the lowest stratum 
of the atmosphere as of the abnormally high temperature 
which prevents its precipitation. This will be seen from 
the following table 


July, i»7S 

Mean 

Temperature. 

... 8r 4 ... 

Vapour 

Tension. 

•984 . 

Humidity, 
per cent 

.. 84 ... 

Rainfall. 

inch©*. 

26-33 

„ 1876 

... 83-4 ... 

*97 • 

.. 75 - 

1005 

„ >877 

... 903 - 

•862 . 

.. 63 ... 

2*23 


The figures in the table are deduced from observations 
taken at Allahabad four times daily, viz., at 10 and 4 A.M. 
and p.M. The year 1875 was marked by unusually heaty 
local rains in July which laid a great part of the surround- 
ing district under water, so a comparison of 1876 and 1877 
with 1875 is hardly fair. The average rainfall of the 
month is 14 65 inches. HILL. 

Allahabad, August 29 
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FERT1USA TION OF FZptFERS BY INSECTS' 

3wit-' 

Abortion of all the Stamens in aMowtrin Four Successive 
Periods 

I N the theory of the development of the organic world 
useless and aborted organs are always of especial 
interest, as no other plausible explanation of them can be 
given except that they are inherited from ancestors to 


III other eondidons of life, they were useful ; it 
may therefore be #orth referring to a flower m which, in 
four successive periods, all stamens have been aborted, 
and accordingly four different degrees of abortion are to 
be distinguished. The species in which these flowers are 
found, Salvia pratensis, is a very common one, but the 
flowers alluded to efcfcer do not occur at all in the usual 
habitats of this species, or have hitherto been over- 
looked by most botanists, 1 found them during my last 
excursions in the Alps in some valleys of Switzerland 



Figs. u6-iap.~ Salvia pratenxix* Fig. n6.-~Side view of a hermaphrodite flower with the coroll* partly removed (31 : 1). Fig. TT7.— Side view ot 
a female flower <3$ : 1). Frc. 118 —Lower part of the two stamens of a hermaphrodite flower viewed obliquely from the front and from the riffht 
side (7 : 1). Fig. 1x9. — Front view of the same. Fig. 120 —Lower part of the left stamen alone seen on the inner side ; the filament bung 
hidden behind the connective. Fig. 121.— Right stamen as seen on the outside (7 : 1). Fig. laa.—Side view of a female flower, the half of 
the calyx and of the corolla having been removed (7 : 1). Figs. 1*3-129 — Gradations of abortion of the two last stamens (7 : x). 


(Albula, Julia, Landwasser, and Landquart valley). In 
these, and probably many other valleys of the Alps up to 
1,200-1,400 metres above the sea-level, besides the usual 
stems of Salvia pratensis with large hermaphrodite 
flowers, other stems with smaller purely female flowers 
are by no means rare. In these localities, consequently, 



Salvia pratensis is in the same state as Glechoma, 8 
Thymus, and some other Labiates in all or most of their 

l Con tinned from vol. xv< p. 475. 

In *11 figures cat » calyx, ca = corolla, n nectary, m * ovary, 
gyle, n » stigma, x ~ rudiments of the two aborted upper stamens, ji sc 
filament* of the two lower stamens, ct =* connective, u = upper anther-cell, 
* p » point of union of the two metamorphosed lower 

pi * point of the filament on which the connective rotates. 

3 See Nsniw, vol viii,, pp. iai, 143# * 6 x. 


habitats ; Salvia > pratensis is here, as Mr. Darwin 
calls it, in his late work, 1 a gynodicecious plant. In all 
other gynodioecious Labiatae two abortions of stamens 
have occurred in two successive, periods ; in Salvia 
pratensis , as I shall show, four. 

1. The Labiatae, as well as the Scrophulariaceae, have 
apparently descended from plants with five stamens. 
But as soon as the common ancestors of the Labiate 
family adapted their flowers to cross-fertilisation by 
bees in such a manner that their stigmas and anthers 
must necessarily be touched by the backs of these visitors, 
the uppermost of the five stamens stood in the way of 
the style, which for the purpose of this cross-fertilisation 
must stretch along the middle line of the upper side of 
the corolla and bend one of its two stigmatic branches 
downwards. Thus the uppermost stamen having become 
not only useless, but even directly disadvantageous, was 
doomed to abortion, and in the long time that has elapsed 
since then, has been so completely eliminated by natural 
selection, that not the smallest trace of it has remained, 
and only very exceptionally does it reappear by atavism. 
In those Labiatae in which the adaptation described has 
been perfected, the reappearance of the fifth stamen hap- 
pens, indeed, so extremely rarely that I have only once had 
the opportunity of seeing it, in a single flower of Lamiurn 
album , in which the upper lip was wanting, and, instead 
of it the fifth stamen was present. In the flowers of 
Mentha, however, in which the peculiarities of the Labiatae 
just-mentioned are much less developed, the fifth stamen, 
as 1 am informed by Dr. E. Krause, of Berlin, reappears 
more frequently. 

* “Oa the Different Forms of Flower* in Plants of the Suae Specie*-” 
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2. Whilst the flowers or "Labiatse are generally adapted stamens has been transformed to an upright, two-ar med 
to be fertilised only by bees of a certain sire, smaller lever, which, at its two opposite ends, bears the two 
ones entering the flowers without touching either the anther-cells, and, by a slight pressure on either of them, 
stigma or the anthers ; in the genus Salvia, on the contrary, turns on the filament, so that any bee entering the flower 
larger and smaller bees have been equally engaged in cannot but strike against the two lower anther-cells with 
the service of intercrossing. This has been effected by its head, cause the connective to rotate, and thus bring 
the following modifications The stigma bends further the dehiscent surfaces of the upper anther-cells into dose 
downwards, and the connective of each of the two lower contact with its back. In direct connection with this 



transformation of the two lower stamens, the two upper 
ones, which would hinder the rotation of the levers, nave 
aborted. But in contrast with the uppermost stamen, 
which has become superfluous at a much earlier period 
in the ancestors of the whole family Labiatae, and has 
since completely disappeared, the two upper lateral 
stamens, which have become useless not earlier than in 
the ancestors of the genus Salvia, in all or most of the 
species of Salvia still exist in the form of two little knobs 
fa Figs. 120-130). 

3, By the transformation just-mentioned of the two lower 
stamens in the genus Salvia not only have the two upper 
stamens become a hindrance, and thus been aborted, but 
at the same time the lower anther cells of the two lower 


some pollen, but sometimes they are quite sterile ; they 
are not yet grown together, but only adherent to each 
other so as generally to move in company. In Salvia 
pratensis , on the contrary, the two lower anther-cells are 
not only always completely sterile, but also metamor- 
phosed into two concave plates (/, Fig. 118-120) firmly 
grown together in front (at the point p, Fig. 118-120), so 
that they act as a simple plate, which, when pressed by 
the head of a humble-bee, causes the two connectives 
to rotate, and brings the pollen of the two upper anther- 
cells into contact with the back of the visitor. 

4. In the small female flowers of Salvia pratensis , 
also, whatever may have been their origin, 1 the last two 


stamens have been alienated from their original function 



and engaged in a new service, by which a sterilisation and 
metamorphosis of these has also been occasioned. Salvia 
officinalis and pratensis show us two steps of this further 
modification. In S\ officinalis 1 the connective (cl, Fig. 
130) is but moderately lengthened, the two lower anther- 
cells, although reduced in size, still commonly produce 

* The peculiarities of Salvia officinalis have beds fully and excellently 
described and explained by Dr, William Ogle. [Pefnlar Science Review, 
July *869, p. 061-^67.) 



anther-cells have become sterile, increased fertility of the 
small-flowered plants probably also in this species, as in 
other gynodioecious Labiatae, 8 compensating for the de- 

* I have attempted to give an explanation of the origin of the smsO- 
flowered female form of the gynodicccious Labia** in Naturjc, vol, viii . 
p 161. This explanation, however, li not in accordance with Mr. Darwin'* 
iew« published in bia newest work, *' On the Different Forms of Flower*.*] 
a As shown by Mr. Darwin, '*On the Different Forms of Flowers,** 
PP 299-309 i 
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crease in the size of theflowers and the loss of pollen. With 
the loss of pollen the whole machinery of the two-armed 
levers, which had been so gradually acquired and so 
exactly brought the pollen on the back of the visiting 
humble-bees, has become useless and begun to abort, 
and, according to its new origin, this last abortion, as is 
shown by Figs. 123-129, still offers various gradations 
from the perfect mechanism to an insignificant little flap. 
In this gradual succession of more and more reduced 
stamens of Salvia pratensis, we find some forms (Figs. 
125, 126) with a striking resemblance to the stamens of 
Salvia officinalis (Fig. 130), and some of the steps which 



Fig. 13a — Salvia officinalis. Flower of Salvia officinalis bisected 
longitudinally. 

are run through by this process of abortion seem to be 
quite analogous to those by which in former periods the 
stamens of Salvia pratensis have reached their astonish- 
ing singularity. 

Briefly, the original five stamens of the flowdr have 
aborted at the following four successive periods : — 

1. The uppermost stamen, in the ancestors of the 
family Labiatae (complete disappearance). 

2. The two upper lateral stamens, in the ancestors of 
the genus Salvia (reduction to little knobs). 

3. The two lower anther-cells of the two lower stamens, 
beginning to abort in Salvia officinalis ; abortion and 
metamorphosis perfected in S. pratensis . 

4. The two upper anther-cells of the two lower stamens, 

in the small-flowered plants of S, pratensis (abortion of 
the pollen perfected, abortion of the anthcr-cells and the 
whole stamens beginning). Hermann Muller 

Lippstadt 

THE RESTORATION OF THE ANCIENT 
SYSTEM OF TANK IRRIGATION IN CEYLON 

A WORK apparently pregnant with the largest and 
most beneficent results to the native population of 
Ceylon is in process of being carried out by the Colonial 
Government of that island. More than a thousand years 
ago a system of irrigation, the most complete and remark- 
able that the world has ever seen was in successful opera- 
tion in the Low Counter, and the object which the 
Government has in view is to restore to something like 
its pristine fertility a large proportion of the immense 
tracts of land— -many hundreds of thousands of acres in 
extent— that for want of water have fallen into a condition 
of the most utter sterility. Sir Emerson Tennant, writing 
twenty years ago on this subject, says, " The difficulties 
attendant on any attempt to bring back cultivation by the 
repair of the tanks are too apparent to escape notice. 
The system to be restored was the growth of 1,000 years 
of freedom, which a brief interval of anarchy sufficed to 
destroy, and it would require the lapse of long periods to 
reproduce the population and recreate the wealth in cattle 
and manual labour essential to realise again the agricul- 
tural prosperity which prevailed under the Singhalese 
dynasties. But the experiment is worthy of the beneficent 
rule of the British Crown under whose auspices the 
ancient organisation may be restored amongst the native 
Singhalese.” 

The origin of the system of irrigation spoken of dates 
asTar back as the year 504 B.C., when, according to the 
Singhalese Chronicle, Mahawanso, the first tank was 
built in the neighbourhood of his new capita^ Anuradha- 
poora, by Panduwasa, the second of the Hindu Kings. 


This was succeeded about seventy years later by two 
others formed in the same neighbourhood. In the year 
459 a.d. the Kalawewe Tank, the largest of all, was com- 
pleted* The retaining bund of this immense sheet of 
water is twelve miles long, and the circumference of the 
lake which it formed was no less than forty miles, the 
water being backed up for a distance of fifteen miles and 
conducted from the tank by means of a conduit sixty 
miles in length to the capital Sir Emerson Tennant in 
describing these remarkable reservoirs, says, “ Excepting 
the exaggerated dimensions of Lake Morris in Central 
Egypt, which is not an artificial lake, and the mysterious 
basin of A 1 Aram in Arabia, no similar constructions 
formed by any race whether ancient or modern exceed in 
colossal magnitude the stupendous tanks of Ceylon.” The 
same author estimates that at the time of its greatest 
prosperity the island contained a population of from 
fifteen to twenty millions, nearly all of whom must have 
derived their means of sustenance from irrigated lands. 
At the present moment, after all the care bestowed 
through three-quarters of a century by a paternal govern- 
ment, the population only amounts to 2,400,000, whilst even 
for this a large proportion of the food— 6,000,000 bushels 
of rice annually among other things — has to be imported 
from India, and the population itself must be considered 
to have been somewhat unnaturally increased during the 
last fifty years by the stimulus of European enterprise. 
The mass of the people too have changed their place of 
residence from the interior to the neighbourhood of the 
sea-coast, where trading and fishing instead of ricc-culti- 
vation furnish them a livelihood. The vast areas which 
formerly under the magic influence of a sufficient supply 
of water and a hot sun, produced their two or three crops 
of rice in a year are now absolutely deserted, frequently 
not a single inhabitant surviving where once a thousand 
found ample means of subsistence. The city of Anarad- 
hapoora, if its ruins afford us any means of estimating 
its magnitude, must have covered an immense area — no 
less than from thirty to forty square miles, and the popu- 
lation living on the spot and drawing its supplies of food 
from the immediate neighbourhood must have been corre- 
spondingly immense. Now it is a mere village in the 
midst of vast heaps of ruins. 

One of the most gigantic of these early irrigation works 
is supposed to have been originated by Maha Sen about 
the year 275 a.d., and, having been enlarged by Prakrama, 
Bahu I., who reigned in 1 1 53, to have received from him the 
name of u The Sea of Prakrama.” It consisted of a series 
of lakes formed by an embankment twenty-four miles in 
length and from forty to ninety feet high, by which the 
water of a large river and many considerable streams was 
hemmed in along the base of a range of hills and so 
forced into the valleys that a series of lagoons or lakes 
was formed extending for the above-mentioned distance 
and frequently several miles in width. A canal five miles 
in length conducted the waters of “the sea” to the Minery 
Lake, another of the works of Maha Sen, to be mentioned 
presently^ and a further canal from Minery led the waters 
to the neighbourhood of Trincomalie, in ail a distance of 
fifty-seven miles. When it is remembered how sudden 
ancl torrential the rains are in a country like Ceylon— the 
writer has known 18 inches of rainfall in forty- eight hours 
over a very large extent of country, and at one spot as 
much as 18*9 inches in twenty-four hours, — we cannot 
too much admire the vastness of such a work and the 
skill which enabled the native engineers to use the 
natural features of the country in such a manner that for 
a distance of twenty-four miles a single embankment 
sufficed not only to hem in the water for purposes of 
irrigation but also to provide a water-way for the trans- 
port of produce and merchandise. Along the whole 
course of this embankment and canal and wherever its 
tributaries carried the life-giving water there would be 
Without doubt a teeming population ; for irrigable land in 
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Ceylon is capable of supporting, according to official 
calculation, 1,000 persons to the square mile. In 1855 
there was not a single inhabited village, although a few 
patches of land were occasionally cultivated by people 
from a distance. The contrast between the remote past 
and the present condition of this half of the island is a 
piinful one to contemplate, but it is to be hoped that the 
Colonial Government wifi never stay its hand until all 
the useful works of ancient times have been restored and 
improved — but this will be a work of centuries. 

Long before the Christian era the main ambition of the 
kings of Ceylon appears to have manifested itself in the 
formation of tanks, and many kings are mentioned in the 
Mahawanso who, “for the benefit of the country/ 5 and “out 
of compassion of living creatures,” built a dozen or more 
of these splendid, but absolutely necessary, irrigation works. 
The Minery tank, some twenty miles in circumference, 
and irrigating an enormous area of fertile land now 
entirely barren, owed its origin, along with sixteen others, 
to Maha Sen, who reigned about the year 250 a.d. It is 
now merely a swamp, resorted to by enormous numbers 
of wild fowl. Up to the twelfth and thirteenth centuries 
Ceylon produced her own supplies of food, but in the 
fourteenth it appears that the island was obliged to im- 
port a poxtion of it from India. In 1301, it is related 
that there were 1,470,000 villages in Ceylon. In 1410, as 
many as 1,540,000, the term village implying hamlet, or 
even a single house where there are people resident. Of 
the vast majority of these, if they ever really existed, not 
a vestige is left except the ruined tanks, which show 
unmistakably where the foci of population formerly 
were. This was shortly after the conquest of the island 
by the MaJabars, who are believed not to have actually 
destroyed the fabric of the embankments, but by their 
system of government to have disorganised the village 
communities to such an extent that the works connected 
with the tanks fell into disrepair through neglect, the land 
became imperfectly irrigated, and the population gradu- 
ally died out. That this process was a perfectly natural 
one seems evident from the fact that the tanks do not 
show any traces of wilful damage, and also from the con- 
sideration of the almost innumerable evils resulting in 
death, of which a scarcity of water in a tropical country 
like Ceylon is productive. Indeed one of the most 
irighful diseases that have ever scourged the human race 
is believed to have been developed in these very localities 
chiefly through the want of proper food, caused by the 
absence of a system of irrigation. It is believed, too, and 
there is strong evidence, based on experience, for the belief 
that the disease entirely disappears wherever irrigation is 
restored. It will naturally be asked, “If the advantages 
of a plentiful supply of water are so enormous, why have 
not the tanks been restored before this, and what hinders 
their immediate restoration at the present time ? '* The 
reply is, that the creation of this magnificent system of 
irrigation was not the work of a decade, or even of a cen- 
tury, but of a thousand years of successful national 
development, and that therefore the restoration of it must 
be also a work of time. 

The object of this paper is to draw attention to the fact 
that the experiment of restoration is at the present mo- 
ment in process of being tried, and bids fair, after the 
lapse of half a century or so, to alter entirely the character 
of the island. The most remarkable success has already 
attended the efforts to afford irrigation facilities to the 
Singhalese on the East Coast. Where but a few years ago 
the natives where half-starved and the land apparently in a 
hopeless condition, the re-introduction of irrigation through 
the assistance of the Government, has transformed not 
only the people, but the country, as if by magic. Rice- 
fields, palms, and other fruit-trees abound, and the popu- 
lation is increasing at a rapid rate. Of this particular 
district the present Governor of Ceylon (Sir William 
Gregory), reported some four years ago to the Legislative 
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Council of the island in the fallowing terms : lja the 
month of April l visited the rice-growing regions of the 
Eastern Province, which are the creation of the irrigation 
works carried out by the Government. I never before 
saw such an unbroken sheet of grain. Save where some 
isolated trees, part of a recent forest broke the view, the 
eye wandered over some 20,000 acres of green paddy. I 
saw, wherever I went, a sleek, vigorous, well-fed, and 
thoroughly healthy population. Up to 1864 the lands 
under cultivation in this province were 54,000 acres, 
the chief impetus to the irrigation scheme having 
been given in 1857. In 1871 the lands in culti- 
vation were 77,000 acres. The Crown lands to be 
additionally reclaimed under works already completed or 
in course of completion, amount to 15,900 acres, equal to 
the support of 23,850 persons.” Again, speaking m the 
same report on the subject of the Great Tank already 
mentioned, he says : “ I am most anxious to put the full 
strength of the department at work in restoring irriga- 
tion to Nuwara Kaiawia. This magnificent district has 
the strongest claims upon us. It was once the granary of 
the island. It is now utterly neglected. It has a popula- 
tion of 60,000 persons and over i,6oo villages, which have 
each of them their tank. There are at least 1,700 of 
these tanks, and I am credibly informed not one of them 
has a sluice in order. I trust that a few years hence the 
population may present the same vigorous and thriving 
appearance as the population of the Eastern Province, 
and from the same causes— namely, good and plentiful 
food.” Of this same district a gentleman of very great 
experience told the writer that in travelling through it 
many years ago he came to a village where, of the thirty 
inhabitants, only one of them was able to carry water, all 
the others having been stricken down by hunger or 
disease. This destitution was caused by the failure of three 
successive rice- crops, and was not specially exceptional, 
but fairly representative of what takes place frequently 
in the district. If we compare the scenes of plenty and 
contentment as they exist in the Eastern Province at the 
present moment with what meets us in the Wanni, or in 
any of the northern districts, where tanks have not been 
extensively repaired, the contrast is most striking. We 
find an almost depopulated country, with here and there 
a wretched village peopled by a few miserable and more 
than half-starved inhabitants, who, in times of scarcity, 
which are not infrequent, are obliged to live on roots and 
wild herbs, who ate periodically decimated by a frightful 
disease, yet who seem bound to the spot where they were 
born, ana prefer to die there rather than move away to a 
more fertile and healthy district. It is, indeed, this disin- 
clination which possesses the agricultural Singhalese to 
move more than a day’s journey from his home that presents 
the greatest of all difficulties to the scheme for the restora- 
tion of the tanks. It is on this account that the process of 
restoration is always in advance of the supply of natives 
to take up the new land, unless the works happen to be 
in the immediate neighbourhood of population. The 
only plan, therefore, that has proved really successful 
under present conditions is to restore the tanks in the 
vicinity of villages, and induce the population to creep 
slowly onwards step by step, cultivating the more fertile 
pieces of ground as it advances, until the depopulated 
districts shall have been partially reclaimed, when the 
completion of the work will be a matter of comparative 
ease. Two typical instances of this mode of procedure 
have been mentioned to me by an official high in the 
Government service, as showing the effect of a well- 
regulated expenditure of labour and money in restoring 
irrigation works. In the year 1854 Mr. Bailey, whose 
name will ever be associated with this scheme for bene- 
fiting the natives, spent less than too/* on a canal some 
miles to the north of Mafcald, a country town a few miles 
north of Kandy. The village thus supplied with water 
had previously dwindled away until only three houses 
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were left, the rice-fields were deserted, and the famine* 
Stric ken in ha bitants declared that they would die where 
their fathers had lived and died rather than migrate to a 
part of {he country that was, unknown to them. Ten 
years after die improvement was made the spot had 
become a little oasis in the desert nearly 200 acres of 
rice were under cultivation, yielding about thirty bushels 
per acre, and supporting a population of several hundreds. 1 
Almost in the same neighbourhood a sum of between 
zoo L and 300/. was spent on an old canal fifteen miles in 
length by the same zealous Government official already 
mentioned. Many hundreds of acres were brought under 
cultivation, and in ten years’ time, instead of a starved 
and fever-stricken population of 150 inhabitants, no less 
than joo able-bodied men were on the list as liable to the 
road-tax. The changes in these, as in other instances, 
took place as if by magic, yet the means employed 
in effecting them were of the most limited and simple 
nature. The secret of the success lay in the fact that a 
famishing and disease-smitten population was within a few 
miles of the spot, and the remnants of ancient engineering 
skill were ready at hand to guide the labourers on to 
certain success. Since the above tentative experiments 
were made, very great changes for the better have taken 
place in the condition of the agricultural part of the 
native population. The carrying out of the scheme for 
the restoration of irrigation works is recognised’ as one 
of the chief duties of the Colonial Government, and 
there is little danger that, after the real success which 
has attended it so far, any future Government will allow 
it to be interrupted* The policy of the Colonial authori- 
ties may be summed up in the pregnant words of Sir 
Wm. Gregory’s address to the Legislative Council in 
1876 : — “I consider that at least 100 tanks should be 
supplied with sluices, and properly repaired each year ; 
and I have asked the Secretary of State to fumisn me 
with an additional number of well-trained officers, by 
whom these works will be carried on with vigour. There 
is no boon which the Government can confer on the vil- 
lagers more legitimately than this. It is a reward for 
their own exertions, and I am confident that each year, 
as it becomes better understood; it will be more appre- 
ciated, and that it will be recognised everywhere that the 
Government have no other object in it than to increase 
the comfort and resources of the people.” It will appear, 
from what has been quoted, that the tanks are not re- 
paired free’of cost and then handed over gratuitously to 
the villagers, but the natives are required to give a cer- 
tain amount of labour in restoring the tanks, and also to 
pay a small rent or tax on the land cultivated, so that, 
whilst the native cultivator is the chief gainer by the 
undertaking, the Government is no loser. If there could 
have been a doubt as to the wisdom of the Tank Restora- 
tion scheme, the experience of the last three years must 
have dispelled it and proved how absolutely necessary a 
system of irrigation is to the welfare pf the natives. In 
the address above quoted, whilst speaking of the cholera 
and other diseases which had visited several of the pro- 
vinces, the Governor says “ It is remarkable that the 
inhabitants of the Eastern Province enjoyed perfect im- 
munity from epidemics of all kinds. It is an interesting 
question, tm which I do not give an opinion, whether 
this general immunity from disease in the Eastern Pro- 
vince is due to the abundant supply of food throughout 
the populous part of it, the result of irrigation works.” 
At the same time he speaks of the restoration of two 
of the large tanks as complete* One of these will 
irrigate 23,000 acres, equal to supporting a population of 
35»ooo .persons; the other will bring large tracts of 
jiiagntfifent land irito cultivation, and dissipate the un- 
hemthineis of the district which has hitherto prevented 
sentemem. *■ 

A mir 111 “ liport * * bou ‘ 


To look back over the early history of the attempts 
under Sir Henry Ward to restore the above system of 
irrigation, is like reading the accounts of the commence- 
ment of a successful campaign. The difficulties encoun- 
tered were sufficient to discourage even enthusiastic 
philanthropists, chief amongst them being the utter dis- 
organisation of the village communities through the 
abolition of compulsory labour and the rooted dislike of 
the natives to migrate from one spot to another. For 
the recent part of the evil caused by this disorganisation 
the British Government was alone to blame, for in abo- 
lishing Rajekaria they abolished the right of compelling 
villagers to keep their tanks and watercourses in repair. 
By doing this they practically placed the distribution of 
the most valuable property of which the natives were 
possessed in the hands of the strongest, and consequently 
the most unscrupulous, inhabitants of each district In 
a dry season, when there was barely sufficient water to 
irrigate the fields along the course of a canal, those who 
who were nearest to the source of supply would probably 
get more than their share, whilst those who were furthest 
from it and had an equal claim on it might get none ; 
but, generally, the strongest party would get the advan- 
tage, to the ruin of the weaker. Dams would be built at 
various points along the course of the stream by one 
party, and as quickly destroyed by another. Intermin- 
able feuds were the results, and appeals to the courts of 
law, which, not being guided by native customs, only 
made matters worse. The canal, too, which ought to 
have been kept in proper repair by the united efforts cf 
all who benefited by it, was allowed to fall year by year 
into a more ruinous condition, after compulsory assistance 
had been abolished, the residents on the upper portion 
of it refusing to aid those on the lower to repair the 
breaches made by the annual floods. Consequently the 
work that was done was ill done, and only of a temporary 
character. Soon it became beyond the power of isolated 
communities to effect the necessary repairs ; the lands 
fell out of cultivation, and the population, after a long 
struggle with their neighbours, either died out or sought 
a living elsewhere. The early legislation in 1856 was 
based on a revival of the native customs and a compul- 
sory distribution of the necessary work among »h 
different villages, a majority of two-thirds of the inha- 
bitants being enabled to place the lands under the 
Irrigation Ordinance, and to compel the assistance of 
all who benefited by the supply of water. The scheme 
resulted in complete success. It met the great want of 
the natives ana the interminable disputes about boun- 
daries and rights of water, which was as much property 
to the natives as the land itself, soon ceased. The 
Government claimed its own and sold large portions of 
it by auction at a very reasonable rate, the upset price 
being generally 1 /. per acre, the land continuing to be 
chargeable with a yearly tithe to the Government of from 
3*. to 4 s. per acre. In special cases the Government 
granted even easier terms in order to induce the natives 
to settle in particular localities. Newly-purchased land 
was allowed to be free from tithes for four years, and the 
purchase-money was spread over an equal period from 
the time of sale. The pecuniary result was most grati- 
fying to the Government, and the benefit conferred on 
the natives inestimable. 

A few words will be sufficient to describe the character 
of the cultivation which this system of irrigation is in- 
tended to promote. A crop of rice, or paddy, as the 
undressed grain is called, requires about ninety days to 
come to perfection, and during this time it must be sup* 
plied with about thirty inches in depth of water, or a little 
over 4,000 cubic yards to the acre. The first and second 
watering of the paddy takes place within a fortnight of 
the sowing of the seed, and the water is only allowed to 
remain on the land for a short time. The three sub- 
sequent waterings take place about the twentieth, the 
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fortieth, and the sixtieth days after sowing, from eight to 
ten inches of water being us^d each time* and the water 
is allowed to remain on the land until it has evaporated. 
This system, though more or less modified according to the 
dimate and the supply of water, is fairly representative of 
rice-cultivation in the lowlands of Ceylon. The official 
estimate of the produce is about thirty bushels per acre. 
It is probable that exactly the same system existed in the 
very earliest times, and that the Singhalese engineers 
were able to regulate the flow of water through the tank 
sluices just as they wished. It certainly seems unreason- 
able to suppose that the men who could design such a 
vast irrigation system with no better means of levelling 
than that of leading water by actual experiment from one 
point to another, should fail in minor matters such as 
sluice-gates, Yet the writer believes that nothing is 
known as to the manner in which the flow of water was 
regulated. It is true that in some of the sluices a square 
masonry well is found leading upwards from the sluice 
soon after it has entered the embankment from the tank, 
but there is nothing left to show how it was used. Captain 
Sim, R.E., some years ago suggested that it was intended 
to break the force of the water rushing in flood-time to- 
wards the sluice and reduce the velocity of the water in 
the sluice to that due to the pressure in the well only. I 
am however inclined to think that a frame of wood some- 
what in the shape of a box strongly braced together was 
fitted into the well so that it could rise and fall readily 
under the influence of the water in the tank, and that by 
placing weights on the top the frame might be forced 
down so as to cut off either partially or wholly the water 
issuing through the sluice. Wherever rocky foundations 
could be found for a dam or a ledge of rocks for a spill- 
water, the native engineers, as i? distrusting artificial 
constructions, would be sure to utilise them. In some 
cases, where it was possible to include masses of rock in 
the embankment, the sluices themselves would be cut out 
of the solid gneiss and the work thereby rendered as 
indestructible as the rock itself 

It will no doubt be somewhat surprising to persons who 
are only acquainted with the system of rotation of crops in 
vogue in Europe, that these rice-lands can be made to pro- 
duce year by year for hundreds of years consecutively, one 
or two crops of grain annually without the land becoming 
exhausted or requiring to be continually renovated by 
manure. The explanation, however, seems to be that 
sufficient vegetable matter is carried down from the hills 
partly in solution and partly in suspension in water to 
supply all the waste produced by the continuous cropping. 
Those who have visited the richest alluvial valleys of 
California and Australia will no doubt have been struck by 
the fact that the most fertile soil is always found where the 
alluvium has been deposited in extremely fine particles and 
in water practically at rest, conditions which obtain in the 
paddy fields of Ceylon, and must have obtained formerly 
on the Hunter River in New South Wales, and in the 
valleys opening on the Bay of San Francisco. 

I cannot belter conclude this paper than with an ex- 
tract from a minute by Sir Henry Ward, after a tour of 
inspection in 1859 : — 

** The village of Samantorre is a very fine one, and 
stands on the borders of the richest plain in Ceylon, con- 
taining, as it does, nearly 15,000 acres of paddy. Mr. 
Birch and Mr. Cumming informed me that the scene of 
joy and excitement exhibited by the whole population 
when the water first came down from the Ericammam, in 
July, 1858, and saved a magnificent crop from destruc- 
tion by drought, was one of the most striking things ever 
witnessed. Hundreds of people had collected at Saman- 
torre as soon as they knew that the sluices were to be 
opened ; and when the water was actually seen ad- 
vancing down the bed of the dried-up river, the shouts, 
the firing of guns, the screams of the women* the darting 
off of messengers bearing the news ii* every direction, 


made a deep impression on all who saw it. They felt 
that a great work had been done, a great benefit conferred. 
But 1 feel also that under British rule this benefit ought 
to have been conferred thirty years ago upon a people so 
capable of appreciating it. Indeed, knowing what I now 
know of the history of the Eastern Province, I hold that 
what the Government Is doing in 1859 is simply the pay- 
ment of a debt incurred by our rash interference with a 
people of whose habits and wants we knew nothing. 
This error is now m part repaired. 44,000 acres of land 
are already under paddy cultivation, and I see reason to 
believe that the amount will be not less than 60,000 
acres in 1861, when the irrigation works have obtained 
their full development. But this will require constant 
attention on the part of the Government and of its local 
representative. The maintenance of the system must 
never be lost sight of, and should unforeseen demands for 
assistance atise they must be met liberally and promptly 
The words of so successful a governor have not been 
forgotten. The present governor, Sir William Gregory, 
has devoted all his energies to the carrying out of what 
was so well begun. The survey and engineering staff of 
the colony has been considerably increased, and the 
restoration of nearly the whole of the ancient irrigation 
works, besides the creation of new ones, may now be 
considered to be only a question of time. 

R. Abbay 

NOTES 

The Times devoted a leading article last Thursday to Mr. 
Forster’s remarkable speech at Bradford, in which he attempted 
to indicate the latest ideal of what elementary schools and univer- 
sities ought to be. The ’Times' summary of the points of Mr, 
Forster’s address is very satisfactory. 41 Mr. Forster’s notion of 
a public elementary school is very unlike that which has been 
commonly entertained. The school is to be for the benefit of all 
classes. All subjects are to be taught at it, with no other limita- 
tion than" such as may be imposed by the wants or capacity of 
the scholars. The secondary school is to supplement the teach- 
ing of the primary school, and to do for b jys of a more advanced 
age the same sort of work which the primary school has done for 
them up to the age of thirteen or fourteen. That science should 
be introduced as a regular part of the school course is, in Mr. 
Forster’s opinion, most desirable. History and geography he 
considers, indeed, as of even greater importance than science, 
bu< he places the claims of science above those of grammar, and 
seemingly above those of the study of language in any form. He 
is very hopeful that die older universities will consent to model 
themselves on the plan he suggests, and to grant degrees for 
science without insisting on Greek and Latin in addition to it. 
If they will not do this, or if they are very long about it, he will 
look to younger bodies, untrammelled with literary traditions, to 
take their place in this matter. What Oxford and Cambridge 
may refuse, Manchester and Leeds will make no difficulty in 
granting, and a combined university for the North of England is 
to be set up accordingly and invested with the necessary powers,'* 
The Times does not seem to know very well its own mind on the 
subject referred to by Mr. Forster. It clings to the old ways, 
and virtually confesses that the new ways are as indispensable as 
the old, that some knowledge of science is now indispensable to 
all. Mr. Forster declare; we have no right to erect Board 
Schools and compel children to attend them, only to give them 
a smattering of the three R’s. The purpose of these schools — 
which he, with many others, thinks ought to be open to all 
classes, and afford an elementary education which would be con- 
sidered adequate by any class— is to fit the children who attend 
them to make a fair start in life, and m this scientific age, as 
the Times virtually admits, no one can be said to have a fair start 
if he be ignorant of at least eomc of the results Of science. Mr. 
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Forster rightly believes that science affords at least as good a 
mental discipline as the study of languages as the latter is carried 
on at our schools and universities ; and indeed, there need be no 
dispute on the matter as there now exists abundance of material 
for comparing the mental power of the scientific man with that 
of the pure literary man. We need scarcely repeat the argument 
that to omit science from education either in the school or uni- 
versity, is to leave at least one half of the mind untrained, and that 
loo in more respects than one, the most important half. In the 
issue of the Times that contains the leader referred to, it is re- 
ported that the School Board for London is to move Government 
to establish one or more secondary schools in each School Board 1 
district, to which such children may be transferred as prove an 
aptitude for carrying their studies further Thus so experienced 
a body as the London School Board are driven to the conclusion 
that elementary education as at present conducted is an inadequate 
provision for the wants of our youth. It is simply a question of 
time, and a very short time too, the introduction of science into 
schools of all grades. The old universities have been driven to 
It, and even Mr. Forster is struck with their modern liberality. 

The French Geological Society has appointed a large com- 
mittee of organisation in connection with the International 
Geological Congress to be held in Paris in 1878, the plan 
of which we described in vol. xv. p. 87. The president 
of the committee is Prof. Ed. Hebert, and the secretary 
Dr. Jannettaz. We trust that English geology will be well 
represented at this congress. At the recent meeting of the 
American Association Prof. Sterry Hunt presented the report of 
the general committee of the proposed congress. A circular in 
English, French, and German, had been sent by the secretary to 
the principal scientific societies and academies, as well as to the 
workers in geology throughout the world. The response to this 
invitation has been most gratifying. The Geological Society of 
Fiance has formally recognised the great importance of the 
objects proposed, and promised its hearty co-operation. Spanish 
and Italian geologists have translated ami published the circular 
in their respective languages, and have communicated to the 
secretary their strong approval of the plan. The Geological 
Society of London and the Geological Survey of Great Britain 
have also formally signified their approval of the objects, and 
the co-operation of Norway, Sweden, Russia, and Austro- 
Hungary is promised. It is to be regretted that Germany has 
declined to take a part in the International Exhibition of 1878, 
but it is hoped that this will not prevent her geologists from 
joining in the proposed congress. The director of the Geological 
Survey of Japan promises to take a part in the work, and the 
same assurance comes from Brazil, where the circular has been 
translated into Portuguese. Chili and Mexico have also re- 
sponded, and promise an ample representation of their geology 
at Paris next year ; while Canada, both through her Geological 
Survey and in the person of Dr. Dawsor^ will probably be 
represented. The Government of the United States has as yet 
failed to accept the invitation of France to take part in the 
Exhibition of 1878, so that American geologists are not certain 
that they will be able to participate in the International 
Geological Exhibition. In any event it is probable that several 
members of the American committee will be present at the pro- 
posed Geological Congress. It is recommended by the Standing 
Committee of the Association that in addition to the names of 
iProf. J, P. Lesley, of Philadelphia, and Prof. A. C. Ramsey, 
Director of the Geological Survey of Great Britain, already 
added to the International Committee, the presidents for the 
time being of the Geological Societies of France, of London, 
Edinburgh, and Dublin, of Berlin, of Belgium, Italy, Spain, 
and Portugal, and of the Imperial Geological Institute of Vienna, 
be invited to form part of the committee. 

The subscription list for the Liebig Memorials is now closed* 


For that at Munich, 5, 750/. has been subscribed, and for that 
at Giessen, 1,200/. 

Dr. Hermann Karsten, Professor of Mathematics and 
Mineralogy lathe University of Rostock, died on August 26* 

It may interest mathematical readers to know that the lecture 
given by Prof. Voss, of Darmstadt, on the occasion of the Gauss 
centenary, has been published by Bergstracsser of Darmstadt. 

Dr. Werner Siemens has contributed to the National 
Zeitung %omt very interesting notes on the history of the torpedo. 
Dr. Siemens maintains that the first idea of protecting navigable 
waters by means of sinking mines is due to C. Hemly, Professor 
of Chemistry at Kiel, along with whom he laid the first sub- 
marine mines in Kiel Biy, during the Schleswig- Holstein war. 
The service of Prof. Jacobi, of St. Petersburg, who was not 
aware of the earlier works at Kiel, consisted in the introduction 
of contact-torpedoes, and the application of the name torpedo to 
submarine mines. 

M. Faye, who is a candidate for the post vacant by the death 
of M. Leverrier, is a Government candidate at the present 
election. 

Preparations are being actively made for Prof, Nordens- 
kj old's voyage along the north coast of Europe and Asia, and out 
by Behring's StraitP, which even'in summer are by no means free 
of drift ice. Already a steamer, the Ve%a> has been purchased 
for the expedition. The greater part of the cost of the under* 
taking will be defrayed by Mr. Dickson of Gothenburg, King 
Oscar of Sweden being also a contributor to a considerable 
amount. 

A Paris telegram states that Capt. Wiggins’s vessel, the 
Thames , after wintering at Jenissei, grounded at the mouth of 
the river on starting, and has not yet been floated, though its 
cargo was thrown overboard, including, it is feared, the collec- 
tion of Mr. Seebohm, the English naturalist, who was a 
passenger. 

It is stated that it is the intention of Sir Allen Young to have 
the Pandora refitted, with a view to another start for the Arctic 
regions next spring. Sir Allen will most probably try the Spitz- 
bergen route in preference to Smith’s Sound. Should Sir Allen 
decide on carrying out his views, the Pandora will be fitted with 
a hurricane deck over her spar deck, and undergo a variety of 
alterations which the great experience of her owner has shown 
to be necessary. 

Mr, Barclay, a naval officer recently arrived in South 
Australia, has been engaged to take charge of a party about to 
explore the country from Alice Springs, on the telegraph line, 
towards Queensland. 

On October 2nd, the Annual Conversazione of the Chester 
Society of Natural Science was held in tbt Town Hall of that 
city. The objects exhibited were of great interest, illustrating 
the work of the members in examining the natural history, 
geology, and botany of the Society's district, and were well 
appreciated by a very numerous gathering. During the evening 
a bust, executed by Mr. Belt, of the late Canon Kingsley, was 
unveiled by the Dean, who announced the conditions under 
which a “ Kingsley Memorial” prize and medal are offered 
annually to residents in the Society’s district for research into the 
botany, geology, and natural history of the area in question, 
these subjects being taken in rotation. There can be no doubt 
a stimulus will be given by these prises to original and local 
research, which will be the means of not only increasing the 
taste for natural science in the district, but of yielding results of 
real scientific value. 

The observatory on the Pic du Midi, France, has been con- 
nected with Bogn&res by an electric telegraph, and Gen. 
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Nansouty has resumed his former post with the power of sending 
warnings to the lowlands, The telegraphic line from Bagneres 
to the Pic is 28,000 metres long; the altitude of the Pic is 
2,866 metres, and of Bagn&res about 550 ; consequently, the 
difference of altitude exceeds 2,300 metres. The laying of the 
telegraph was a very difficult operation, and a portion of the 
wire has been placed underground. A number of lightning- 
conductors have been established for protection, and the 
extremity of the line has been immersed in the lake of Oncet at 
a small distance from the final slope. Warnings and regular 
observations will not be sent to the international head office at 
the observatory, until a final decision has been made as to 
Leverricr’s successor and the organisation of French meteorology. 
Great efforts are being made by the Meteorological Society to 
establish a special meteorological office. 

Bunsen’s “ Gasometrische Methoden ” have appeared in a 
second revised and enlarged edition. 

There was a severe earthquake shock at Geneva on Monday 
morning. Clocks were stopped, bells were rung, buildings 
cracked, and the English and Russian churches were rather 
shaken. No great damage was done. The shock extended to 
Berne, Mulbouse, and Malesina in North Italy. 

The meeting of the Sanitary Congress at Leamington last 
week was decidedly successful so far as the value and appropriate- 
ness of the papers read are concerned, and we hope that sub- 
stantial practical results will soon follow. A very interesting 
paper was read by Surgeon-Major De Chaumont on the effects 
of climate upon health. His conclusions were : — (1) That with 
proper hygienic precautions there is hardly a place on the earth 
where man may not enjoy good healih, and that where this is 
not found possible it is from the existence of malaria ; (2) that, 
admitting this much, there are, however, still differences existing 
which render residence in certain climates more desirable tlian in 
others, as most conducing to the fullest health and vigour ; (3) 
that the possibility of acclimatisation has been greatly exaggerated, 
but that there still remains a residuum of truth in the idea ; (4) 
that there is still a certain importance to be attached to the 
climatic treatment of disease, although the particular factor or 
factors that produce the influence are still involved in much 
obscurity. 

The Prefect of the Seine has issued a decree forbidding bakers 
and pastrycooks to bum in their ovens wood which had been 
painted or impregnated with any metallic salt This measure haa 
been taken in conformity with the advice of the Council of 
Hygiene, which is said to be giving other signs of its renewed 
life and activity. 

M. Gaston Tissandier and his brother have made an asoent 
from Giffard’s aeronautical gas-works, for the purpose of collecting 
the dust floating in the atmosphere. The method [employed has 
been to condense the moisture of the air and analyse the water 
and ice thus obtained with a microscope. 

The English price of the International Rtvuxo has been 
reduced from 4s. Gd, to haff-a*crown. This is presumably done 
to bring it ott a level with the Contemporary and Nineteenth 
Century in price as well as in general aim. 

The Gentleman's Magazine for October contains an account, 
with a map, of the missionary colony, livingstonia, on Lake 
Nyassa, by Mr. F. A. Edwards. 

The members of the Woolbope Club, struck with the absence 
of any good illustrated English work on the apple and pear, 
have decided to publish a “ Pomona,* in whkh a carefully- 
ooioured illustration will be given of aS the bestynrieties of 


apples and pears grown in Herefordshire— and therefore in 
England— $0 as to call the special attention of all fruit-growers 
to those Varieties which are most worthy of cultivation. Every 
apple or pear described will jhave its outline and coloured repre- 
sentation, whilst tiie descriptive letterpress and general produc- 
tion of the work will be under the supervision of Robert Hogg, 
LL.D., F.LmS., Sec., &c. The Woolhope Club proposes to 
publish the “ Herefordshire Pomona ” in annual parts, of full 
quarto size, one at the close of each year. Each part will consis 
of six or more coloured plates, according to the amount of annua 
subscriptions received. The Club guarantees the publication of 
the first part at the dose of the present year, 1877, and it will 
contain an introductory paper on “ The Early Histoty of the 
Apple and Pear,” and also one on the “ Life of Thomas Andrew 
Knight,” president of the Royal Horticultural Society, “and 
his Work in the Orchard.” 

In a new form of the Sprengel air-pump described in a paper 
at the British Association by C. II. Steam and J. W. Swan, the 
mercury reservoirs at the top and bottom of the pump are closed 
so that the external atmosphere exerts no pressure on the surface 
of the mercury contained within them. In consequence of this 
the fall-tube may be much shortened while the efficiency of the 
instrument is retained. At the commencement of the exhaustion 
of a receiver the mercury supply reservoir is filled to the top and 
closed by a stopper ; a small exhausting syringe attached to the 
reservoir at the bottom of the fall-tube is then set in action, 
which removes a considerable portion of the air from the receiver 
to be exhausted, and also very mucli reduces the pressure on the 
mercury in the lower reservoir ; the flow of mercury through the 
pump rapidly completes the exhaustion. A small vacuum tube 
with aluminium wires a quarter of an inch apart was exhausted 
in twelve minutes to such an extent that an induction coil giving 
sparks half an inch long in air failed to produce the faintest 
luminosity, the fall-tube of the pump being only nine or ten 
inches long. 

At one of this year’s meetings of the Dresden Naturalists* 
Society “Isis,” Herr Schuster read an interesting extract from a 
chronicle of the town of Meissen, dating from the year 1590, and 
written by l’eter Albinus, in which the mines in the environs of 
Meissen are described. Amongst the natural products of the dis- 
trict the author mentions the numerous vases and unis which were 
frequently excavated, and were supersiitiously believed to have 
grown in the ground. People at that time believed them to be 
inhabited by dwarfs, and that when winter approached they 
sank down deeper into the earth ; while in spring, and par- 
ticularly in May, they again rose to the surface, and thus formed 
a flat little cone above themselves. Although Albinus himself 
thinks this belief rather too coarse, and ventures his opinion that 
the objects in question are artificial— thus showing that already 
three hundred years ago the interest in these remains of pre- 
historic times was a vivid one— it is to be regretted that the super- 
stition we have mentioned has even up to this day not yet died 
out entirely, since a great part of the uneducated masses in 
Saxony are still of the same opinion with regard to the vases 
and urns. 

At another meeting of the same society some interesting 
statistical data were given showing the total quantities of the 
various products obtained from a single Saxon mine, the Him- 
melfahrt Fundj>rubf t near Freiberg, since its opening in the 
year 1524, This mine up to the end of 187$ had yielded about 
535 tons of silver, 54,125 tons of lead, 1,785 tons of copper, 
13,58$ tons of sulphur, 2,175 ton i of arsenic, and nearly the 
same quantity of zinc. 

A third note of interest read at a meeting of the same 
society was by Herr L. H. Zeittelcs, and treated of the prebis- 
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torical ancestors pf our common house dog. The author, who 
studied the subject fa eleven years, w^ed at the conclusion that I 
neither wolves nor foxes had mf J»rt » the phytogeny ot the 
dog, hut that jackals and the galled Indian mo\U Cams 
pallipa, Sykes, were the original ancestors of Cams familiar is. 

Thb first volume of the Annals of the Royal Belgian Museum 
of Natural History contains the first part of Van Beneden’s work, 
1* Description des Ossements fossiles des environs d 5 Anvers/' 
which deals with the Pinnipeds, and is illustrated by fourteen 
engraved plates. 

The additions to the Zoological Society’s Gardens during the 
past week include a Grivct Monkey ( Cercopitkecus griseo-vindis) 
from West Africa, presented by Mr. R. Dudgeon ; a Lion [Fells 
lea) from Persia, presented by Mr, F. Pollock ; a Common Seal 
(Phoca litulina) from the British seas, presented by Mr. G, 
Mellin ; a Great Kangaroo ( Macropus giganieus) from New 
South Wales, presented by Mr. T. Phillips ; a Collared Peccary 
{DicotyUs ta/afu) (rota South America, presented by Mrs. E. J. 
Barrett ; two Emus ( Dromceus novcr-holiandta) from Australia, pre- 
sented by Lord Francis Conyngham, M. P., F. Z. S . ; two Peregrine 
Falcons [Falco perigrinus), European, presented by Mr. Darill 
Stephens ; a Black-headed Partridge ( Caccabis tnelanocgphala) 
from Hedgar, a Hyacinthine Porphyris ( Porphyrio hyacinthinus) 
from Mesopotamia, presented by Capt. Burke, S.S, Arcot ; a 
Vervet Monkey ( Cercopitkecus lalandii ) from South Africa, 
an Arabian Gazelle { Gaiella arabica ) from Arabia, deposited. 


AMERICAN SCIENCE 

TN the last number of the American Journal Mr, Charles 
A Wachsmuth continues his notes on the internal and external 
structure of palaeozoic corals, and discusses the construction of 
the summit and its value in classification. He believes that 
while the construction of the ventral disc or actinal side of the 
calyx has not received the attention it deserves, it affords a clear 
and important distinction between recent and ancient crinoids. 
Commenting on Roomer’s classification of “the true crinoids 
which are supported by an articulated or jointed column ” given 
in iMhica geognostica, 1855, Mr. Wachsmuth says he expects from a 
dissection of Synbathocrinus that in other of the Cupressocrinidne 
the central opening was closed, and that the consolidating 
plates were futthcr overlaid with plates forming the floor of a 
passage in connection with the arm furrows and visceral cavity. 
In speaking of the Cyathocrinidm he refers to the covering of 
Cyaihocrinus, as throwing light on the summit structure of other 
genera, and remarks : “It is worthy of note that the Cyatho- 
crinidce, in the structure of their vault, bear closer resemblance 
to the recent crinoids than almost any other group, And seem to 
hold an intermediate position between modern and palaeozoic 
types. The Cupressocrinidse and Cyatkocrinidce thus fall 
naturally into a group by themselves, having the vault sup- 
ported by consolidating plate* and covered %y an immovable 
arch of small plates.” In the Taxocrinidcc Mr. Wachsmuth 
has found that there are solid plate®, 4 hough they have been 
before described as covered by some soft material. Among 
the spheroid a*, which range from the silurian to the subcar bo- 
rn terous, the summit is found well preserved in most genera. 
Besides detmis of obsevations some generalisations are added* 
Closely related as the recent crinoids are to their palaeozoic 
ancestors in some points, the solid vault of the latter cannot in 
the remotest degree be homdlogised with the soft peristome of the 
former. Many facts tend to prove that the ps W o z o k? crinoids 
embracing therein all true crinoids to which the aetinal side is 


dosed, represent the young stage of growth of living types. 
At Y a distinct group of crinoids, and it is proposed to call 



success. Prof, Draper gives his reasons for believing that the 
oxy-zirconium light fulfils all requirements better than any other 
known light “ It ha* the intrinsic brilliancy, the invariable 
brilliancy, the fixity of position In the optical axis of the appa- ' 
ratus, and it does not volatilise under the heat employed. The 
condensing lenses remain fee from deposit, and after the light 
is once adjusted the experimenter can carry on his demonstra- 
tions without the distraction of his attention that attends the use 
of the other lights.” He gjVes direction for the preparation of 
zirconium oxide, and for the preparation of the cylinders. 

Mrs. M, S. Cheney and Mrs, EUen S* Richards, dating from 
the women’s laboratory, Massachusetts Institute, describe a new 
and ready method for the estimation of nickel in pyrrohotites and 
mattes. 

Prof. J, D. Dana is publishing his conclusions as to the rela- 
tions of Vermont and Berkshire geology, and Ed. $. Dana has 
recently described garnets from the trap of New Haven. 

Mr. G. B. Grinnell, who has devoted attention to the annelids 
of the Cincinnati group, describes a new genus from the Lower 
Silurian. They have hitherto been interred from their trails, and 
the hard chitmous parts now found do not seem to belong to 
any recognised genus. 

Mr. Joseph Le Conte, criticising Dr. Hermann’s paper on 
“ The Passage of Luminous Pencils obliquely through Lenses 
a nd on a Related Property of the Crystalline Lens of the Human 
Eye,” points out that the periscopic structure of the lens is 
useless, because periscope perception of the retina is wanting. It 
must be regarded as an example of a structure which has outlived 
its usefulness. 

Prof. O. C. Marsh (in the Appendix to the September 
number of the American Journal ) describes new fossil mammals, 
birds/ reptiles, and fishes, from the Rocky Mountain region. 
Among the mammals are two miocene edentates, the first de- 
tected in the country, and a third species from the lower pliocene. 
The names of the new species are Moropus distans, Moropus 
senex , Moropus elatus, Amynodon (gen.), Tapiravus rarus, Bison 
jerox . Allomys nitens , Graculavus lentus (a bird the size of a 
duck), Diplosaurus felix , Crocodilus Solaris , Nanosaurus agilis 
(a dinosaur no larger than a cat), Nanosaurus victor, Apaiodon 
mirus , Hcliobatus radians. 


We have already referred to an important exploration of the 
natural history and ethnology of the West Indies, now in course 
of prosecution by Frederick A. Ober, under the auspices of the 
Smithsonian Institution. Some interesting collections of speci- 
mens have already been received at Washington from Mr. Ober, 
embracing particularly a series of the birds of the island of 
Dominica, including several species new to science, and others 
of excessive rarity. Among the latter is a huge parrot, one of 
the largest of its genus. The latest advices from Mr. Ober are 
dated Antigua, August 6. He was then about proceeding to St. 
Kitts, and thence through the chain of English islands to 
Granada, including the Hatch islands of Saba and Eustatlus. 
The region to be explored by him extends over six degrees 
of latitude^ and will occupy Aim at least two years. Not 
the least important results of Mr. Oberis work have been 
the studies made during a long residence among the Carib tribe 
of Dominica. He has been able to secure numerous photographs 
of this little-known people, and many illustrations of their 
manners and customs, all of which will be hereafter the subject 
of a popular article for some one of oar leading jou rnals. 

The Kansas University scientific expedition of 1877 has found 
a number of a very rare species of beetle of the genus Ambly- 
chila, the acquisition of which has long been an object by 
collectors of coleoptera. Fofr thfc purpose of securing funds to 
defray the expenses of their explorations, the authorities of the 
university offer specimens for sale at a moderate price. 

A precious limestone has been found at Tehachepa, Kent 
County, California, which is aaid to be identical with the 
" giallo witico” (ancient yeUow)m*tble of Italy, The latter is 
y.jpwd by antiquarians, as the location of the quarry from 
whicEit wias procuredhaa been unknown for several centuries. 
The California stone ^ described as white ,withl amber^coloured 
vein*. A speribaea has hwftpwsented to the State Geological 
Society.- - *.* ; . , - 
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connected until the death of Prof. Agassiz, Hi* section* 6f 
shells and rocks were of extraordinary beauty, and he was also 
specially skilled in the preparation of i jected objects. 


perattxre, be introduced into a magnetised tube of steel and with- 
drawn after a few seconds, ft will be found weakly monetised in 
the same sense at the tube; But if, after insertion, the system 
be heated with a lamp to about 300 deg., allowed to cool, and 
the core then drawn from the tube, the tube will be found to 
have lost a large part of Its original magnetism, and tile core to 
have taken an inverse magnetism. — On the exact measurement 
of the heat of solution of sulphuric add in water, by M< Croulte- 
bois. The hitherto divergent results are attributed to a fact 
observed by M. Kirchhoff, viz., that the thermal effect is inti* 
mately connected with the tension of aqueous vapours emitted by 
the solution, and consequently with the temperature. Taking 
this into account the author gives a table of calories corre- 
sponding to different temperatures from ro* to *4°.— Continua- 
tion of researches on the effects of electric currents of high 
tension, and their analogies to natural phenomena, by M. Plants. 
This relates to effects had on placing the positive electrode of a 
battery of 800 secondary couples in distilled water, and bringing 
the negative platinum wire near the surface, a column of water 
having been inserted in the circuit to obviate fusion. A small 
globe of fire appears, taking an ovoid form when the electrode 
is raued a little, while a number of blue luminous points in concen- 
tric circles are seen at the surface of the water. Rays presently 
start from the centre and join the points ; they go into gyration 
in one direction or the other, and describe spirals ; sometimes 
they disappear on one side. Lastly, with increased velocity of 


VNIVBHSITY AND EDVCA T/ONAL 
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Oxford.— The Oxford University Commissioners will sit for 
a fortnight at Oxford, from the 22nd of this month. They will 
occupy rooms at the Clarendon Hotel, the University being 
unable to place sufficient accommodation at their disposal. It is 
understood that evidence will be received during this sitting as 
to the requirements of the University. Tbe Academy states that 
it is rumoured that the Oxford University Commissioners propose 
to devote -the first year to taking evidence j they will then lay 
down principles, and, lastly, will receive and adjudicate upon the 
schemes of the various colleges. 

Cambridge. — Mr. William James Sell, B.A., Scholar of 
Christ’s College, has been appointed joint demonstrator of 
Chemistry in the University in conjunction with Mr, Hicks. 

Mr. J. Aiken, of Liverpool, who a few years ago gave a dona- 
tion of 1,000/. to the Association for the Higher Education of 
Women at Cambridge, has signified his intention of placing at the 
disposal of the Association an exhibition of 30/. for two years. 

Manchester. — The session of the Owens College was opened 
on Tuesday, the 2nd inst, with an introductory address by Prof. 
Williamson, F.R.S., on the present aspect of the evolution 
theory. So far as can yet be judged the attendance of students 
promises to be very good during the session. 

Ireland. — The thirteenth annual meeting of the Convocation 
of the Queen’s University in Ireland was held on October 5 in 
Dublin Castle, under the presidency of Sir Dominic Corrigan, 
Vice-Chancellor. Tbe annual report referred to the great necessity 
that now was manifested for the supply of central buildings for 
the University in the Irish metropolis. The report was unani- 
mously adopted, and it was urged by the speakers that a repre- 
sentation should be made to the Government for a grant in aid 
of the erection of necessary buildings. A motion in favour oi the 
admission of women as medical students to the colleges of the 
University was lost. 

Glasgow.— I t is stated that Dr. Cleland, of Galway, has been 
appointed to the Chair of Anatomy in Glasgow University, 
recently vacated by Dr. Allen Thomson. 

Mr. A. Orr Ewing, M.P. for Dumbartonshire, has announced 
his attention of founding, in connection with the Glasgow Uni- 
versity, four bursaries of 25/. per annum each, tenable for four 
years. Mr. Orr Ewing expressly declares this to be an experi- 
ment to test the working and results of the bursary system before 
resolving upon a permanent endowment. To this end he has 
decided to place the sum of 1,600/., payable in seven annual 
instalments, at the disposal of the Senatus. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, October 1.— M. Peligot in the chair. 
—The following papers were read On the order of appearance 
of the first vessels in the shoots of Lysimachia and of Ruta, by 
M. Trdcui — Reply to M. Angot’s last note on tbe system of 
winds in the region of the Algerian chotts, by M. Roudaire. — 
Boric acid; methods of investigation ; origin and mode of for- 
mation, by M. Dieulafait. Inter alia t he coasidexs (in oppo- 
sition to some high authorities) that the boric acid and. accom- 
panying substances in the logon* of Tuscany and in analogous 
beds, ate (with exception of the carbonic acid) products exchj- 
tively sedimentary, tneir mode of formation being fully explained 
from a study of the mother-waters of salt- marshes. It is un- 
necessary to callin any volcanic action. Boric acid seems to 
have existed in seas from the mrliest ages, and to have teen de- 


formation. It is in the test mother-wmteri of salt-marshes that boric 
add'is concentrated. — Employment of i^fiitonseartlisibr treatment 
of ph,Uoxeri*ed vise*, br M. Dofreno,. — Integrals of oblique 
devetopero of an? order, bjr AbW Aoust.—Dkcowty of asrgea 
fa the too, and near theory of the aolar SfnKfaKta, by Prof. 
?>ngter.~~Neto on tbe magnetisation of tube* of face), by M. 

ft tVn Wi 1 *vHv 4i4*> II * ^ *+**1 a* nrrf»n tf f#i. 


Kern. New researches on the density confirm the former. 
From preliminary experiments the equivalent is shown to 
be greater than 100, and probably near 150- 1 54. — New 
modes of formation of oxide of ethylene, by M. Greene. — 
Note on the wire-drawing of platinum, by M. Gaiffe. He has 
got stronger fine wire by excluding atmospheric dust more com- 
pletely. — On the fecundation of echinoderms (continued), by M. 
Fol— Metamorphoses of cantharidcs (1 Cantharis vaicaioria\ by 
M. Lichtenstein. — On the mutual antagonism of atropine and 
muscarine, by M. Frevost He asserts (contrary to some) that 
large doses of muscarine will produce toxical effects in animals 
previously atropinised. — Trajectory of the bolide of June 14, 
1877, by M. Gruey. — Meteorological observations in a balloon, 
by MM. Tissandier. They found a layer of air 400 m. t hi c k, 
at a height of 400 m., moving pretty rapidly between two other 
layers almost motionless ; a rare phenomenon. — On a halo 
observed at Brest on August 31, 1877, by M. Salids. — Reflec- 
tions on the meteorological works of M. Brault, by M. Buys- 
Ballot. 
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HUXLEY'S « ANATOMY OF INVERTEBRATED 
ANIMALS" 

A Manual of the Anatomy of Invertebrate d Animals . 
By Thomas H. Huxley, LL.D., F.R.S. (London ; 
Churchill, 1877.) 

I N the year 1871 Prof. Huxley published a Manual of 
the Anatomy of Vcrtebrated Animals as the first part 
of a treatise on Comparative Anatomy. By the publica- 
tion during the present autumn of the work now about to 
be noticed, he has fulfilled his undertaking to produce a 
treatise for students on this extensive and complex branch 
of anatomical inquiry. As might be expected from the 
author’s well-won reputation, not only as a philosophical 
thinker and scientific observer, but as extensively read in 
the literature of his subject, the work is one which, in 
proportion to its size, furnishes the student with the most 
compact account of the present aspect of the science of 
comparative anatomy in the English language. 4 
In writing a work on comparative anatomy, two modes 
of arranging and classifying the multitude of facts that 
are to be considered may be pursued by an author. In 
the one, which may be called the anatomico-physiologicai 
method, he may take as the basis of his arrangement the 
several organs found in the animal body, and may trace 
out the various modifications exhibited by each organ in 
different animals. This plan has been pursued in the 
well-known systematic treatises of Cuvier, Meckel, and 
Milne- Edwards. In the other, or zoological method, 
animals are grouped in “ natural orders n according to a 
taxonomic system, and the anatomical characters of the 
animals belonging to each of these orders are described 
and compared with each other. Siebold, Stannius, Owen, 
and Gegenbaur adopted \this mode of arrangement, and 
a somewhat similar plan has been carried out by the 
author of the work before us. 

Although the anatomico-physiologicai method is not 
without its advantages to a particular class of readers, yet 
the zoological basis of arrangement is, we think, more 
generally useful, as it enables the reader to acquire by the 
perusal of a single chapter, a knowledge of the anatomy 
of a given natural order of animals, instead of having to 
pick out from a number of different chapters the various 
facts bearing on their structure. 

In carrying out this plan Prof. Huxley lias selected for 
special and more elaborate description a characteristic 
specimen of each group or order, whilst the other 
members of the same group or order are either only 
incidentally alluded to, or merely the chief features of 
difference between them and the selected specimen are 
pointed out. For a student’s book this is unquestionably 
the most suitable plan, as it gives him the means of 
perusing, within the compass of a moderate-sized volume, 
a carefully drawn-up account of well-marked examples of 
the various orders, without confusing him with a multi- 
tude of subordinate facts which it would be difficult to 
keep in mind, whilst it facilitates . practical study by 
supplying a somewhat full description of individual forms. 
In addition to the description of adult forms much infor- 
mation is also communicated on the development of the 
Vou xvn-N 0, 416 


animals described, and the facts of embryology are made 
to throw much valuable light on the details of structure. 

To the general reader the most interesting sections of 
the book are the introduction and the first and last chap- 
ters. The introduction commences by pointing out that 
the distinctive'properties of living matter are due to its 
chemical composition, to its universal disintegration and 
waste by oxidation, and its concomitant reintegration by 
the intus-susception of new matter, and to its tendency to 
undergo cyclical changes. A number of interesting ex- 
amples are then given of the dependence of all the activi- 
ties of living matter upon moisture, and upon heat 
within a limited range of temperature. The arguments 
which have been advanced in favour of the origin 
of living from non-living matter, or abiogenesis, as 
it is now termed, are then considered. The conclu- 
sion is come to that there is no ground for assuming, 
as is done by the supporters of the hypothesis of 
abiogenesis, that all living matter is killed at some given 
temperature — between 104° and 208° F., so that the evi- 
dence adduced in its favour, from the experiments where 
organic infusions have been subjected to this high tem- 
perature, is logically insufficient to furnish proof of its 
occurrence.’ Prof. Huxley abides, therefore, by the 
opinion expressed in his well-known Liverpool Address 
to the British Association on this subject. There is no 
necessary connection as has sometimes been assumed 
between the theory of evolution and a belief in the 
occurrence of abiogenesis as a mode of origin of living 
things at the present day. Life must at one time have 
been breathed into non-living matter, but there is nothing 
to show that existing organisms, or those occurring in 
any recorded epoch of geological time, have had any 
other origin than from pre-existing forms of life. 

It has been assumed by many writers that the deve- 
lopmental changes, which an organism passes through 
during its embryonic existence, furnish a key to decipher 
the full pedigree.of the organism and proclaim its family 
history. So keenly has this branch of biological specu- 
lation or phylogeny, as it is termed, been followed out by 
some naturalists, that they have based their systems of 
classification on the supposed ancestral history of 
animals. We are glad to find that Prof. Huxley inter- 
poses some wise words of caution on this matter. The 
reconstruction of the pedigree of a group from the de- 
velopmental history of its existing members is, he says, 
fraught with difficulties. And again, of the numerous 
phylogenic hypotheses which have of late come into 
existence, few have any other significance than as 
suggesting new lines of investigation ; in the absence of 
any adequate palaeontological history of the Invertebrate, 
any attempt to construct their phylogeny must be mere 
speculation. It is to be hoped that this protest against 
the fanciful hypotheses of some phylogenists, a protest 
which might have been unheeded if it had emanated 
from an opponent of the doctrine of evolution, may, seeing 
that it comes from him, who by the lucidity, vigour, and 
logical power of his writings, has, next to the illustrious 
Darwin, done more to gain credence for the doctrine, 
than any other writer, check the tendency to hasty 
speculation in this direction, in which some naturalists 
have of late indulged. 

Had space permitted we should have liked to have 
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given a sketch of the groups or natural orders in which 
Pro! Huxley arranges the Invertebrata, the classifica- 
tion of which is surrounded with so many difficulties, that 
scarcely any two writers on classification adopt the same 
taxonomic system. Prof. Huxley does not look upon 
the arrangement he has adopted as more than temporary, 
Us our knowledge of the anatomy and development of the 
Invertebrata is increasing with such prodigious rapidity 
that the Views of taxonomists in regard to the proper 
manner of expressing that knowledge by classification 
are undergoing, and for some time to come are likely 
to undergo, incessant modifications. 

We heartily commend this book to all students of Com- 
parative Anatomy. 


EVERETT'S “ TEXT-BOOK OF PHYSICS » 
Elementary Text-Book 0/ Physics, By J. D. Everett, 
M.A., D.C.L., F.R.S.E., Professor of Natural Philo- 
sophy in the Queen's College, Belfast. (Glasgow : 
Biackie, 1877.) 

I N the preface to this book the author says : “ It is 
primarily intended as a text -book for elementary 
classes of Physics. It aims at presenting, in brief space, 
those portions of theoretical physics which are most 
essential as a foundation for subsequent advances, while 
at the same time most fitted for exercising the learner in 
logical and consecutive thought. It does not give minute 
directions for manipulation,' but, avoiding details as much 
as possible, presents a connected outline of the main points 
of theory. . . . The aim must be not so much to teach 
them [the bulk of the boys in our public schools] many 
facts, as to teach them rightly to connect a few great 
facts together. , . . The book is not intended to super- 
sede oral instruction, but rather to create a demand 
for amplification and illustration such as the teacher 
will supply.” 

Judged from this point of view the text-book must 
receive almost unqualified praise. The different divisions 
of the book treat respectively of the subjects, dynamics 
(in its modern acceptation), hydrostatics, heat, light, 
sound, and electricity including magnetism, and in each 
division the author explains the leading facts in clear, 
concise, and accurate language. What mathematics is 
introduced is of the simplest possible kind, and need not 
prevent the veriest tyro in geometry and algebra, provided 
he is possessed of ordinary intelligence, from reading and 
understanding the book from beginning to end. The 
definitions are, as a rule, very exact, and the explanation 
of the units, as might have been expected from the author 
of the pamphlet, the u centimetre-gramme-second system 
of units” is singularly precise. Add to this that the 
diagrams are numerous, and, which is of rare occurrence 
in an English text-book, of unusual excellence, and that 
each division is followed by a collection of examples 
(except the last, which apparently has not been thought 
worthy of the honour) at once good and easy, and enough 
has been said to show that the text-book is one with many 
merits. 

It has its demerits too, and if we dwell longer on them 
it is only in the hope that a truly excellent manual may 
be tendered still more excellent in a second edition. Why 
does the author make not the slightest mention of 


1 Newton's laws of motion, although all the statements 
. made in them are asserted, but in such a casual off-hand 
t sort of way that the student wonders what is the evidence 
j for such important statements ? For example, in Art. 9 
i it is said u If a body with a movement of translation 
, (unaccompanied by rotation) is acted on either by no 
i forces or by balancing forces, it continues to move with 
uniform velocity in a straight course,” This assertion is 
introduced by no explanation, neither is it followed by 
any remark or illustration. The same thing may be said, 
and even more forcibly, of the treatment which the 
second law receives. This fault, of making assertions 
without any explanation or shadow of proof, is rather too 
apparent throughout the book, as a few instances will 
show. The examples are taken from pages that are all 
near together. At p. 147, line 4, we read, “ the last image 
consists of two coincident images, as has already been 
shown [for ‘ shown ’ read * asserted *] to be the case when 
the angle is a right angle.” Again, at p. 150, line 3, it is 
said, “ The angles of incidence and refraction increase 
together and the deviation increases with them.” At 
p. 153, after a description of Airy's simple and beautiful 
apparatus for illustrating refraction, it is added “abc 
will be the path of a ray, and a stud at c will appear in 
the same line with studs at A and B.” At p* r 58, line 9 
from bottom, wc find — “ If the eye is moved with uniform 
velocity from one side of the normal to the other (in one 
straight line), the image moves with a velocity continually 
diminishing till the normal is reached, becoming zero 
at the normal, and then again gradually increasing. 
This is a general property of geometrical images, 

whether formed by refraction or reflection ” 

At p. 1 61, line 1 : — “ .... The rays reflected from 
the outer portions of the mirror will fall sensibly short of 
the middle point of oc. If the point of incidence be 
supposed to travel with uniform velocity along the arc 
M o from M to N, the intersection of the reflected ray with 
OC will move towards F with velocity gradually diminish- 
ing to zero.” Once more, on p. 163, last line, and p. 164, 
first three lines, we read : — u .... It can be shown that 
if the angular aperture be small all the reflected rays will 
meet sensibly in one point, p.” It can also be shown 
that — 


Although it is not to be expected that any other seven- 
teen pages will supply [as many examples as these, still 
such faults do occur throughout the book. We do not 
object to statements heralded by the words “ It can be 
shown,” as the student is at once put on his guard, and 
virtually referred to other sources for the proof, if he 
wishes it ; but most frequently he is left either to take 
the statement on trust, or, in the words of the preface, 

M to exercise his mind in logical and consecutive thought.” 
Only we think that in the latter case the text-book can 
hardly be called one " for elementary classes.” 

From inaccuracies the book is wonderfully free, but 
there istsurely one, and not a small one, about harmonics 
at the bottom of p. 241, The author asserts that the 
orighfof harmonics depends on two very different causes. 
Sometimes it is found in the different modes of free 
vibration of the body which emits the sound (and this is ■, 
especially the case with the sounds of stringed instnt* | 
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merits), but in other cases (including the tones of the 
siren, and the human voice) it depends on a very different 
cause, namely, the mathematical law that every series of 
precisely similar vibrations is either simple, or com- 
pounded of one set of simple vibrations, giving the 
fundamental tone, and other sets, of , simple vibrations 
giving the harmonics ” Now the second cause— Fourier's 
law — is surely the only one for the existence of harmonics, 
and in every vibration, whether of a string or any other 
body, the ear analyses the motion of the air in accordance 
with the law, that is, hears harmonics. Is it possible 
that the origin of the misconception here lies in 
the old notion that when a string vibrates in any 
regular manner there are secondary waves riding on the 
primary ones, another set on these secondary, and so 
on? as — 

“ Great fleas have little fleas 
Upon their backs to bite ’em, 

The little fleas have lesser fleas, 

And so ad infinitum/* 


readable one, but conveys a great deal of sound informa* 
tion on the subject therein treated. 

Zeitschrift filr das chemische Grossgewerbc. Heraus- 
gegeben von Jut Post. II. Jahrgang. Heft I. 
(Berlin : Robt. Qppenheim.) 

We have already had occasion to express our high opinion 
of the value of Dr. Post's contributions to chemical techno- 
logy. The present work is to the chemical manufacturer 
what the well-known “ Jahresbericht” of Liebig and Kopp 
is to the scientific chemist. It attempts to give the tech- 
nologist a systematic account of the latest advances in 
the several departments of manufacturing chemistry and 
the allied arts. As the various contributions are from 
the pens of men who, in the majority of cases, have 
made the matters upon which they write the objects 
of special attention and study, we can confidently re- 
commend the work to the notice of our chemical 
manufacturers. 


LETTERS TO THE EDITOR 


By the way, why are the notes of the human voice, 
which are produced by the vibrations of the vocal chords, 
distinguished from the notes of stringed instruments ? 

It is not to be expected in an elementary manual that 
every subject, even of importance, should be noticed, but 
we should have thought that even in the briefest treatise on 
heat, some notice would have been taken of the u theory of 
exchanges,” and yet we find no mention whatever made of it* 
Also a little more space than two pages might have been 
devoted to the electric telegraph, especially, first, as room 
has already been found for the description of the venerable 
three kinds of lever, and the antiquated three systems of 
pulleys (which are rarely seen except in Jtext-books of 
physics) ; and, secondly, inasmuch as three times the 
space is taken up in the description of the air-pump and 
its modifications. 

The good qualities of the book are so conspicuous, and 
its faults either so slight or so easily corrected by the 
teacher, that we have no hesitation in warmly recom- 
mending it as a good text-book for junior classes. 

T. H. C. 


OUR BOOK SHELF 

Popular British Fungi; containing Descriptions arid 
Histories of the Principal Fungi , both Edible and 
Poisonous , of our Country . Illustrated. By James 

Britten, F.L.S. (London : the Bazaar Office.) 

This admirable little book forms an agreeable and 
popular introduction to a much neglected group of plants. 
Written in a pleasant easy style, it yet conveys a great 
deal of sound information. Mr. Britten having drawn on 
his imagination merely for the setting of his facts, not for 
the facts themselves. The different illustrations convey 
a tolerably accurate idea of the plants represented. The 
edible fungi are carefully described, and most useful hints 
and directions given as to the modes of cooking and 
preparing for table. The poisonous forms also receive a 
considerable share of attention, and the characters are 
carefully given, but even with all sorts of descriptions we 
cannot but think that there is always danger from such 

§ ea$ra as Lactarius and Russula. Besides treating of 
ie usual edible and poisonous fungi, Mr. Britten gives 
a chapter on Dry Rot, another on Luminous Fungi, and 
another on the Sphaeriacei. Throughout the whole book 
we constantly meet with quaint quotations from old 
authors. The book, then, is not only a very pleasant and 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return t 
or to correspond with the writers of rejected manuscripts \ 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com * 
munications containing interesting and novel facts. ] 

Indian Rainfall Statistics 

Several correspondents in the Times and elsewhere have 
lately complained regarding the class of information furnished 
by the Government of India with reference to the famine. One 
of them pointed out that while the Indian official Gazette is filled 
with tables of food-prices, and other statistics, there seems to be 
no attempt to deduce the real significance of those figures, nor 
are any data of comparison offered by which the public might 
make deductions for themselves. I have just come across a very 
glaring instance of this. The Indian rainfall having been dis- 
cussed a good deal this summer in your columns, 1 heard with 
some rejoicing that a long list of returns had been given in the 
Indian Gazette for stations in Madras and Bombay. The returns 
purport to hear upon the variation of rainfall in tropical India 
with reference to the cycle of sun- spots. As an old resident in 
Madras and Hyderabad, I think it would be difficult to produce 
a series ot figures more irrelevant or more misleading with regard 
to the matter in hand. So far as I understand your articles, it 
s alleged that of the six famines in Southern India since i8ro, 
five were caused by great droughts at the periods of minimum 
sun-spot frequency. It also seems to be alleged by you that the 
rainfall at Madras itself follows a cycle curiously coincident with 
the eleven-year cycle of sun-spots. These are two propositions 
distinct in themselves, and either of them is well worthy of 
investigation by the Meteorological Reporter to the Government 
of India. 

The figures signed by that officer in the Gazette yield no infor- 
mation on the subject. He begins by completely mis-stating the 
case. Instead of testing the one statement as to whether drought 
and famine in Southern India have been coincident with periods of 
minimum sun-spots, or the other statement as to whether the 
rainfall at Madras itself forms a cycle coincident with the sun-spot 
cycle, he assumes that the question at issue is whether the rainfall 
at all the stations throughout Southern India shows a common 
periodicity coincident with the cycle of sun-spots. 

Now, sir, it surely displays a gross ignorance with regard to 
the geographical facts of Southern India, to suppose that a 
periodicity, or any other feature of the rainfall of a place on the 
coast, like Madras, can be reproduced at the stations which the 
paper seems to take haphazard at the inner recesses beyond the 
Ghauts. I shall take, for example, only three stations in which 
I have resided, and whose monsoons I have seen. Madras 
derives about two-thirds, or twenty-nine inches, of its total rain- 
fall from the north-eastern monsoon between October and De- 
cember, The periodicity of its total annual rainfall is chiefly 
due to this monsoon. The Calcutta meteorological reporter 
compares this station with Secunderabad, where the north* 
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eastern monsoon yields only three inches, and with Bangalore, 
where it yields only si* or seven. I may add that he also com- 
pares it with Bellary, Hyhich derives only three inches from the 
north-east monsoon. It must be evident that any cyclic period- 
icity in the Madras rainfall which is chiefly derived from the 
north-eastern monsoon, cannot possibly be common to such 
stations as Bangalore, Bellary, and Secunderabad, which are 
scarcely reached by the north-east monsoon, and which derive 
an Altogether insignificant rainfall from it. 

I have only quoted three instances, but the paper is full of simi- 
lar absurdities. The Government of India should not be surprised 
that we Madrassees are jealous of its interference and distrustful 
with regard to its ability to intei fere for good, so long as it puts 
its official imprimatur on papers such as this. I do not suppose 
that Mr. Blanford, the meteorological reporter, is personally 
responsible for it. The explanrtion no doubt consists in the 
fact that the paper has been drawn up by some ignorant native 
clerk, and signed pro forma by his official superior. Any sub- 
altern in a marching regiment who has crossed the Ghauts knows 
that the north-east monsoon cannot possibly exert a common 
influence upon the coast where it breaks in its first fury, and the 
walled-in plateau of Hyderabad or Bellary, where it scarcely 
reaches at all. Old Madrassee 


Potential Energy 

Wherever the fault may lie, your correspondent, “ P. M.,” 
has quite misapprehended John O'Toole, whose amanuensis I 
am, in every point on which he, “P. M ,” touches, but one, viz., 
John's wish to place the potential energy in the force instead of 
in the body to be moved. X. 

Dublin, October 12 

In the capacity of poor 1\ I have suffered much at the hands 
of the doctors, and am glad to find in your correspondent “ X.” 
so competent an exponent of many of the difficulties with which 
the subject of energy, as generally taught, is beset. But while 
in the main I agree with the criticisms of “X." there are two or 
three points with reference to which I may perhaps venture an 
opinion. 

It seems to be admitted (Nature, vol. xvi. p. 459) by your 
correspondent that in the case of a moving body “ the kinetic 
energy is undeniably in the body.” This appears to me to lie at 
the root of the chief difficulty, for, as far as I can see, we have 
no more right to assert that a cannon shot possesses kinetic E. 
when it leaves the muzzle of the gun than to say that a clock 
weight possesses potential E. when it has been wound up ; for it 
may happen that the shot is at rest relative (shall we say) to the 
centre of gravity of the physical universe. At any ra»e ve are 
well assured that of itself it can do no w ork. Suppose the shot j 
to find a home in the side of a ship ; in entering the ship it does j 
work, but the amount done depends upon the original motion of 
the ship, being greater if the ship were moving to meet the shot 
than if it were at rest ; it also defiends on the mass of the ship, 
for if the shot sensibly change the motion of the ship its own 
motion will be less altered by the impact. When a shot strikes 
a target, which we assume to be rigidly connected with the earth, 
the mass of the latter is so great that we may consider the target 
as fixed, and thus we have only to contemplate the mass and 
velocity of the shot Simple problems of this nature were of 
course more inviting than those in which the mass and velocity 
of both the colliding bodies had to be taken into account ; and 
thus it came to pass that the kinetic E. was attributed to the shot 
alone instead of being considered an attribute of the system consist- 
ing of the earth and shot together and due to the relative velocity of 
the two. Adopting this latter mode of expression, we may, if we 
please, suppose the shot to be at rest and the earth moving rela- 
tive to it with the velocity of (say) 1,400 feet per second, and 
the energy of the system will be unaltered by our convention ; 
but where should we be if in this case we supposed the kinetic E. 
of a rigid moving body to be an attribute of it alone ? 

Again, when we say that the kinetic E. of m units of mass 
moving with v units of velocity is 4 rntP, tins velocity must be 
measured with reference to some point or other which we for the 
time consider fixed. In order to obtain v* units of work 
from the body, we must bring it to rest relative to our point of 
reference, but in so doing we must take care that no motion is 
imparted to the point of reference itself, for if this be the case 
the body will come to rest relative to it without losing v units of 
velocity, and therefore without d mg \triv 1 units of work. If 


our system consist only of two bodies, and work is to be done by 
bringing them finally to relative rest, this condition will be ful- 
filled only when the body which we choose to consider at rest 
is indefinitely great compared with the other, and only then may 
we represent the kinetic energy of the system by \ m v I, m being 
the mass of the smaller body and v its velocity relative to the 
other. 

I think we shall avoid all difficulty if we define the kinetic 
energy of a system as the energy which the system possesses in 
virtue of the relative motions of its parts ; wc shall then never 
hear of the kinetic E. of a shot or other rigid body, except as 
an abbreviation for the kinetic E. of the system consisting of the 
earth and the shot, &c. 

A precisely similar line of argument may be followed with 
reference to potential E. or the E. of position. The potential 
E. of a rigid body, whatever its position may be, is an absurdity. 
Tbe very notion of position implies relation to other bodies, as 
we have no fixed points in space, and thus it is necessary, if only 
for this reason, that in speaking of potential E., at least two por- 
tions of matter which are capable of changing their portion 
relative to one another should be taken into account. In the* 
case of a laised weight, the system consisting of the earth and 
the weight possesses energy in virtue of the separation of its 
parts, and the system can be made to do an amount of work 
equivalent to this energy by keeping the earth fixed and letting 
the weight fall, or by keeping the weight fixed and letting the 
earth move up to it, or by letting each move to the other, as in 
nature. In any case the work done will be the same, though 
the time required may be very different ; but according to the 
modes of expression complained of by your correspondent, I 
suppose that in the first case the potential E. belongs to the 
weight, in the second to the earth, and in the third it is divided 
between the two. Should we not avoid ail difficulty by defining 
tbe potential energy of a system as the energy which the system 
possesses in virtue of its configuration ? We should then never 
speak of the potential E. of a single rigid body, such as a raised 
weight, except as an abbreviation for the potential E. of the 
system consisting of the body and the earth. A strained elastic 
body, such as a bent bow, of course possesses potential E., for 
in tliis case the particles of the body have been moved relative 
to one another from their position of rest, and thus the configura- 
tion of the system has been changed. 

Of course I agree with your correspondent that the potential 
energy of a system is just as truly enirgy as is its kinetic energy, 
and this brings me to the last point 1 proposed touching upon, 
vi/., the terra “energy of tension.” Pei haps energy of sirens 
might avoid some objections, since tension and its antithesis, 
pressure, have very specul meanings ; but surely in adopting 
such a phrase we can hardly say that the designation implies an 
“ essential characteristic,” while the term E. of configuration 
refers only to a “condition.” In the case of two attracting 
bodies the potential E. is greatest when the attraction is least 
on account of the increased distance, and it depends not upon 
the actual attraction between the bodies in their existing con 
figuration, but upon the attractions which are called into play 
in ail the configurations assumed by the system as the bodies 
approach each other, and which therefore btlong in potentiality 
only , to the system in its initial condition. If we define the 
potential of a point in the neighbourhood of a system of bodies 
as the amount by which the energy of the system would be 
increased by the introduction of the unit mass at this point, then 
so long as the mass is absent, the energy due to it can be only 
potential, but when the mass is placed there the energy is actual . 
In strictness, then, we ought not to apply the term potential to 
the energy thus introduced into the system. We, however, 
require some mark to distinguish this energy from kinetic energy, 
ana the word potential serves to remind us of the condition of 
affairs before the mass was introduced. Again, we may have a stress 
as great as we please acting between the parts of a system without 
any consequent potential energy, so that the space “ condition” 
seems to be at leait as important as the stress u characteristic.” 
On the whole I think the phrase potential energy preferable to 
energy of tension, stress, or configuration, although it is applied 
to energy which is as truly actual, and belonging to the material 
system, as is that of a shaft-impeUed-against-au-ironclad. 
Cambridge W. G. 

With reference to the question concerning the bricks, in 
Nature, voL xvi. p. 477, it is obvious that if a man lifts a 
brick down from a wall and places it on the ground, the vis vim 
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of the brick at the bottom is very much less than it would be if 
it fell from the wall under the influence of gravity. In lifting it 
down the man does work against gravity, and therefore the 
energy of position of the bnck on top of the wall finds its 
equivalent (i) in the vis viva of the brick at the bottom, and (2) 
the mechanical value of the heat of oxidation of the man's 
muscles working against gravity. This last is of course the 
difference between the vis viva under gravity alone, and the 
actual vis viva . Hence the man wastes tissue more, digests more 
food* and radiates more heat than if he were at rest. 

I beg to add a word upon the letter of ” X.” concerning the term 
potential energy. Used as the term is to denote energy of 
position, it cannot be considered 0 felicitous ” or logically exact. 
Energy of position is potential vis viva (or kinetic energy) ; and 
vis viva (against a force) is potential energy of position. In the 
expression potential energy, we are led to inquire which energy. 
As it stands it properly implies the idea of possible vis viva, as 
if “energy ” was used only to signify vis viva or kinetic energy. 
It may be noticed that Prof. Helmholtz uses vis viva for 
“ energy ” (the adjectives actual and latent being understood) in 


revolution round the sun, &c.,” where the algebraic expression 
given shows that the tv hole vis viva , actual and latent, or, as it is 
now called, the whole energy, kinetic and potential, is meant. 
While then the German philosopher uses vis viva for work-power 
in general, the English writer in the terms potential and, actual 
energy employs adjectives which logically require that energy 
should signify only work-power of motion. Out of this maze 
“ X ” suggests a way by proposing to use the term “ energy of 
tension ” for potential energy, with a reminiscence of Helmholtz’s 
“ Sum of the tensions ; ” but if we keep the expression kinetic 
energy, we require a corresponding adjective to distinguish the 
other form of energy, and what more expressive, more exact, 
more “felicitous ” word could we find than “ statical,” the word 
originally employed by Sir \V. Thomson? We have here a 
most appropriate word, supported by a great name, and I venture 
to suggest that “statical energy” should come into general use. 

Arnesby Vicarage, Rugby W. P. O. 


Dealers in Zoological Specimens and Models 

Having had a considerable amount of trouble in ascertaining 
the addresses of the various dealers in zoological specimens in 
this country and abroad, 1 think it likely that I may be doing 
service to others who like myself are charged with the formation 
of an educational museum of zoology and comparative anatomy, 
if I give in the columns of Nature a complete list of such 
dealers as I have found useful. They are as follows : — 

1. For spirit specimens and dried parts of fish, molluscs, insects, 

corals, &c. — Cutter, Bloomsbury Street, London. 

2. For skeletons, &c., Ed. Jerard, jun., College Place, Camden 

Town, London. 

3. For Ceratodus, insects, &c. —Higgins, 22, Bloomsbury Street, 

London. 

4. For molluscs, and various marine forms— R, Damon, 

Weymouth. 

5. For American fish and amphibians —Prof. Henry Ward, 

Rochester, New York. 

6. For skeletons of fish, &c., &c<— Erher, 7, Sigmundgasse, 

Vienna. 

7. For skeletons and exotic specimens generally— Gustav 

Schneider, 67, Grenzackeslrassc, Basel. 

S. For exotic specimens generally — Museum Godeffroy, 
Hamburg. 

9. For Mediterranean fish, molluscs, &c,—UaI, frerea, 1, 

Maritime, Nipc. 

10. For glass models of invertebrates— Blaschka, 9, Schiesgasse, 

Dresden. 

11. For wax models of anatomy of parasitic worms and of 

vertebrate anatomy and embryology— Weisker, 1 2. 
, Thalstrasae, Ltipzig. 

for wax model* of vertebrate and invertebrate embryology 
—Dr. Ziegler, Freiburg, Baden. 

13* For live starfishes, Myaarenarit, Cydopterus, and other 
forms— J. Thompson, n, York Place, Southend, Essex, 
*+* * or Malones, and channel marine fauna — R. T. Smith, 
* 5 p kt. Albany Street, Weymouth. 
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I taust that some of your correspondents will enlarge this 
list, and that such as it is it may be ot use. 

E. Ray Lank ester 

Ornithology of Costa Rica 

In Nature, vol. xvi, p. 446* I see that you announce my 
return to this country. I take the liberty of rectifying two 
errors in the announcement : — 1 st. I was five months collecting 
in Costa Rica (not four months), from the end of December to 
the end of May. 2nd. I have brought home 250 species (not 
200), and it may interest your readers to know that among these 
250 species, besides the female of Carpodectes nilidus , are also 
some other very rare birds many of which — one or other of the 
sexes— are new to science. I add a list of some of them in case 
you may feel disposed to give it in your journal. 

Qdontophorusguttatus (Gould), Dendrortyx leucophrys (Gould), 
Ceotrygon costaricensis (Lawr.), Tonurus hoffmatini (Cab.), 
Tetragonops frantzii (Sciat.), Turdus nigrescens (Cab ), Turd us 
ohsoletus (Lawr.), Catharus frantzii (Cab.), Cat hams gracilis 
rostris (Salv.), Detidraeca vied loti (Cass.), Setophaga torquata 
(Baird), Phainoptila melanoxantha (Salv.), male and female 
(just described by Mr. Salvin, from a single specimen, 
sex unknown, sent by Mr. Rogers), Chlorophonia callophrys 
(Cab.), Pezopetes capitalis (Cab.), Pyrgisoma cabattisi (Sciat. 
and Salv.), Pyrgisoma leucotis (Cab.), Eugenes spectabilis 
(Lawr.), both sexes, Or copy ra hemilcuca (Salv.), Orcopyra 
cinereicauda (Lawr.), Selaspkorus flammula (Salv.), both 
sexes, Panterpe insignis (Cab.), ditto, and several new species 
belonging to the families Fringillidcc, Trochilida ; and Tyra> 
nidx , of which I am preparing a description, as well as a 
general list of all the species collected by me (with notes on 
many of them), for publication in the Proceedings of the Zoological 
Society. A. Bo if card 

55, Great Russell Street, W.C. 


On the Supposed Influence of Light on Combustion 

Before Dr. Ingleby referred to my experiments as “ incon- 
clusive,” his reference should at least have been accurate. He 
says that I “ actually used a dark cubbard into which there was 
no free influx of atmospheric air.” So far from this being the 
case, the “dark closet,” as I call it in my paper, was the photo- 
meter-room of Price's Candle Company, an enclosure 12 J feet 
long, 3i feet wide, and 6^ feet high, with arrangements for con- 
stant ventilation both at the bottom and at the top. So far 
from candles “naturally burning there with inferior combustion,” 
as Dr. Ingleby supposes, it is in constant use for testing the 
burning of candles, and any deficiency in the supply of air 
would be shown quickly by the production of smoke, and yet 
after being so used for many hours there is not a trace of smoke 
in the air. 

Dr. Ingleby *s assumption that the candles burnt with inferior 
combustion in the closet is in direct opposition to the statement 
made in my paper. In the first and fourth trials there is a 
greater consumption in the light than in the dark ; and in the 
second and third trials the consumption is gieater in the dark 
than in the light ; but in any case the difference is so small, 
amounting only to from two to seven grains per hour, that it may 
fairly be referred to slight differences in temperature, in currents 
of air, and in the composition and make of the candles— the 
cirteris paribus which Dr. Ingleby, with unnecessary emphasis, 
says I “ left entirely out of the experiment” 

The method adopted by me has the advantage of measuring 
the results by actual weighing, and I attach no importance to 
any opinion that is not founded on a similar basis. I cannot 
follow Dr. Ingleby’s theory. What does “insidious eclipsing 
the waning glimmer of expiring embers,” mean ? I can under- 
stand that sea-coal — a caking coal — may form hard cakes, 
below which the fire burns out unless the cake is broken, an 
action which does not occur with non-caking coals such as a 
great part of the Staffordshire and Lancashire coals, but I can- 
not see why if the “last faint gleam is invisible ” in consequence 
of a brighter light, therefore “ the fire goes out as a matter of 
course. That the sun puts out the fire by rarefying the air 
necessary for combustion I take to be pure fiction. 

In my experiments differences of temperature were slight. If 
there was any difference one would expect the temperature to be 
higher in the closet than in the open room, but in the fourth trial 
the temperature in the sunshine was the higher. If the candle 
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material melts down more rapidly in consequence of increased 
temperature! then up to a certain point, at which guttering 
begins, the rate of consumption of the candle material will 
increase. But in these experiments there was no guttering and 
no smoking of the wick. C. Tomlinson 

Highgate, October 13 

Selective Discrimination of Insects 

The remarks of Sir John Lubbock in a late lecture on the 
relation of insects and flowers leads to the inference that in his 
opinion the brilliancy of colour rather than the odour is the 
attraction. My observations lead me to suppose that it Is not 
the colour, but the particular odour of each variety or species of 
flower which induces the visit. With great interest, not unmixed 
With curiosity, I have observed (my attention was at first casually 
excited) that bees particularly, and also butterflies, visit a distinct 
variety and for the time confine their attention to it, settling on 
and sucking the honey of that variety only ; e.g. r a bee settling 
on a scarlet geranium will not go from it to another species or 
variety, but gives its attention to the particular variety only, 
irrespective of colour, whether scarlet, pink, or white, never 
going from a scarlet geranium to another scarlet flower, even if 
in contact. Whatever the species of flower, it is the same-pelar- 
goniums, petunias, heliotropes, lilies, &c. The visit is from 
pelargonium to pelargonium, not from pelargonium to geranium 
(both cranes bills), and from lily to lily, irrespective of colour. I 
never remarked a bee go from a lily to an amaryllis, or the 
reverse. The object of this distinctive selection appears to be 
fertilisation. The indiscriminate admixture of the pollens of 
distinct varieties would probably frustrate the ends of nature 
and lead to monstrosities or barrenness. What would be 
the effect of the admixture on its own stores is a distinct 
question. So far as the insect is concerned, doubtless the 
tact has relation to its own economy. Whatever be the 
reason, there appears to be the harmonious adjustment of two 
facts under the relations of one law. If the colour, and not the 
odour, was the attraction, the visits would be indiscriminately 
made to all flowers of a brilliant hue. The observation ot the 
lecturer as to flies being attracted by stinking plants or carrion 
seems to prove the fact suggested. Flies settle indiscriminately 
on all putrefactions, and will go immediately from a flower to 
offal or from offal to a flower. With bees and butterflies there 
is certainly a discriminative selection guided by odour ; I have 
also remarked that some flowers are rarely, if ever, visited by 
bees. 

I have never in the books I have read met with this observa- 
tion, and when $0 acute and distinguished an observer as Sir 
John Lubbock passes over the circumstance, I presume either the 
fact has not been observed, or, if observed, has been considered 
to be inconsequential. The observation may be worth nothing, 
but in these days of minute science, when every infinitesimal 
variation is noticed and invested with importance, there may be 
a significance in the fact which escapes me, but which, with 
others, may have its value. So far as I know, the occurrence is 
invariable ; being so, the inference is that odour, and not colour, 
is the attraction. I have called the attention of others to the 
occurrence, who have, watching the results, always come to the 
same conclusion as myself. S. B. 

OUR ASTRONOMICAL COLUMN 

The Nebula, Messier 8 (G.C. 4361).— Dr. Tempel 
draws attention to the different appearance presented by 
this large nebula at the present time from that depicted 
in Sir J. Herschel’s drawing made at the Cape of Good 
Hope in 1836-37, which he considers can only be ex- 
plained on the assumption of a shifting of the whole 
nebula with respect to the stars by reference to which it 
was delineated at the Cape, or by great changes in the 
nebula itself. The case will be worthy of attention, 
because it appears Sir J. Herschel’s drawing was made 
with much care, as he says ** every attention has been 
paid to exactness.’' The whole area occupied by the 
nebula, so far as he could trace its convolutions, is stated 
to be about one-fifth of a square degree. The relative 
positions of the stars in and near it, to the number of 
186, were ascertained by differential observations with 
9 Saghtarii ; "from these measures skeleton charts were 
then constructed, and being divided into convenient tri- 


angles, the nebula was worked in upon them." A draw- 
ing made under these circumstances might certainly be 
expected to represent its actual features, and it appears 
to be given with confidence by Sir J. Herschel. Dr. 
Tempel, observing with the large Amici-telescope at 
Arcetri, near Florence, finds that the reference stars 
entered in the Cape drawing are still as they then were, 
with some insignificant variations of position or bright- 
ness ; but the difference of the details of the nebula as 
projected on these stars, from those shown by Sir J. 
Herschel, are so marked as to leave, in Dr. Tempel’s 
opinion, no other explanation than is suggested above. 
Prof. Schiaparelli, to whom Dr. Tempel had forwarded 
his own delineation of the nebula for comparison with 
that made at the Cape, remarks, after twice examining 
it ' t( Je dirai tout-de-suite, qu’il m’aurait < 5 t <5 impossible 
de reconnaltre la ndbuleuse avec le seul dessin de J. 
Herschel." The nebula is figured on Plate I. in the Cape 
observations ; the description will be found at p. 14. 
Probably Mr. Ellery, who, as was stated last week, is still 
occupied with new drawings of Sir J. HerschePs figured 
nebula^ may be able to express an authoritative opinion 
with respect to the supposed changes in this object. 

The Binary Star « Centauri.— It appears from the 
supplementary number of the Monthly Notices of the 
Royal Astronomical Society that this star has not been 
neglected during the critical portion of its orbit at the 
observatory at Sydney. Mr. II. C. Russell, the director, 
publishes measures taken in each of the years 1870-77, 
excepting 1875, when he was in Europe, and expresses 
his intention to observe it accurately during the next few 
months, that the true time of the periastre, &c., may be 
determined. The later measures indicate the necessity 
of a correction for bias, the observer getting sensibly 
differing angles of position according as the telescope was 
east or west of the pier— in which, by the way, he is not 
singular ; the amount of the necessary correction was to 
be investigated. It is very satisfactory to find that a 
sufficient number of measures of this grand binary system, 
for obtaining pretty good elements of its motion, are 
likely to be put upon record at the present periastre. The 
next we know will not occur until the middle of the 
ensuing century. 

Jupiter’s Satellites.— On October 8, M. Yvon 
Villarceau laid before the Paris Academy of Sciences a 
memoir, by M. Glasenapp, on the satellites of Jupiter 
which appears to have been forwarded in competition for 
the Pnx Damoiseau , and which had been found amongst 
the papers of M. Leverrier, one of the commission to 
whom the adjudication of the prize had been referred. 
It is known that M. Glasenapp has been occupied for 
some time past at Pulkowa upon investigations connected 
with these bodies. 

The Present Comets. — The comet discovered by 
M. Coggia on September 14, though faint, is still well 
situated for observation in the morning sky. The follow- 
ing elements calculated by Herr E. Hart wig, from obser- 
vations on September 14, 18, and October 6 have been 
received from Prof. Winnecke 

Perihelion passage September 107566 M.T. at Berlin. 

Longitude of perihelion 108 1 0 57 j M.Eq. 

,, ,, , ascending node ... 251 3 52 1 1877*®* 

Inclination 77 51 6 

Log. perihelion distance 0*197506 

Motion — retrograde. 

Hence the following positions for Berlin midnight 


Oct. 19 . 

R.A. 
h. m. 

• 7 39 - 8 • 

N.P.D. 

0 * 

* 54 3 

Distance from Distance from 
the earth. the sun. 

... 1*234 ... 1*662 

»> 23 

. 7 281 

56 16 

... 1*166 

.. 1*680 

t* * 7 . 

• 7 * 4*9 

ss 48 

... 1*102 

.. J 699 

,, 31 . 

. 7 0*0 

61 4* 

... 1044 

.. 1720 

No v. 4 . 

* 6 43*5 

65 3 

... 0-994 


8 . 

. 6 25* 

68 49 

... o ’953 
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Of the comet discovered by Dr. Tempel at the Observa- 
tory of Arcctri, near Florence, on October 2, the following 
elements by Dr. Schur are also from Prof. Winnecke : — 

Perihelion passage June 27*970 M.T. at Berlin. 

Longitude of perihelion 83 30 *0 

„ „ ascending node ... 184 17*8 

Inclination 64 54*2 

Log. perihelion distance , 0 00994 

Motion— retrograde. 

On June 28 the comet was in R.A. sh. 51m., N.P.D. 34°*4, 
distant from the earth 1*71 ; on August 1 in R.A. 4h. 47m., 
N.P.D. 38°*8, distance 1*35 ; and on September 3 in R.A. 
2h. 36m., N.P.D. 55°‘4, distance 079, so that an earlier 
discovery might have been expected. 

The places subjoined are from these elements for I2h. 


G.M.T. :~ 

- 



Distance 

Distance 



R A. 

N.P.D. 

from the 

from the 



h. m. 

0 * 

Earth. 

Sun. 

Oct. 

18 

23 5 ’S ... 

112 54 • 

.. 1*241 . 

. 2*036 


20 

23 2 0 ... 

1 13 48 




22 

22 58*9 ... 

114 37 * 

.. 1*350 . 

. 2*084 


24 

22 56*0 ... 

115 20 

.. 1*462 . 



26 

22 53*5 ... 

115 58 . 

.. 2*I32 


28 

22 51*3 

116 31 




30 

22 49*4 ... 

1 17 2 . 

.. i *577 

. 2*^80 

Nuv. 

1 

22 47*7 ... 

117 29 



it 

3 

22 46*3 ... 

117 54 

.. 1-695 . 

.. 2*227 


BIOLOGICAL NOTES 

Boring Power of Magilus.— Wc have received 
from Mr. Charlcsworth a preliminary note giving briefly 
a result of his study of the genus Magilus, the remarkable 
testaceous gasteropod that is found immersed in the 
large hemispherical corals of the genus Meandrina. The 
current belief, as set forth by Sowerby, Owen, Woodward, 
and other authorities in molluscan biology who have 
treated of this coral-inhabiting mollusc, is that Magilus 
in its young state effects a lodgment in a crevice of a 
Meandrina, and that as the coral enlarges, the Magilus 
extends the margins of the mouth of its shell in the form 
of a cylindrical corrugated tube, the growth of this tube 
and of the coral proceeding together pari passu , and con- 
sequently that there is no penetration of the coral by the 
Magilus at all. Mr. Charlesworth, however, finds that 
Magilus not only drives through solid masses of coral in 
any direction with apparently the same facility that the 
bivalve Teredo tunnels masses of wood, but he finds that 
it even surpasses Teredo in its power of suddenly 
reflecting its shell and returning to the point from which 
it commenced its advance ; and this bending back of the 
shell upon itself is not accomplished in such natural 
cavities as frequently prevail in large corals of the 
Meandrina genus, but in the solid mass of the corah 

Great Vitality of Ants.— Several interesting obser- 
vations have been made by the Rev. H. C. McCook on 
the endurance of extremes of heat and cold by ants. This 
year a formicary of F. pennsylvanica was cut from an 
oak bough (and exposed out of doors to the rigour of a 
mountain winter, and survived. A number were dropped 
separately upon ice, and were found alive after forty-eight 
hours, each in a little depression. F, rufa was found 
active in its formicary at 34 0 F., sluggish at 30°. The 
extreme of heat seemed also to be endured by F. pennsyl- 
vanica ; they did not suffer at all from the heat of stones 
walling in a camp fire, having been driven into this posi- 
tion out of a burning stump. A community of agricultural 
ants (Af, malefaciens) lived in a mound upon which some 
smiths in Texas made their fires for heating waggon tires* 
Numbers of ants were seen at work by Dr. Uncecum, 
cleaning out the entrance to their city, before the entire 
extinction of the fire just used for heating tires. They 
had learnt all about the fire, and knew how to work in 


and around^the dying embers without injury. A quantity 
of mason ants (variety of F. rufa) observed by Mr. 
McCook were accidentally flooded under five incncs of 
water, and they appeared to be quite dead, and floated 
about in this condition for many hours. But subse- 
quently most of them recovered full activity. In Texas 
Mr. Lincecum found that the agricultural ants are seen 
in great numbers in wells, forming a sort of floating mass 
as large as an orange, dinging together. In this con- 
dition they get drawn up in the bucket, and though they 
may have been in the water a day or two, they are a 1 
found alive. Yet individuals cannot survive under water 
more than six minutes ; and life in these balls can only be 
preserved by the mass revolving, either by the continued 
struggles of the individual insects, or by an instinctive 
and orderly movement of the outer tier of ants {Proc 
Acad. Nat* Sci. Philadelphia, 1877, p. 134). 

The Striped Mullet.— This fish, so abundant off 
the coast of North Carolina, seems to suffer from several 
serious drawbacks, which would appear to threaten its 
extinction. It moves through the water so slowly that a 
man may easily walk as fast The young fry suffer from 
a disease which gradually destroys the sight, and great 
numbers perish ; they are also much infested with para- 
sitic worms. To counterbalance these destructive agencies, 
the female has an enormously distended roe. 

The Mediterranean Flora.— From personal obser- 
vations in Italy and .Greece, with the aid of literature 
bearing on the subject, M. Fuchs comes to the conclusion 
that the so-called Mediterranean flora, so far as represented 
by evergreen woody plants, and plants of the sage, thyme, 
lavender, and rosemary order therewith always associated, 
occurs, at least in France, Italy, Greece, Southern Russia, 
and Northern Asia Minor, exclusively on calcareous for- 
mations, while soils with little or no lime (granite, gneiss, 
flysch, sandy’ and muddy alluvia of rivers) in the whole of 
that region, and south to Sicily and Morea, bear exclusively 
deciduous foliaceous trees, and in general, a vegeta- 
tion hardly differing from the ordinary central European 
flora. We are not, however (M. Fuchs says), to conceive 
the phenomenon as if the former class of plants required 
the lime as nutriment ; the correct view rather is, that 
the southern evergreen flora is better able to press 
northwards on the drier and wanner calcareous forma- 
tion, than on the damper and colder clayey soil. And he 
finds support of this view in the fact that, in the Azores, 
Madeira, and the Canary Islands, with a truly sub- 
tropical climate, an evergreen shrub vegetation closely 
agreeing with the Mediterranean flora flourishes on 
various soils indifferently, even on basaltic and trachytic 
rocks. The same appears to be the case in Algiers. 


FOX TALBOT 

TLT AD the photographic art never been invented, Mr. 
1 * W. H. Fox Talbot, whose death we recently 
recorded, would have a claim to take a good rank as a 
scientific investigator. In the popular estimation his 
work in connection with photography is what alone gives 
him a claim to remembrance ; but we are sure there are 
many of our readers who must be familiar with writings 
by him in various departments of science. He was 
indeed in many respects a wonderful man, and a glance 
at the Royal Society Catalogue will show that he has left 
behind him a great amount of varied work. In mathe- 
matics, in physics, in chemistry, in astronomy, in botany, 
in archaeology, in literature, Fox Talbot at various periods 
of his life aid substantial work, and in addition filled 
faithfully and liberally the responsible position of an 
English country gentleman on his estate of Lacock 
Abbey, Wiltshire. 

Fox Talbot was the eldest son of Mr. William Davenpor 
Talbot, his mother being a daughter of the Earl of Dchester 
He was bom in February, 1800, and received his earl) 
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education at Harrow. Thence he went to Trinity College, 
Cambridge, where he gained the Porson Prize in 1820, 
was Chancellor's Gold Medallist, and graduated in 1821 
as Twelfth Wrangler. Just after the passing of the first 
Reform BiU he s&t for two years in Parliament as member 
for Chippenham, when he retired from public life, and 
devoted himself almost entirely to work in various depart- 
ments of science and literature. In the Royal Society’s 
Catalogue alone is a list of about fifty papers by him in 
various domains of science, and ranging from the year 
1822 the year after his graduation, down to 1872. The 
first paper on the list is a mathematical one contributed 
to Gergonne’s Ann. Math * (1822), u On the Pro- 
perties of a certain Curve drawn from the Equilateral 
Hyperbola.” In 1822-23 he contributed six mathema- 
tical papers to the same journal, one of them being “ On 
a Curve the Arcs of which represent Legendre's Elliptic 
Functions of the first kind.” He was the author of at 
least eight other mathematical papers contributed to the 
Royal Society, the Phil, Trans , , and the Transactions of 
the Royal Society of Edinburgh. Some of these papers 
are verv remarkable, as those on Definite Integrals, and 
show Fox Talbot to have been a mathematician of no 
small power. 

He seems to have commenced his researches on 
%ht at an early period. There is, for example, in the 
Edinburgh Journal of Science , for 1826, a paper de- 
scribing “ Some Experiments on Coloured Flames ; ” 
and in the Quarterly Journal of Science , for 1827, 
one “ On Monochromatic Light.” Other papers in the 
same direction appear in the Phil, Mag., for 1833, “On 
a Method of Obtaining Homogeneous Light of Great In- 
tensity,” “Experiments on Light,” 1834, “ On the Nature 
of Light,” 1835 In 1861 he published in the Chemical 
News papers on “Early Researches on the Spectra of 
Artificial Light from Different Sources,” and M Some 
Experiments on Coloured Flames and so late as 1872, 
we find in the Proceedings of the Royal Society of Edin- 
burgh, u Notes on Some Anomalous Spectra,” “ On the 
Early History of Spectrum Analysis,” and “ On a New 
Mode of Observing Certain Spectra.” 

In chemistry, as might be expected, his researches 
were many, being mainly connected, however, with 
photography. One of his earliest chemical papers will be 
found in the Phil. Mag. it 1833 : “ Remarks on Chemical 
Changes of Colour.” We find other papers contributed 
mainly to the Phil. Mag. on Nitre, Iodide of Silver, 
Iodide of Mercury, &c. 

In January, 1839, Daguerre published his account of his 
process. On the 31st of the same month Fox Talbot gave 
an account of his own process to the Royal Society, in a 
paper entitled “ Some Account of the Art of Photogenic 
Drawing, or the process by which Natural Objects may 
be made to delineate themselves without the aid of the 
artist’s pencil” {Roy. Soc, Proc. 1839 ; Phil. Mag . xiv. 
1839) 5 at the meeting of the British Association that 
ear he read a paper on the subject. F rora that time onwards 
e continued to write papers in connection with his inven- 
tion, though for several years before his death he seems to 
have lost his interest in the subject, and turned his versatile 
intellect to other lines of inquiry. 

The original photogenic drawing is nothing more nor less 
than the silver printing process of the present day, which 
has received little or no modifications since it passed out of 
his hands, unless it be the application of albumen to the 
paper and the fixing with sodium hyposulphite. Early in 
1840 a new process due to Talbot created a sensation in 
scientific circles, the results being a marked advance on 
everything that up to that time had been produced. This 
was no other than the Calotype or u beautiful picture ” 
process, a patent for which he took out dated 1841. The 
main features of this process may be described as the 
production of a photographic picture on sensitised silver- 
todide, held in situ in the pores of paper, and its develop- 


ment by means of gallic acid . The credit of the discovery 
of this method of development has often been ascribed to 
Fox Talbot ; but we believe that to the Rev. B. J. Reade it 
is really due, but was so modified by Fox Talbot as to 
render it manageable in the hands of the operator. The 
next patent that Fox Talbot took out was registered 
under the title of “ Improvements in Calotype,” in which, 
amongst other things, he included fixing the photographic 
image on the paper by means of sodium hyposulphite, a 
solvent for the haloid salts of silver which Sir John 
Herschel had used in February, 1840. 

The third patent taken out by Talbot, in conjunction 
with Malone, was for the use of unglazed porcelain in lieu 
of glass, on which to support the photographic image, 
using an albumen process. In this patent also we have 
a protection granted for an invention which has several 
times since been rediscovered, viz., the use of a transparent 
and flexible support in lieu of glass capable of being 
adapted to a curved surface, by which means a panoramic 
view might be taken in the cameiaby the gradual rotation 
of the lens round its optical centre. This flexible support 
was paper rendered transparent and non-absorbent of the 
liquid albumen applied to its surface. The last novelty 
included consisted of an application of photography to the 
production of an image on steel plates, doubtless with a 
view of helping the engraver. 

The fourth patent was for a process (described in the 
A/hcnaum , December 6, 1851) by which instantaneous 
pictures could be taken, and was so sensitive that an 
experiment undertaken at the Royal Institution to prove 
its value is worthy of redescription. Printed matter was 
fixed on a wheel which was caused to revolve at a rapid 
rate, and being illuminated by the spark from a battery 
of Leyden jars, a facsimile of it was produced in the 
camera, “ every letter being perfectly distinct.” We doubt 
if at the present day any greater degree of instantaneity 
could be secured even by the most rapid collodion pro- 
cesses extant. The success of the process was due to the 
extreme sensitiveness of silver iodide when prepared by 
double decomposition of the iron salt, and also to the 
great facility with which silver nitrate could be reduced 
by ferrous sulphate. The debt he owed to Dr. Woods, of 
Parsonstown, and to Robert Hunt, who respectively dis- 
covered these facts, Talbot duly acknowledged in his com- 
munication to the Athenceum, 

The last patented invention in photography with which 
Fox Talbot’s name is connected was that of photographic 
engraving. This process is based on the discovery by 
Poitivin, of the possibility, by exposure to light, of forming 
an image in gelatine when impregnated with bichromate of 
otassium. The steel-plate on which the etching was to 
e engraved was covered with a dried layer of thin 
chro mated gelatine, and after exposure in the camera the 
plate was placed in cold water to remove part of the gelatine 
and as much of the bichromate as possible. It was then 
covered with the etching fluid which penetrated in a 
greater or less degree through the gelatine film and the 
“ biting* in” thus effected enabled the plate when inked up 
and printed in the usual manner to give an impression on 
paper of the object photographed. This method was 
most successful in the reproduction of line engravings, 
and when half tones had to be produced he adopted other 
artifices to which we need not here refer. 

It has been stated that Fox Talbot did not protect his 
processes but the above list of patents at once contra- 
dicts the assertion. Not only did he— as we think quite 
justifiably— do so, but he strictly claimed his rights, even 
going so far as to bring an unsuccessfol action for 
infringement, claiming to include in his Calotype patent— 
which was essentially a paper process— the collodion pro- 
cess of Le Gray ana Archer. Mr. P. Le Neve Foster 
writes to us that Fox Talbot was so tenacious of his 
rights that the formation of the Photographic Society was 
for a time prevented. “ I had/ 1 Mr. Foster writes, M more 
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than one convenitloQ with him at that time on the sub- 
ject, and he only yielded, and in favour of amateurs, after 
much solicitation on the part of the late Lord Rotse 
and Sir Charles Eastlake, who thereupon became the 
first president of the Photographic Society.” 

The accompanying extract from the correspondence 
which appeared in the Times of August 13, 1852, between 
the inventor of the Calotype process and the presidents 
of the Royal Society and Royal Academy, shows the 
spirit in which the two latter approached the subject of 
the patent rights, and the generous tone in which the 
former responded : — 

“ The art of photography on paper” Lord Rosse and 
Sir Charles Eastlake write, “of which vou are the in- 
ventor, has arrived at such a degree of perfection that 
it must soon become of national importance ; and we 
are anxious that, as the art itself originated in England, 
it should also receive its further perfection and develop- 
ment in this country. At present, however, although 
England continues to take the lead in some branches of 
the art, yet in others the French are unquestionably 
making more rapid progress than we are. It is very 
desirable that we should not be left behind by the nations 
ot the Continent in the improvement and development of 
a purely British invention ; and, as you are the possessor 
of a patent right in this invention, which will continue 
for some years, and which may, perhaps, be renewed, we 
beg to call your attention to the subject, and to inquire 
whether it may not be possible for you, by making some 
alteration in the exercise of your patent rights, to obviate 
most of the difficulties which now appear to hinder the 
progress of art in England. Many of the finest applica- 
tions of the invention will probably require the co- 
operation of men of science and skilful artists. But it is 
evident that the more freely they can use the resources 
of the art, the more probable it is their efforts will be 
attended with eminent success. As we feel no doubt that 
some such judicious alteration would give great satisfac- 
tion, and be the means of rapidly improving this beautiful 
art, we beg to make this friendly communication to you 
in the full confidence that you will receive it in the same 
spirit — the improvement of art and science being our 
common object” 

This letter is dated “ London, July,” and Fox Talbot 
replied as follows, under date “ Lacock Abbey, J uly 30” : — 

“ . * . I am as desirous as any one of the lovers of 
science and art, whose wishes you have kindly undertaken 
to represent, that our country should continue to take the 
lead in this newly, discovered branch of the fine arts ; and, 
after much consideration, I think that the best thing I 
can do, and the most likely to stimulate to further 
improvements in photography, will be to invite the emu- 
lation and competition of our artists and amateurs by 
relaxing the patent right which I possess in this inven- 
tion. I therefore beg to reply to your kind letter by 
offering the patent (with the exception of a single point 
hereafter mentioned) as a free present to the public, 
together with my other patents, for improvements in the 
same art . . . The exception to which I refer, and which 
I am desirous of keeping in the hands of my own 
licensees, is the application of the invention to photo- 
graph taking for sale to the public. This is a branch of 
the art which must necessarily be in comparatively few 
hands. .... With this exception, then, I present my 
invention to the country, and trust that it may realise our 
hopes of its future utility.” 

In the Phil. Mag. iiL 1833 will be found a very curious 
paper, which might interest Sir Wm. Thomson (who, 
however, has probably read it), M On the Velocity of 
Electricity ; a proposed method of ascertaining the 
greatest depth of the ocean.” Crystallography and optics 
c**ne in for a considerable share of Talbot*! attention* 
in 1836, In the Camples Rendus, we find him describing 
researches on borm crystals, and besides various papers 


on the subject mentioned produced in 1836, he gave the 
Bakerian lecture of that year, the subject being “ Facts 
relating to the Optical Phenomena of Crystals*” In 1842 
he read a paper at the British Association * On the Im- 
provement of the Telescope,” and another in 1847 u On a 
New Principle of Crystallisation.” He describes in the 
Astronomical Society's Memoirs (xxi) a total eclipse of 
the sun, July 28, 1851, observed at Marienburg, Prussia, 
and in the British Association Report for 1871 will be 
found a paper by him “ On a New Method of estimating 
the Distances of some of the Fixed Stars.” 

The subject of heat also had its attractions for his 
many-sided mind, and in 1836 he contributed to the 
Phil. Mag. papers on the Repulsive Power of Heat and 
on Radiant Heat, Even botany received a share of his 
attention, for we find in the Transactions of the Edinburgh 
Botanical Society for 1868 a “ Note on Velloaia elegans 
from the Cape of Good Hope.” 

But the half is not told, and it would take up more 
space than we can spare, even were it quite appropriate 
in these pages, to re r er to his numerous contributions in 
literature and archaeology to the Royal Society of Litera- 
ture (of which he was vice-president), the Society of 
Biblical Archaeology, and by other methods. Orientalists 
will call to mind that Talbot was one of the first who, 
with Sir Henry Rawlinson and Dr. Hincks, deciphered 
the cuneiform inscriptions brought from Nineveh. He 
was the author of several books of much interest and 
learning, and in his “ Pencil of Nature,” a fine quarto 
published in 1844, and probably the first work illustrated 
by photographs, he describes the origin and progress of 
the conception which culminated in his invention. 


THE PHOTOGRAPHIC EXHIBITION 

THE Photographic Exhibition which is now open at 
A 5A, Pall Mall East, is well worthy of a visit by all 
lovers of the art- science, exemplifying as it does the pro- 
gress that has been made in dry-plate processes. The 
perfecting of these processes must have a marked effect 
on the future of photography, as when they are capable 
of being employed under alT circumstances, the heavy 
paraphernalia attendant on the wet process nay be con- 
signed to the lumber-room, and the worker in the field or 
laboratory need only be dependent on his box of sensitive 
plate! and his camera. We cannot enumerate all the 
processes, examples of which are exhibited. We may 
mention, however, that the simple bromide of silver 
emulsion either held on the plate embedded in collodion 
or gelatine appears to bear away the palm for excellence, 
unless it be the process with which Mr. England has pro- 
duced his splendid collection of S wiss views, in which (though 
no information is given in the catalogue regarding it), we 
think we can trace the delicacy due to albumen in the 
sensitive film, combined probably in some way or another 
with bromide of silver. Another feature of the exhibition 
are the enlargements which are shown by various exhi- 
bitors, amongst whom we may name, as being specially 
worthy of mention, the Woodbury Company, the Royal 
Engineers, and the Autotype Company. The enlarge- 
ments taken by Mr. E. Viles with the microscope are also 
worthy of more than a passing remark. They are all 
beautifully executed, but perhaps the picture of the pro- 
boscis of the common blow-fly should be specially singled 
ouf, being almost perfectly enlarged to 200 diameters* 
We believe that a comparatively low-power objective was 
employed, and that from the small negative obtained by 
it an enlargement in Moockhoven’s solar camera vu 
produced. These pictures are hung too high to he wed 
seen, and Mr. Viles perhaps might be persuaded to show 
them at some of this season’s scientific sotrles. As 
regards the application of photography to scientific pur- 
poses there are no other examples to be found in the 
exhibition, a matter which we deeply regret, seeing the 
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larg« use that is made of the art-science in nearly 
every investigation of the present day* As regards the 
artistic element present, it is not in our province 
to dwell upon it* In many examples of portraiture 
it would have been well had that abomination — re- 
touching of the negative— been avoided As showing 
what a grand pencil is sunlight to the artist, we may 
mention the exhibits of Robinson, Blanchard, Mrs. H. 
Roscoe, and Slingsby, in all of which are to be found true 
artistic feeling and perfect manipulation. The works of 
Payne- Jennings, Bowness, the Royal Engineers, Stephen 
Thompson, and England may be classed amongst the 
best of the landscape work* 


Amongst technical work we have examples ot a capital 
photo-relief process by Warnerke, by which an artist's 
own drawing can be faithfully reproduced ms a block for 
surface printing; The mechanical printing processes from 
gelatine are also admirably represented by the Autotype 
Company, as is that known as Woodbury-type. 

This notice wou^ be incomplete without calling atten- 
tion to the photographs taken during the recent Arctic 
expedition under Sir G. Nares, which have been exhibited 
by the Admiralty, and also to those taken by Mr. Grant* 
who accompanied Sir Allan Young in the Pandorl 
Both sets of photographs are very good when the diffi- 
culties under which they were taken are considered* 


THE NORWEGIAN DEEP-SEA EXPEDITION » 

'T'HE Voringin left Tromsd on July 14, lay the fol- 
A lowing day, which was a Sunday, in Kjosen, by 
Lyngen, and we recommenced our work on the 16th, off 
Fuglo (71 0 N. lat.). From this point a cross-section was 


made to lat 71$*, long. 14 0 E., the bottom reaching no- 
where more than 900 fathoms* On the 18th we steered 
southwards, and took up another cross-section parallel to 
the above, and about twelve geographical miles distant. 
This was finished on the 20th, and we sailed to Tromsd, 
where we arrived at midnight. In the last cross-section 



Fig. x — Beerenberg, Jan Mayen, from the Souuh-weat. 

we found a depth of more than 1,200 fathoms on the shaped our course directly for Jan Mayen. This was on 
north-east border of the deep-sea bay # abutting on the the 26th, and the dredge came up, full of mud, biloculina 
steep bank outside Vesteralen and Lofoten. clay, but almost without animals. The following day we 

In Tromso the ship was completely fitted out for our found o° C. in 500 fathoms depth, but farther west, in lat. 
cruise to Jan Mayen. We left that town on July 24, 71°, long. 5 0 W., the isotherm of o° C. was found, late in 
passed otn the Malangenfjord, and steered westwards, the night, in only twenty fathoms' depth. This proves 
In lat. 70 , long. 5 0 we reached the cross-section, that we were fairly in the polar current, and that the 

whose eastern part we had already worked out, and boundary between it and the warm Atlantic current (the 



Fm. Jan Mayen- Soutb-w«»t Cape, ar,d the Sc\en Rock*. 


so-called Gulf Stream) is a very steep surra ce, like that of 
the cold wall ” on the American coast The tempera- 
ture of the surface of the sea was here 4°*6 G At night 
the Jog came on, and the next day we steered cautiously 
tai^ajiis, sounding at short intervals j but the dep ths 

1 Se* Natou, voL xvi. ... .7, 


went on increasing to more than i,ooo fathom*, before a 
less depth was sounded. At last, just when we were sitting 
at the dinner-table, we heard the mate cry out, “ I cap 
see the glacier ahead." The ship was immediately 
stopped, and a sounding gave 140 fathoms. The fog 
began to ascend a little, and we were soon able to dis- 
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tmguish a huge glacier, hanging on the steep rock, and westwards, southwards, and south-east, the temperature 
bathing its foot in the sea. la order to ascertain the of the sea surface being taken every quarter-of-an-bour 
distance from the shore we fired a gun, and the observa- to keep ns informed of the proximity of the ice. The 
tion of the echo gave the distance a little less than one surface temperature- want down to 2**3 once, but kept 
nautical mile. By-and-by the fog lifted higher, and we generally at 3°*5, or more. At last when we were 
could see the two terminating points of the eastern side approaching the west coast and had commenced sound- 
of the base of the great Beerenberg. In the afternoon we ing to find a suitable anchorage, the fog lifted so that we 
started anew in order to round the island and find shelter could see the shore and allowed us to choose our berth, 
on the west side, the wind and sea coming from the At midnight we dropped the anchor in the northernmost 
north-east. But as soon as we were on a northerly course, of the three large bays of the west side, about half-a-mile 
abreast of the north point of Jan Mayen, the fog again from the nearest shore. 

grew so thick that we could only see a couple of ships 1 The next day was wonderfully calm, but the fog 
lengths ahead. We steered then first northwards, then covered the higher parts of Jan Mayen. We went on 



shore, the sea being so calm that we could step on shore 
without any inconvenience. The shore consisted of vol- 
canic sand, quite black, and was, higher up, covered by 
driftwood thickly strewn on a level surface. To the left 
was a steep cliff wonderfully rich in colour, the abode of 
thousands of sea-birds, whose inner slope, consisting of 
ash and scoriae, showed it to be a part of a former 
wafer. The scientific party spread in different direc- 
tions and made the best of the time in surveying, col- 
lecting specimens of plants and rocks, and drawing ; one 
P«ar fox was killed. The plants found belong to very 
JW species, the vivid green we had seen from the ship 
&emg only a cover of moss. The flowtrs had just come 


out, and all the lower part of the island, up to about 
2,500 feet, was generally free from snow, the snow lying 
only in patches m the lower regions where a larger mass 
was gathered in ravines. The rocks were all volcanic, 
and the peaks seemed all to be built of loose stones 
thrown out from craters, while solid lava and tufa were 
found in the lower parts. In the afternoon I went on 
shore again, happily, because this was the last time we 
were able to do so, the sea being on the following 
days too high, and Jan Mayen does not present any bay 
giving shelter for a boat 1 directed my course north* 
wards, found a lagoon fitted with fresh water, and shut off 
from the sea by a low wall some 300 feet in breadth. 
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The wall was covered by driftwood* On the east side of 
the island there is a similar lagoon, but much longer and 
with brackish water. On my return to the boat 1 shot a 
fox which came suddenly upon me and showed the 
greatest curiosity at seeing a human being. 

The next day the wind and sea had risen, and landing 
was impossible. We weighed, therefore, and sailed again 
round me north part of the island. The clouds allowed 
us to see the lower part of the land, and for a while 
Beerenberg, die huge volcano of Jan Mayen, showed its 
snow-white cone to our enchanted eyes. The captain, 
assisted by his officers and myself surveyed the coast as 
for as circumstances permitted, and got abundant material 
for an improved map of Jan Mayen. The Admiralty 
chart, constructed after Scoresby and Zorgdrager, proved 
very good, and afforded us material aid both in navigating 
and as a base for the improvements we were able to 
obtain. At midnight we anchored on the eastern side, 
south of the “ egg-crater,” and off the great lagune. 

The next day we took altitudes of the sun from the 
ship's deck, landing being impossible. The latitude of 
the map proved correct ; but our chronometers, compared 
in Tromsb and Bode before and after our cruise with 
Greenwich time, sent per telegraph from the observatory 
in Christiania, showed that Jan Mayen lies about half a 
degree of longitude farther west than in the chart. 
Further measures indicated also that Jan Mayen is not 
quite so long as given in the chart, and that its southern 
half is somewhat broader. 

Next day we weighed, and went eastwards, sounding 
and dredging. Beerenberg was quite clear, and pre- 
sented a magnificent aspect (Fig. i). The winds were at 
times very high, up to fifteen metres per second, and very 
variable m direction, a phenomenon which Scoresby men- 
tions in his description of the waters of Jan Mayen. The 
fauna was very interesting ; it had much similitude to 
that of Greenland. The temperature at the bottom was 
about — 1° C., and in this cold water many well-known 
animals reach quite gigantic proportions. At night we 
anchored outside the lagoon. 

The following day we weighed, and steered northwards, 
the height of Beerenbei^ was measured, the distance 
and course of the ship being taken as base line. Three 
different measures were in close agreement, and the mean 
was a height of 5,836 feet, which is nearly 1,000 feet 
lower than the height given by Scoresby. An appreciable 
current from north-east to south-west would make the 
number less still. This determination makes Beeren- 
berg lower than the highest point in Iceland, viz., Oeroefa- 
Jokull, which is more than 6,000 feet high. We went to 
the north of the island, and found 1,000 fathoms in a 
distance of only one geographical mile from the north 
point, which indicates that the foot of Beerenberg con- 
tinues its slope of io° so far beneath the surface of the 
sea- Thence we steered westwards and took soundings, 
which were continued the whole night The wind was 
north-west, and the temperature of the air fell to + o°*2 C. 

A depth of 1,032 fathoms having been found seven 
geographical miles north-west of Jan Mayen, and a serial 
sounding having shown o° C. in a depth of only ten 
fathoms-*-suifoce water being as low as + 2° C, we 
steered again towards the west coast of Jan Me yen. On 
the morning of August 8 we were near our first anchorage, 
but the swell was too heavy to try to land. We then went 
south-westwards along the shore and studied the country 
as well as circumstances* permitted, the fog sometimes 
hiding it from our view. We were nevertheless able to 
pet a series of sketches, and our rate told us that the 
island, as mentioned above, must be shorter than it is 
shown on the map. At noon we passed Cape Southwest 
and got a fine view of it (Fig. 2), The point north of 
Cape Southwest showed two extremely regularly built 
volcanic cones, the outer one dose at the sea, the inner 
one quite small, and both of a reddish tint. On the higher 
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land between Cape Southwest and this point there is also 
a similar larger cone. The Cape itself is perforated by a 
tunnel at the level of the sea. 

I got the distinct impression that Jan Mayen is from 
end to end of comparatively recent volcanic origin. Its 
aspect reminded me of parts of Iceland, which are of 
more recent volcanic origin, the peninsula of Reyk- 
janes. It had nothing in common with the doleritic 
formation of the Fdr6 Islands. In the afternoon a 
sounding was taken and the dredge lowered some five 
geographical miles south-west of Jan Mayen. The depth 
was only 263 fathoms. The dredge brought up lots of 
stones and a rich fauna. The stones were mainly vol- 
canic, but among them I found a piece of granite, one of 
quartz, and of green chloritic schist. Here we bade adieu 
to Jan Mayen ; the island was a long time out of sight, 
covered by the always prevailing fog, and the next morn- 
ing we obtained eight geographical miles farther south, 
already 1,050 fathoms. Having sailed some ten geogra- 
phical milts farther south we sounded again and found 
1,004 fathoms and o° C. at a depth of twenty fathoms. 
This achieved, all sail was set and the course shaped 
eastwards ; the water was let off the boiler in order to 
get it cooled and cleaned. The next afternoon this was 
finished and we started under steam eastwards and home- 
wards. When we were under sail the wind was north- 
west, but very feeble. The next day observations showed 
that we had moved south- south-east instead of east — a 
proof of our being in the Polar current The following 
days we sailed in the finest weather eastwards, sounding 
and taking observations of deep-sea temperatures. On 
the morning of the 7th we had a depth of 2,005 fathoms. 
The temperature of o° C was later found in a depth of 
450 fathoms. In the afternoon of the 9th we sighted 
land — the southern islands of Lofoten. Next day we 
entered the Vestfjord, where we dredged on the 1 ith, and 
arrived at midnight at Bod6. 

In Bod 6 Capt. Wille took absolute magnetical obser- 
vations. On the 15th we steamed into the Salton- Fjord 
and Skjerstad-Fjord, where we dredged and took tem- 
perature soundings, which showed, by means of Negretti 
and Zam bra's thermometer, that the temperature was 
constant (3°’3) from 90 fathoms to the bottom in 270 
fathoms. On August 18 we went from Bodo, out in the 
Vestfjord, and took a temperature series in the same 
place where we had been on June 22. The result was 
that the temperature had still its minimum in sixty 
fathoms, but it was now in this depth 4°'7> and at the 
bottom, in 140 fathoms, $ 0, 8. The whole mass of the 
lower water had consequently had its temperature raised 
as much as i° C. The cause of this singular distribu- 
tion of temperature so late in summer is inexplicable to 
me. This was our last operation this year. The course was 
shaped southwards, and on August 23 we arrived at 
Bergen, where the ship was paid off and the members of 
the scientific staff returned to their homes. 

The expedition has this year been favoured with the 
best weather. Nothing has prevented the work from 
being carried on day and night, and the results obtained 
are therefore very extensive compared with last year. 

The accompanying small chart shows in broad features 
the results of the soundings, combined with those of the 
Swedish expeditions to Spitzbergen and those of the 
dog, Porcupine , and Valorous expeditions. The shaded 
line shows the boundary line at the sea-bottom between 
the ice-cold water of the Polar Sea and the warmer water 
of the Atlantic, as far as our observations hitherto have 
determined it. 

Next year the expedition will work up the region 
between North Cape, Jan Mayen, and the north of Spitz, 
bergen, and possibly make a trip eastwards in the direc* 
tion of Novaya Setmya, in order t© determine the site of 
the isothermal line of o? C at the sea-bottom, which may 
be regarded as the limiting line for the wanderings of the 
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masses of cod, the object of the great winter and spring 
fisheries of Northern Norway. For this expedition the 
Norwegian Storthing has already voted the necessary 
sum of money. H. Mohn 


NOTES 

The communications from Mr. Stanley in the 'Telegraph of 
Thursday and Monday last, though containing few positive 
additions to our knowledge, are full of interest ; the episode on 
the arrival of the starved and wretched party at Ni Sanda is 
quite thrilling. Notwithstanding the number of cataracts and 
rapids on the Lualaba — Congo,|Stanley maintains it is well fitted 
to become a great commercial highway — 2,000 miles of uninter- 
rupted water communication, opening up an extent of country 
embracing 600,000 square miles. North of the equator it 
receives a tributary 2,000 yards wide at its mouth, coming from 
a little north of east, and which, according to our present imper- 
fect knowledge, is likely enough to be the Welle. Mr. Stanley 
speaks of the “infamous inaccuracy ” of our present charts of 
West Africa, an inaccuracy which cost him the lives of many 
of his men, but which, no doubt, he will be able to correct. 
Three of Stanley’s letters are dated from Nyangwe, and were 
written about a year ago. In them he speaks in the strongest 
language of the manner in which the slave-trade is carried on in 
that region, describes the wonderful forest scenery of the country 
between Tanganyika and Nyangwe, and gives some tender 

• reminiscences of Livingstone preserved among the people, among 
whom the great traveller sojourned for so long. Mr. Stanley 
also endeavours to clear up the geography of the region between 

• the Victoria, the Albert, and Tanganyika, showing that the most 
erroneous and confused ideas on the subject had been accepted 
mainly on the reports of natives to Sir Samuel Baker. No one 
now believes that the Tanganyika is connected with the Albert 
Nyanza, and, indeed, as Stanley suspects himself, he is, in 
refuting this notion, slaying the slain. From the little foretaste 
given us in these preliminary letters, there is no doubt that there 
is a rich feast in store for us of new and valuable information, 
and of adventure scarcely paralleled in the history of geographical 
exploration. 

, The last number of the Bulletin of the Belgian Academy of 
Sciences contains details as to the plans of the Belgian expedi- 
tion for the exploration of Central Africa, which is to leave 
Europe in the course of this month. Dr. Maes, of Ilasselt, 
will accompany the expedition as surgeon and naturalist. The 
first Belgian station in Central Africa will be placed under the 
arrangement of Capt. Crespel, with whom Lieut. Cambier and 
Dr. Maes will be joined. The travellers will start for Zanzibar, 
and thence reach Lake Tanganyika, where it will be definitely 
settled whether a station be founded on the shores of the lake, 
or, a simple depot being left there, the station be fixed at 
Nyangwe, or elsewhere in Manyuema. The Tanganyika, or 
Manyuema, or Unyam wesi will become a basis for further scien- 
' tific exploration ; and agriculture will be carried on on the spot 

• for the purpose of enabling the expedition to exist on its own 
resources. 

We would draw the attention of those of our readers who are 
, interested in the matter to the announcement in our advertising 
columns with reference to the next distribution of the Govern- 
ment grant of 4,000/. Applications should be forwarded to the 
secretaries of the Royal Society before December 31. 

; Vol. vii, of the Royal Society’s Catalogue of Scientific 
h P*P«r» will be out in a few days. 

) Tu(e Gardener’s Chronicle hears that Signor Beccari is likely 
l to succeed Prof Parlatore as Director of the Herbarium and 
& Botanic Garden at ^Florence, ify arrangements can be made for 
| some other JProfessor to undertake the duties of lecturing. 

it 


The death is announced, on September 30, at the age of 
sixty-five, of Major-General Eardley-Wilmot,‘F.R.S., formerly 
chairman of the Council of the Society of Arts. At one time 
he was Director of Gun Factories at Woolwich, served on many 
Government committees on military matters, and was frequently 
consulted on scientific and educational subjects connected with, 
the army. 

The Lords of the Admiralty have ordered that sets of the 
photographs taken during the Arctic Expedition of 1875-76 
shall be presented to the British Museum, the South Kensington 
Museum, the United Service Institution, the Royal Artillery 
Institution at Woolwich, the Royal Engineer Institution at 
Chatham, and other Government or official institutions. Fifty 
sets only are to be prepared, and they will all be identical with 
the collection now on view at the Photographic Society’s 
Exhibition, Pall Mall. 

Arout eighty of the leading geologists'of Germany assembled 
together in the annual meeting of the Deutsche geologische 
Gesellschaft, at Vienna, on September 27. Baron von Hauer, 
of Vienna, Herr Beyrich, of Berlin, and Prof. Gumbl, of Munich, 
presided over the three sessions which took place. Among the 
addresses were — “ The Geological Constitution of the Harz,” 
by Dr. Lossen, of Berlin ; “ The Fauna in the Older Deposits 
of the Harz and the Geological Position of the Hercynian 
Formation,” by Dr. Kayser, of Berlin ; “ Phylogenetic Inves- 
tigations in Phyto-paleontology,” by Baron v. Ettinghausen 
of Graz, &c. Prof. Neumayr, of Vienna, gave an interesting 
report of his late trip through ^Greece, and exhibited the 
geological chart of North Greece, Thessaly, and Chalcls, based 
on his recent investigations. 

The administration of the Paris National Library inaugurated 
last Saturday a valuable addition to its internal machinery. A 
small pneumatic tube has been constructed to all parts of the 
building 4 for conveying notes from readers asking for books. 
The new buildings erected on the rite of the old lecture-room 
will be ready in a fortnight, and opened for public inspection. 
The space available for library purposes will be more than 
doubled by this addition. 

The earthquake of Monday week, to which we referred in 
our last number, extended from the Lago di Garda to Dijon, 
and from Strasburg to Grenoble. 

The French Society of Hygiene has just held its first monthly 
meeting at the Hdtel de la Socicte d’Encou ragement, under the 
presidency of M. Chevalier, the eminent hygienist M. Pietra 
Santa, the secretary, announced that the number of registered 
members of the new institution, modelled on the English pattern, 
amounted to more than 300. A letter from the Sanitary Institute 
announced that the Socilte d’Hygiene had taken a diploma of 
honour at the Leamington Exhibition. 

The Manchester Scientific Students’ Association commenced 
its winter session yesterday, when a paper was read by Mr. 
Thomas Harrison, F.C.S., on ** The Unity of the Senses,” with 
experiments. Other papers to be read are by Mr. J. Plant, 
F.G.S., on “Silica;” Mr. .William Gee, on “Telephones;” 
Mr. M, Stirrup, F.G.S., Notes on Auvergne — Puy-de-Ddrae — 
Extinct Volcanoes ; Mr. E. P. Quin, on “ Vertebrate and Inver- 
tebrate Animals Mr. Robt, E. Holding, on a visit to the 
Zoological Society’s Gardens, London ; giving a description of 
some remarkable Animals and Birds — illustrated by diagrams 
from life ; Mr. Geo. C. Yates, F.S.A., on “A Ramble amongst 
the Dolmens of the Morbihan.” 

The annual Conversazione of the Whitehaven Scientific 
Association took place at the Town Hall of that town on October 
% when the president, Mr. R. Russell, C.E., F.G.S., delivered 
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the annual address'before a large gathering. A practical exhi- 
bition of the telephone as well as an extensive display of late 
scientific inventions and objects illustrative of the natural history of 
the district, rendered the entertainment pleasant and profitable. 
The programme of the session for the next six months offers 
an attractive list of lectures, including a series of six from the ! 
president on Geology; six from Mr. A. Kitchin, F.G.S., on 
Light and Spectrum Analysis, and single lectures by fourteen 
other gentlemen. Among the titles we notice The Chalk, its 
Origin, Characteristics, and Scenery ; How an Animal is Built 
Up : Flowers, their Shapes, Perfumes, and Colours ; & c., &c. 
The Association is in a flourishing financial condition, owning a 
house of its own, and is not only popular but succeeds in infusing 
a healthful love for science into the district about. A library, a 
museum, and frequent field-days in the picturesque and geolo- 
gically interesting neighbourhood, evidence the activity of the 
Society. 

The European Bureau of Longitude held its annual conference 1 
at Stuttgart, September 27, General Ibannez, of Spain, pre- ' 
siding. Representatives were in attendance from Austria, 
Bavaria, Belgium, France, Hesse, Italy, Norway, Prussia, 
Saxony, Switzerland, Spain, and Wiirtemberg. Gen. Baeycr> ] 
of Prussia, was elected president for the coming year. ' 

At the meeting of the German Anthropological Society at 
Constance on September 24, Prof, von Virchow described the 
results obtained by him in his researches on the "colour of eyes, 
hair, and skin of German school-children, and to which we have 
already referred. He examined no less than 2, 1 14, 153 children. 
In the whole of North Germany the fair, blue-eyed type with 
light skin is prevalent. In Mid* Germany the darker individuals 
become more numerous and reach their maximum frequency at 
the south-west and south-east corners. The passages from 
one type to another in a geographical sense are perfectly 
gradual. Upper Bavaria and Alsace are the extremes, be- 
tween wicbh the fairer type reaches southwardsjlike a wedge. 

Ax the same meeting Dr. Gross, of Neuveville, on the Lake 
of Biel (Switzerland), exhibited a number of objects dating from 
the lake dwellings of the earlier stone period, amongst which 
some hatchets made of nephrite, a mineral now only found in 
China, were of special interest. Prof. Desor expressed his opinion 
that these relics were originally brought from Asia by the lake 
inhabitants ; he believed it quite possible that they may have 
carried their valuables with them, and this hypothesis would 
explain the rarity of nephrite hatchets. A keen discussion was 
raised with regard to the discoveries in the Thayingen cave. It 
will be remembered that Herren Meik and Messikommer had 
found several bones from the prehistoric reindeer upon which | 
drawings of animals were carved, besides a rough piece of 
sculpture representing the head of a musk buffalo. These 
objects are now in the Rosgarten collection, and many naturalists 
had believed them to be mere imitations. The result of the 
discussion, proved them to be perfectly genuine. This, how- 
ever, is not the case with other pieces sent to France and 
England, and said to have been found at the same place. 

A special division of the Paris Inter national Exhibition will 
be devoted to electricity, so that all the systems of electric 
lighting may be tested comparatively. The electric light con- 
tinues to create the greatest interest in Parts. The experiments 
which we mentioned some time ago have been conducted during 
forty consecutive days at the Lyons railway station. A force 
of about 40 horse-power is sufficient to keep going twenty-eight 
electric lamps, each of which gives a light equal to eighty gas 
lamps, and works with regularity for ten and a-half hours. The 
effect is splendid, the whole of the station, except the waiting- 
room, being lighted d ^ tor no. The question of economy, how- 
ever, is not yet settled. It is not known whether the company 


will agree to pay a somewhat higher price in order to multiply 
the power of its illumination. These experiments have been 
tried on Lontain’s system, a modification of Wilde’s and Siemens’ 
principle. M. Lontain has contrived to send the current 
generated by an ordinary Wilde’s machine into an electro- 
magnetic engine called a distributor. The central part being 
strongly magnetised by the current from a Wilde’s machine, a 
number of electro-magnets are influenced by its rapid rotation, 
and in each of these an induction-current is generated. These 
induction-currents are powerful enough to feed three electric 
lamps, and as there are two series of twelve magnets a single 
machine could, theoretically, feed seventy-two lamps. Actually, 
however, it feeds only twenty-eight. Lontain uses a new regu- 
lator, which works very well by the dilatation of a small silver 
wire. By its dilatation this part of the apparatus works a lever 
system, and brings the carbon electrodes into contact. The 
French Northern Railway has purchased a number of Gramme 
magneto-electric machines. They intend to use them at their 
goods terminus and stores. 

Among works of scientific ; interest announced for pub- 
lication during the coming season we note the following 
Messrs. Macmillan and Co. are about to publish a new work 
by Prof. Clifford, F.R.S., “ .Elements of Dynamics ; on Intro- 
duction to the Study of Motion and Rest in Solid and Fluid 
Bodies.” This book is intended for engineers and students of 
physical science who are unable or unwilling to devote much 
time to mathematics. Its method consists in making use of the 
simpler ideas of motion to teach so much of mathematical pro- 
cesses as is required for understanding the more advanced parts. 
Also, by the same publishers, ‘‘An Elementary Treatise on 
Spherical Harmonies, and Subjects connected with them,” by 
the Rev. N. M. Ferrer*, M.A., F.R.S. Messrs. Longmans 
have just published of the London Science Class-Books Series, 
“Astronomy,” by Dr. Ball, and /* Thermodynamics,” by Dr. 
Wormcll. Other ..volumes to follow arc .“Algebra,” by Prof. 
Henrici ; “Botany,” by Prof. McNab; “Biology,” by Prof. 
Me Kendrick ; and “Zoology,” by Prof. McAlister. Messrs. 
Chapman and Hall promise two new volumes of “ The Library of 
Contemporary Science” — “ Biology,” by Dr. Charles Letourneau 
and “Anthropology,” by Dr. Topinard. Messrs. Triibner and Co. 
announce : ‘ ‘ The Epoch of the Mammoth and the Apparition 
of Man upon the Earth,” by James Southall ; “ The Parthian 
Coinage,” by Percy Gardner, M. A., and “ The Ancient Coins 
and Measures of Ceylon,” by T. W. Rhys Davids, being Parts 
5 and 6 of “The International Numismata Orientalia;” “The 
Birds of Cornwall,” by Edward Hearle Rodd ; “The Barents 
Relics,” by C. L. W. Gardner; “Cbcmistryin the Brewing 
Room,” by C. II. Piesse ; “ Origin and Migrations of the Poly- 
nesian Race,” by Abraham Fornander, Circuit Judge of the 
Island of Maui ; “Dr. Beke’s Discoveries of Sinai,” by Mrs. 
Beke ; “ A Statistical Account of Bengal,” by Dr. Hunter. 
Mr. Stanford premises: “Africa,” edited by Keith Johnston, 
being the first volume of “ Stanford’s Compendium of Geography 
and Travel,” a work founded on Hellwald’s “Die Erde und 
ihre Vblker other volumes to follow “Africa ” will be “Europe,” 
by Prof. A. C. Ramsay, “North America,” by Dr. F. V. 
Hayden, and “ South America,” by Mr. H. W. Bates ; “ Fifteen 
Thousand Miles on the Amazon and its Tributaries,” by C. 
Barrington Brown and William Lidstone ; “ The Physical Geo- 
graphy and Geology of Ireland,” by Edward Hull ; an English 
edition of M. De Fonvielle’s “ Aventures Adrienne*.” Messrs. 
Kegan Paul and Co., successors to Messrs. H. S. King and Co., 
promise “ Hygiene and the Laws of Health,” by Prof, Corfield ; 
and of the International Series, “Studies in Spectrum Analysis,” 
by J. Norman Lockyer, F.R.S. ; “The Physical Geography of 
the Sea,” by Dr. W. B. Carpenter, F.R.S., “The First Prin- 
ciples of the Exact ; Sciences,” by Prof. Clifford, F.R.S., and 
“The Brain as an Organ of Mind,” by Dr. Charlton Bastion, 
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F.R.S. Messrs. Blackie will publish a uevy edition of Thompson’s 
** Gardener’s Assistant* Practical and Scientific,” revised and 
xtended by” Thomas Moore, F.L.S., Curator of the Chelsea, 
Botanic Gardens, &c,, assisted by several eminent practical gar- 
deners ; also “ Upper Egypt, its People and its Products,” a 
descriptive account of the manners, customs, superstitions, and 
occupations of the people of the Nile Valley, the Desert, and 
the Red Sea Coast, with sketches of the natural history and 
eology, by C. B. Klunzinger, M.D., formerly Egyptian Sanitary- 
Physician at Koseir on the Red Sea, Mr. Maclehose, of Glasgow, 
announces : “Outlines of Physiology,” by Prof. McKendrick j 
Messrs. Collins: “Building Construction,” by R. Scott Brown ; 
“Machine Construction,” by E. Tomkins; and “ Mineralogy,” 
by J. II. Collin?, in their Advanced School Series. 

In a paper in the Journal dc Physique, on the spectrum of the 
electric spark, by M. Cazin, the author concludes that the 
electric spark in a gas contains incandescent gas particles, which 
give a bright line spectrum, and solid and liquid particles which 
produce the continuous spectrum, the former coming from the 
gaseous medium and the electrodes, the others from the electrodes 
and the sides near the spark. If the pressure increases, the 
solid or liquid particles become more abundant, and their con- 
tinuous spectrum predominates ; at last this makes it impossible 
to distinguish the bright gas lines, or, in other words, the latter, 
while the pressure increases, seems to dilate, and eventually flow 
together into one continuous spectrum. By making photographs 
of the spectra M. Cazin found his views confirmed. Of the 
nitrogen spectrum at ordinary pressure he photographed sixty- 
two lines, using nine cells in the battery giving the spark, 

IIkrr J. Stefan has lately communicated the results of some 
interesting researches to the Vienna Academy of Sciences, 
relating to the heat-conducting power of several substances. 
The conducting power of copper beingj taken as unity, he found 
that of iron to be 0*17, ice 0*0057, glass 0*0016, water 0*0015, 
hydrogen 0*00039, hard india-rubber 0*00026, and air 0*000055. 

In a recent communication to the Vienna Academy III. 
Ciamician discusses the spectra of chemical elements and their 
compounds. He finds, in agreement with Lockyer, that the 
compound spectra, as well as those of the first order of the 
elements, consist exclusively of bands; and fuither, that band- 
spectra belong to molecules and molecular groups, line-spectra 
to free atoms. From a comparison of the spectra of thirty-one 
elements he draws these conclusions : 1. The spectral lines of 
chemically-allied elements correspond to each other cither 
individually or group-wise, so that each natural group of elements 
has its own spectrum, which, in the individual members of the 
group, is different only in that the homologous lines are displaced 
towards the one or the other end of the spectrum, /.<?., increase 
or decrease in wave-length, and that certain lines or line-groups 
disappear. 2. The increase or decrease of wave-lengths of 
homologous lines in chemically-allied elements depends on the 
intensity of their chemical vis viva t a greater wave-length cor- 
responding to a greater chemical vis viva of the particular 
element. 

Although for years there h&s been no scarcity in France 
through drought, still the want of irrigation is rauchjelt almost 
every summer in the departments of the Mediterranean region. 
The French Government is about to take measures which might 
serve as a hint to the Indian Government A project is being 
considered for taking advantage of the waters of the Rhone to 
irrigate systematically that large and already fruitful country. 
It is impossible to foresee what wonderful changes may result 
from such a scheme, which it is contemplated to bring into 
speedy execution. 

The Annual Report of the Queensland Philosophical Society, 
*877» just received, is a satisfactory one. It contains the address 


of the president, Sir James Cockle, on some of the aspects of 
the evolution theory. 

The second volume, for 1877, of Dr. Emilio Huelin’i 
“Cronicon cientifico popular,” has just been published at 
Madrid. In a recent*number we gave a short notice of the £nt 
volume. The second volume is in every respect equal to the 
first. 

The additions to the Zoological Society's Gardens during the 
past week include two Bonnet Monkeys (Macacus radiatus) from 
India, presented by Mr, T. Golding and Miss Ward ; a Layard’s 
Flying Squirrel {Sciuropterus layardi) from Ceylon, presented by 
Sir Charles Peter Layard ; a Brown Coati (Nasua naska ) from 
South America, presented by Dr. G. P. Best ; a River Jack 
Viper ( Vipera'rhi noceros) from West Africa, presented by Mr. 
I. J. Kendall ; two Red Kangaroos (. Macropus ru/us) from 
Australia, four Chinese Turtle Doves ( Turtur chinensis) from 
Java, deposited ; a large-billed Crow ( Corvus culminatus) from 
India, purchased ; a Vulpine Phalanger ( Phalangista vulpina), 
bom in the Gardens. 

| THE LIMITS OF NATURAL KNOWLEDGE' 

'TTIE subject of my address was excellently treated at the 
A Leipzig meeting in 1872, by Prof. Du Bois Reymond. If 
I take up the same matter again, I do so because I would con- 
sider it from a somewhat different and more universal point of 
view. 

I shall also depart from the form and language in which the 
subject has hitherto been frequently treated. In its generality 
the theme easily induces the speaker to make excursions into the 
philosophical domain and to adopt the corresponding manner of 
expressing himself. I shall use words only of the simplest and 
clearest description, and I shall not suppose my hearers possessed 
of anything but a knowledge of the most elementary phenomena 
in the various domains of nature. In general matters expression 
is all the simpler and the more intelligible the closer our ideas 
approach clearness, and, at the same time, truth. I think it 
advisable, before entering upon the subject itself, to mention 
shortly the different ways in which the question of the limits of 
natural knowledge is generally conceived and answered^ by 
naturalists. 

Amongst the so-called practical scientific men (Praktiker) the 
view is widely spread that a certain and lasting knowledge and 
understanding of natural phenomena is, on the whole, impos- 
sible. They know that hitherto their systems and opinions have 
not been permanent, and think that scientific theories generally 
are only attempts to approach the inaccessible reality, attempts 
which change their tenor and expression with the views of the 
time. This is evidently not a view based on principles, but only 
despair caused by failure, the necessary consequence of wrong 
method and of scientific incapacity. 

The practical scientific man relies upon bis experience, as he 
says. 1 his, however, is gained in the following manner Each 
natural phenomenon is accompanied by different and often 
numerous causes and other circumstances. It is the task of the 
investigator to find out what are the effects of each one of these 
causes and circumstances ; and this task cannot, in most cases, 
be accomplished by mere observation. The practical man then 
selects some cause or circumstance which happens to appear 
conspicuous to him, and in this he finds the fundamental cause 
of the phenomenon. This he calls his experience. We there- 
fore understand how these practical men may hold different 
opinions upon the same phenomenon, why their views bear the 
stamp of the scientific epoch, and why in course of time they 
change. We also understand why the theories based on so-called 
experience are most fertile in those domains where phenomena 
are most complicated, as in organic morphology, in physiology, 
and pathology. 

* Address delivered at tl»e Munich meeting of the German Associa- 
tion, by Prof. C von NMgeh, of Munich. (The author, in a not* to dm 
German original, remarks that this lecture had to replace another in the 
programme, which had been promised by Prof Tscbermak, of Vienna. At 
the eleventh hour Prof. Tscbermak announced his inability to attend the 
Munich meeting, and the author wa> requested by the secretaries to fill the 
gap thus occasioned. The address therefore, the author slates, bears the 
stamp of its hasty origin, as it was written during a journey tu the Alps, 
when there was neither sufficient leisure nor opportunity for careful and 
elaborate work.) 
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The pioblemof a natural phenomenon is an algebiaic equation 
with many unknown factors. The practical man looks at the 
equation and tries to solve it, substituting for one or the other 
unknown factor a generally large and decisive value ; the proof 
of correctness he does not attempt. It is easy to see that 
In this manner the solution— and with it the true understanding 
—will certainly not be attained in all eternity. 

The solution of an equation with many unknown factors 
is only possible if just as many equations can be obtained as 
there are unknown factors, and if the same unknown factors are 
contained in all. As this is generally impossible [with natural 
phenomena we try to get equations in which there is only one 
unknown factor. This is done by scientific experiment (not by 
the so-called experiment of these practical men) in which all 
unknown factors are removed save one, and by which the value 
and effect of this one can be securely determined. 

For a long time physics has adopted this way of scien- 
tific experiment. Physiology has only recently recognised it in 
a more general manner as the only correct one. It is true that 
by this tedious and time-devouring but yet exclusively safe 
and progressive method we do not erect large edifices of sys- 
tems which are only fated to fall to pieces again shortly, but 
we gain simple facts, perhaps insignificant by themselves, but 
which retain their value for ever and enable us to find new 
facts. Thus the stock of recognised facts increases slowly but 
securely. A snail which takes the straight road for its goal 
progresses, while a grasshopper, with its bounds in all directions, 
remains always on the same spot Thus scientific investigation 
proves to the empirics by facts, that by the exact method certain 
and permanent knowledge of natural phenomena may be gained. 

Many methodical investigators who by the exact method 
augment the stock of permanent facts, when asked for the limits 
of natural knowledge, and thinking a solution based upon 
principles inadmissible, simply reply, “Belief always begins 
where knowledge ceases.** In saying so the course of their 
thoughts runs thus : Humanity faces the totality of nature. Its 
insight constantly masters new domains by dint of meditation 
and investigation. Thus, for example, in the present time we 
have progresssed much further in the knowledge of nature than 
was the case during the middle ages and antiquity, and Euro- 
pean civilisation is far ahead of that of the rest of humanity. 
With progressing mental work the empire of knowledge always 
increases in extent, and the domain where we must be satisfied 
with belief decreases as constantly. 

This conception has an undeniable value in a certain regard. 
It gives us a measure of the height which scientific natural 
knowledge had generally attained in every century, and at the 
same time a special measure for the different human races and 
nations, for the different classes in a nation, and finally for every 
single individual. Considerations of this nature have as much 
scientific interest to the historian and anthropologist, as practical 
interest to the theologist, the politician, and a number of others. 

The phrase that belief begins where knowledge ceases is an 
actual solution of the question for certain ends. But with this 
our interest is not satisfied. We turn to the theoretical part 
of the problem with special sympathy. We wish to know 
whether the limit where human knowledge must stop can be 
determined at all or not — if yes, how far our understanding to ay 
penetrate into nature, how much humanity may scientifically 
understand of nature, if during an immeasurable period, let us 
say at once during eternity, it is occupied with natural inves- 
tigations, assisted by all imaginable means— what are the 
boundaries, therefore, which the scientific understanding of 
nature can never and under no conditions overstep? what is 
the fundamental limit between the empire of knowledge and 
that of belief? 

This question deserves all the more to be seriously investigated 
since it is well known that from two opposed sides the absolute 
power of the human mind over nature is claimed with complete 
certainty— with decreasing energy by the natural philosophers, 
with increasing energy by materialists. The former think they 
can construct formal nature out of herself, and natural know- 
ledge for them only consists in finding (the concrete natural phe- 
nomena for the constructed abstract ideas, where, of course, 
they can in no point be freed from the self-deception that they 
construct the ideas according to conceptions by the senses 
instead of out of themselves. The latter admit only force and 
matter in time and space ; And that man, who is built up of 
matter and force, shall master nature, which is built tip of the 
same factors, seems to them a reasonable idea. Both, natural 
philosophers as well as materialist*, raise man to a flattering 


height, with regard to his own consciousness and pride 5 they 
declare him lord of the world, not the real lord who makes the 
world, it is true, but yet the imaginary lord, who understands 
the work of the real lord. Can we lay claim with good reason 
tills eminent position ? 

Many have often tried to answer this question from different 
points of view 5 perhaps one of the best replies was given by 
my predecessor in this assembly, Prof. Du Bois Reyroond, in his 
much-talked-of and often misunderstood address, M On the Limits 
of Natural Knowledge.*' I shall only consider this latter reply, 
which, in an intellectual manner and in rich, poetical language, 
adonis and covers the gems of thought with the most beautiful 
flowers of speech. It would have been useful, and would have 
shown the right way to many a one who cannot so easily get at 
the kernel through the shell, if result and proof had been 
comprised in a few short phrases. 

The speaker, like the conqueror of a world in the olden times 
on a day of rest, wishes to point out clearly the true limits of 
the immeasurable empire which world-conquering natural science 
has subjected to its understanding, and arrives at the following 
three conclusions 1, Natural knowledge, or understanding, is 
the reduction of a natural phenomenon to the mechanics of 
simple and indivisible atoms. 2. There are no atoms of this 
description, and therefore there is no real understanding. 
3. Even if we could understand the world through the mechanics 
of atoms, we could nevertheless not understand sensation and 
consciousness through it. 

General understanding would no doubt have been facilitated 
considerably if these results had not been introduced as the 
limits of natural knowledge, but as the impossibility and futility 
of natural knowledge. Because, since the speaker does 
not go beyond this negation, investigating natural science cannot 
define the limits of a domain which she does not even possess— 
and if she is even deprived for ever of all insight into material 
phenomena, it can hardly matter to her, as a deposed jpotentate, 
whether or not she might claim the spiritual domain, m case of 
a supposed accession to power. 

\Ve may perfectly agree with Du Bois Reymond's thoughts, 
and yet be convinced that they are not complete and all-com- 
prising enough to define natural knowledge in all directions, that 
in their incompleteness they lead to false deductions which 
contradict our natural scientific conscience, and that it is 
desirable to treat this question not only on the negative side, but 
to examine whether the human mind is not capable of natural 
knowledge, of what nature this knowledge is, and what is its 
ettenr. 

The solution of the question : In what way and how far may 
I know* and understand nature? is evidently determined by three 
different things, viz., by the answers to three questions: — (1) 
The condition and capacity of the Ego; (2) the condition and 
accessibility of nature ; and (3) the demands which we make 
of knowledge. Subject, object, ami copula therefore partici- 
pate in the solution. A separation of this kind may perhaps be 
thought superfluous, perhaps even inadmissible, because it may 
be said that the understanding of the object by the subject is an 
indivisible process. And yet it is correct, because consideration 
gives prominence now to the one and now to the other factor, 
and it is also useful, because it requires exhaustive treatment. 
The difficulties which are in the way of knowledge with regard 
to the subject or object, are even most conspicuous if we entirely 
remove one of the two factors by supposing that it offers no 
difficulties at all. With regard to the capacity of the Ego to 
understand the phenomena of nature, the undoubted fact is 
decisive, that our power of thinking, in whatever condition it may 
be, only gives us nature as we perceive her by our five senses. 
If we could not see nor hear anything, nor smell, taste, nor 
touch anything, we would not know at 5 1 that there is anything 
besides ourselves, nor indeed that we are in bodily existence 
ourselves. 

The condition with regard to the correctness of our concep- 
tions therefore always exists— that our external and internal 
senses report correctly. Our knowledge is only correct in so 
far as observation by the senses and internal perception (< die 
inntre Vcrmittelung) are correct. But an infinitely great proba- 
bility exists that both, after all, lead us to objective truth, 
because the errors committed by the single individual or by all, 
are finally always recognised and proved as such, and because 
natural science, the further it progresses, knows how to remove 
more and more all apparent contradictions, and how to make 
all observations agree amongst themselves. 

If we remain satisfied in this direction, the question arisfs, 
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to what extent and in what fulness the senses acquaint us with 
natural phenomena. With regard to the extent we need only 
point out the boundaries in order to make them perfectly clear 
to everybody. In time only the present and in space only 
that which belong! to our own circumstances is accessible to 
us. We cannot directly perceive anything of what happened 
in the past, and of what will be in the future, and nothing that 
is too distant in space, or that is of too large or too small 
dimensions. 

With regard to the completeness of sensual perceptions there is 
another boundary which is generally not thought of, and upon 
which I must enter a little more in detail. Scientific analysis 
shows the following : — In the totality of force-endowed matter, 
which we call world, each particle of matter by all its inherent 
forces is in relation with all others; it is influenced by all, 
and in its turn acts upon all, of course according to distances. 
A conglomeration of particles of course behaves like a single par- 
ticle ; the effect which it causes and receives is the total of the 
effects of all single particles* The crystal, the plant, the animal, 
man are acted upon by the presence of all ma f erial particles, of 
each single one by itself and of each conglomeration of particles, 
and this with reference to all forces which are inherent in them, 
and consequently with reference to all movements which they 
perform. But these effects in the infinite majority of cases are so 
insignificant that they may be neglected as quite imperceptible. 

The theoretical possibility therefore exists that the human 
organism may obtain bodily perceptions of all phenomena in 
nature. But how is this matter in reality ? What irhpressions 
are so powerful that they become perceptible to us, and which 
of them are lost, being too insignificant? Amongst the beings 
known to us, man and the higher animals have the advantage, 
that certain parts have developed themselves into organs of sensa- 
tion, which are extremely sensitive for certain natural pheno- 
mena. These organs of sensation, in the course of numerous 
and successive species and of innumerable generations within 
each single species, have been developed from the smallest 
beginnings to high degrees of perfection. 

The ingenious idea of Darwin that in organic nature only 
such arrangements attained full development which were useful 
to the individual bearer, is so simple, so reasonable, and agrees 
so well with all experience, that physiologists, who alone are 
competent to decide here, agree with him perfectly, and are 
greatly astonished, that a Columbus should not long ago have 
placed this physiological egg upon its point. 

The degree of perfection which each organ of sensation has 
attained in development therefore corresponds exactly to the 
requirements, and there is not one in which the human organism 
is not far surpassed by some animal species, if to the latter the 
extraordinary fineness of some particular sensual perception 
became a condition of its existence. But according to this both 
the human and animal organisms have only developed organs 
of sensation for such external influences as bear upon their 
existence in a favourable or unfavourable sense. 

We are endowed, for instance, with great sensitiveness for 
temperature; it is necessary for our existence, otherwise we 
might perish through cold or heat without knowing it. We are 
very sensitive towards light ; it acquaints us in the best and 
quickest manner with all objects which surround us and which 
may be useful or dangerous to us. On the other hand we are 
not organised to perceive the electricity which surrounds us. 
While we perceive the increase or decrease of beat and light, 
we do not know whether the air in which we breathe contains 
free electricity or not, whether this electricity is positive or nega- 
tive. If we touch a telegraph wire we cannot feel whether its 
particles are electrically at rest or in motion. 

It was of no use that the Sense for electricity should be de- 
veloped particularly in man and the higher animals, because it is 
immaterial for the species whether every year some individuals were 
killed by lightning or not. If this danger were d aily to threaten all 
individuals, the sCnse for electricity which the lowest animals pos- 
sess in its first beginnings in the same degree as they possess those 
for light and heat, would necessarily have developed itself further. 
We would then perceive by a special organ of sensation the 
vicinity of a substance in electric tension and be able to escape 
uje stroke of lightning. We would perceive small changes in 
the electric state and weak electric currents in our vicinity, and 
jw be able to peer into the secrets of the telegraph wire. The 
5“?/* 8 Uc h an organ might easily have been the cause of our 
•JUT i ?? or * nce okctricity. We can very well imagine the 
t r ? the earth without lightning and thunder. These 
great electric discharges have helped us to the knowledge of 


electricity. If accidentally they had not happened, if, more- 
over, some quite accidental experiences which revealed an 
attractive and repulsive force generated by friction had not been 
made, we very probably would have had no idea of electricity, no 
idea of that force which doubtless plays the greatest part in 
organic and inorganic nature, which materially affects chemical 
affinity, which in all molecular motions in organised beings 
acts perhaps more decisively than any other force, and of which 
with regard to still mysterious physiological and chemical 
phenomena we expect the most important explanations. 

Our senses are indeed only organised for the requirements 
of our bodily existence but not to satisfy our intellectual 
cravings, — to acquaint us with all phenomena of nature and 
explain them as well. If at the same time they perform this 
function it is only incidentally. We therefore cannot rely upon 
our sensual perceptions acquainting us with all phenomena of 
nature. Just as in the case of electric phenomena, which occur 
in every material particle, we have, as it were, learnt something 
only accidentally, it is easily possible, indeed very probable, that 
there are still other natural forces, other forms of molecular 
motion, of which we obtain no sensual impressions, because 
they never unite to any remarkable outcome, and therefore 
remain hidden to us. 

Our power of perceiving nature directly by our senses is there- 
fore very confined in two aspects. On the one hand we are 
probably deficient of the power of sensation for whole domains 
of natural life, and on the other, as far as we really have this 
power it is confined in time and space to an insignificantly small 
part of the whole. 

It is true that our natural knowledge is not confined to what 
we perceive with our senses. By conclusions we may also obtain 
knowledge of what our senses do not reach. The farthest planet 
of our solar system, Neptune, was known by calculation with 
regard to its position, its size and weight, before astronomers 
had discovered it with the telescope. We know, although we 
cannot see it with the best microscopes, that water consists of in- 
finitesimal particles or molecules which are in motion, and if it is 
sugar-water or salt-water, we know perfectly the proportionate 
weight and the proportionate number of the water, sugar, and 
salt particles of which it is composed. 

By conclusions from facts which were recognised by the senses, 
we arrive at facts equally certain which can no longer be per- 
ceived by the senses. We might therefore, perhaps, indulge in 
the sanguine hope that starting from the small domain which is 
opened to us by our senses, little by little the entire domain of 
nature will be conquered by reason. But this hope can never 
be fulfilled. As the effect of a natural force decreases with its 
distance, the possibility of knowledge also decreases as the distance 
in space and time increases. Of the condition, the composition 
and the history of a fixed star of the least magnitude, of the organic 
life upon its dark satellites, of the material and spiritual move- 
ments in these organisms we shall never know anything. In the 
same way the possibility decreases of discovering a still unknown 
natural force, a still unknown form of motion of the smallest 
material particles, the less this force or motion possesses the 
peculiarity of accumulating and causing some collective effect. 
We may consider ourselves fortunate if ever we obtain only a 
notion of such a force. 

The confined capacity of the Ego therefore allows us only an 
extremely fragmentary knowledge of the universe. 

We now pass from the consideration of the subject to that of 
the object, *>., the condition and accessibility of nature. The 
boundaries, which nature herself opposes to our knowledge, are 
most evident if we adopt the hypothesis that man, on his side, 
has the most perfect capacity for natural knowledge. This would 
be the case if the obstacles of time and space did not exist for 
him, if he could judge of every phenomenon in the past as well 
as he can of everyone in the present ; if the most distant object 
did not present more difficulty to him than one in his immediate 
vicinity, and if he could as easily survey the largest systems of 
fixed stars and the smallest atoms, as he can a body of his own 
size ; if finally he were provided with senses so perfect that all 
phenomena of nature, all forces and all forms of motion could be 
perceived directly by him. 

A human race, provided with these perfections, might perhaps 
be enabled to try the solution of Laplace’s problem. Lafitet 
says s M A mind, which for a given moment knew all forces 
which are active in nature, and the respective positions of the 
beings of which she consists, if it were comprehensive enough to 
analyse these data— would unite in the same formula the motion 
of the largest heavenly body and of the lightest atom. Nothing 
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would be uncertain for it, and the future as well as the past 
would be present to its gaze. The human mind, in the perfection 
which it has been enabled to give to astronomy, offers a weak 
reflection of a mind of this description, 11 

But even a mind as universal as that supposed by Laplace 
would not be able to solve the problem given. Because the 
other supposition, of which Laplace does not speak, but from 
which he starts unconsciously, is the finiteness of the world in all 
directions, and this is not given. The difficulty which nature 
opposes to human knowledge is her endlessness , endlessness of 
space and of time, and of everything which depends on this as 
U necessary consequence. 

In space nature is not only infinitely large ; she is endless. 
The ray of light travels through some 190,000 miles in 
one second; to travel through the whole known universe 
of fixed stars it would require some twenty million years accord- 
ing to a probable estimate. Let us place ourselves in thought at 
the end of this immeasurable space, upon the farthest fixed star 
known to us, then we would not look out into empty space there, 
but we would see a new starry firmament. We would again believe 
that we were in the middle of the universe, in the same way 
as now the earth appears to us as the centre of the universe. 
And thus we may in thought continue endlessly the flight from 
the farthest fixed star to the farthest fixed star, and the actual 
starry heavens we now see, compared to the universe, are a(ter 
all still infinitely smaller than the smallest atom compared to the 
starry heavens. 

What applies to space applies equally to grouping in space, 
to the composition, organisation, and individualisation of matter, 
which is the object of descriptive and morphological natural 
science. Everything we know consists of parts, and is in itself 
part of a bigger whole. The organism is composed of organs, 
these of cells, and the cells of smaller elementary particle*. If 
we analyse further we soon get to chemical molecules and the 
atoms of chemical elements. The latter certainly still resist 
further sub-division at present, but we must nevertheless look 
upon them as compound bodies on account of their properties. 
Thus in thought we may continue sub-division further and end- 
lessly. In reality no physical atoms in the strict sense of the 
word can exist, no little particles which would really be indi- 
visible. All size, indeed, is only relative ; the smallest body 
in existence which we know, the particle of the light-and-heat 
ether may be of any size we choose for our conception, even iufi- 
nitely large, if only we imagine ourselves to be sufficiently small 
by the side of it Just in the same way as indivisibility never 
ceases, we must suppose, by analogy of what we find confirmed 
in the whole domain of our experience, that the composition also 
of individual particles separated from one another, continues 
endlessly downwards. In like manner we are forced to sup- 
pose an endless composition upwards in always larger, individual 
groups. The heavenly bodies are the molecules which unite in 
groups of lower and higher orders, and the whole of our system 
of fixed stars is only a molecular group in an infinitely larger 
whole, which we must again suppose to be a unit {einheiilichcr) 
organism, and only a particle of a still larger whole. 

As space is endless m all directions, so time is endless on two 
sides ; it has never begun and will never cease. The Bible says : 
“In the beginning God created heaven and earth, ” and geologists 
say : “ In the beginning the world was a gaseous mass, from which 
heavenly bodies formed by condensation.” But this beginning 
is only a relative one, tbe beginning of a finiteness, and the 
time which has passed since this beginning is only as a moment 
compared to the eternity before. 

From the union of time and space an empire of phenomena 
results, which forms the contents of descriptive natural sciences 
as well as of the other part of the investigation of nature, viz., 
the physical and physiological sciences. Matter, which fills 
space, is not at rest but in motion, and as the material particles 
act upon one another with different (attractive and repulsive) 
forces, each body which moves causes the others to move as 
well, or rather it changes their motions. It gives off a part of 
its motion and of its potential energy to others, and these again 
to others, and so on. This is the chain of cause and effect, also 
an endless one,*as in our conception it neither could begin with 
a first cause nor can finish with a last effect. 

Nature is everywhere uninvestigable where she becomes endless 
or eternal. We cannot, therefore, conceive her as a whole, 
bemwe a process of conceiving which has neither beginning nor 
end, does not lead to conception. And this is the reason why 
Lepfece# problem is futile from the beginning. Of arose we 
srejmptted to make any supposition we like, even one which 


for some reason or other is impossible, but not one which is 
unthinkable. But a formula is unthinkable for which we have 
not even got the component factors, and which if these factors 
were given, would never come to an end. The knowledge 
of all forces, which is required for Laplace’s formula, sup- 
poses that the bodies are subdivided down to their last force- 
endowed particles, and this is impossible on account of divisi- 
bility being endless. The elements therefore are wanting, from 
which we might compose the formula, viz., the simple natural 
forces ; we cannot even begin with the setting of the formula 
— and even if we could begin with it we could never come to an 
end with it on account of the endlessnessof the universe in space. 
Du Bois Reymond has already mentioned the former endlessness 
as an insuperable limit ; even if we could overstep it, the other 
would still prove equally insuperable. 

If indeed the foimula of Laplace comprised only the universe 
known to our senses, or even one infinitely larger (but not one 
really endless), and if we could introduce into this formula the 
forces of the known chemical elements and of the supposed ether 
particles, or even of much smaller material particles, then it 
might perhaps suffice for long periods of time backwards and 
forwards from the present, particularly for the middle of the 
system and for the greater phenomena. But on the one hand 
disturbances from the circumference would at once necessarily 
lake place, and these would at last render the iormula useless for 
the middle also ; on the other hand, disturbmees would begin 
on each single point as well, and as they would increase 
constantly, they would at last lead to perceptible inaccuracies, 
because the supposed “ atoms , ” are not real unities, and because 
the rebuking force, with which each single “atom,” as a body 
composed of separate particles, influences the totality, does not 
remain a constant one, but with its varying surroundings assumes 
at every moment an equally varying value. Anyhow, a formula 
of this kind would give us, as astronomical calculation really 
does, a solution, correct within certain limits, a practical 
solution, but not a fundamental one. 

The investigator of nature must remember distinctly, that all 
his investigations are confined by limits in all directions, that 
on all sides uninvestigable eternity bids him categorically to stop. 
The fact that this has not always been clearly recognised, that 
particularly the Infinitely Large and the Infinitely Small have 
been mixed up with Endlessness and Nothing, has led to several 
erroneous conceptions. Amongst them are the theories of physi- 
cal atoms in the one direction, and those of beginning and end 
of the universe in the other. I will only speak of the latter. 

It is supposedithat the matter constituting the heavenly bodies 
was in the beginning distributed in a gaseous slate ; and in this 
Du Bois Reymond only finds one difficulty : if this matter, as 
the theory demands, had been at rest and distributed equally, 
he cannot find out whence motion and unequal distribution have 
come. 

Condensation of matter has now gone on for an infinite time, 
/>., since that supposed beginning, and the results are first 
nebulae, then burning-liquid drops, which cool down to dark 
bodies. In the present we are upon one of these condensed, 
and no longer incandescent world-drops. According to the 
natural laws known to us, the still incandescent and the already 
dark heavenly bodies must continue tojgive off their store of heat 
to universal space. By and by they must fall upon one another, 
and even if then a local rise in temperature again takes place, 
this after all only serves to accelerate the process of cooling on 
the whole. At last all heavenly bodies will unite in a dark, 
solid, icy mass, upon which there is no longer any motion nor 
life. 

This is the result of a correct physical consideration. It shows 
us the desolate end of a present full of change and motion and 
glowing with life and colour. But in reality this result is only 
the consequence of our confined human insight ; it would only 
be a logical necessity if we knew everything, and therefore were 
allowed to use our knowledge for deductions with regard to the 
beginning and end. But as we see only an infinitesimal part of 
the universe, and possess only a fragmentary knowledge of the 
forces and forms of motion in this infinitesimal part, our deduc- 
tions backwards and forwards may perhaps for certain general 
conditions be without perceptible error for billions of years, but 
yet, with the lapse of greater periods of time, they must become 
more uncertain, and eventually totally erroneous. We may 
illusttate this particularly well with regard to the past \ 

What we are most certain of, with regard to the past, is the 
incandescent state in which our earth was at one period, and front 
this we draw the conclusion by analogy that the other planets of 
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our system were incandescent bodies as well, just as the sun is 
ftill to-day. If we go backwards from these suns we get, by 
further conclusions, to accumulated masses of clouds, the em- 
bryos of the later suns, then to cloud-belts, and eventually to 
the caseous mass distributed tolerably uniformly, and this is 
the original state beyond which, with our present insight, we 

^ All proves distinctly that iust as upon the earth an eternal 
change takes place, the heavens likewise are constantly changing. 
Each change consists of a sum of motions, and supposes a former 
change or sum of motions, from which it resulted with me- 
chanical necessity, and further Jon a chain of changes from all 
eternity. Thus the gaseous state of our solar system must have 
been preceded Jjby a continuous endless scries of changes, 
and if our scientific insight does not lead us to this, does not 
even justify us in this supposition, it thus proves only its own 
inadequacy. 

We must, on the contrary, conclude from the eternity of 
changes in the universe that the whole process of development 
of our solar system or of the whole starry heaven, from the 
original gaseous mass, through the ball-shaped nebulas, fiery and 
dark globes, to the cold, solid, and dense mass, is only one of the 
numberless successive periods, and that analogous periods and 
occurrences have preceded and will follow endlessly. It is true 
that we perfectly understand, according to our present physical 
knowledge, how a mass of gas in a state of progressing conden- 
sation produces heat, and how the hot condensed mass again 
gives off this heat until its temperature and that of its susround- 
ings, in our case that of universal space, have become equal. 
But we do not understand how the solid mass can again become 
gaseous, and how the necessary heat, distributed in universal 
space, can again be collected. 

There is a gap in our knowledge at this point ; and wc may 
fill it by various suppositions. In the present state of almost com- 
plete ignorance among physicists and chemists of the proper- 
ties of chemical elements and of ether, it is possible that, with 
sufficient condensation of matter and approach of its particles, 
forces become active of which we have no idea at present, and 
which may perhaps bring about an explosive dispersion of 
the solid mass into a gaseous state. It is also possible that the 
quantity of heat in the endless universe (not in our starry heaven) 
is distributed unequally, and that there are domains in it which 
are of a much higher, and others which are of a much lower, 
temperature than our starry heaven ; that in the endless space of 
the universe heat currents exist, similar to the air currents in our 
atmosphere, and that we have perhaps for some billions of years 
been in one of these currents of lo wer temperature, in which the 
process of solidification continues on a large scale, just as on a 
small scale it occurs on the earth's surface during north winds, 
and that some hot current which sooner or later may pass through 
our starry heaven may again bring about a gaseous distribution 
of rna’ter. 

This example shows that we may use our experiences of 
the finite only for deductions within the finite. As soon as man 
wishes to overstep this domain, which is opened to him by his 
senses and which is accessible to his knowledge, and wants to 
form some conception of the whole, he falls' into absurdities, 
Either he leaves un considered what he has gained by experience 
and meditation, and then he loses himself in arbitrary and empty 
fancies ; or he proceeds logically from the laws fo the finite and 
then he finally arrives at perfectly ridiculous consequences. 

The example mentioned before may again serve to illustrate 
this. The world known to us changes. If we follow these 
changes according to the laws of causality, backward into the 
past and forward into the future, and place ourselves upon the 
before-mentioned physical stand-point of the nebular theory, 
and adopt what is known to us there as a measure, then we find 
stages both in the past and the future which more and more 
approach perfect rest, without ever reaching it altogether. But 
if we assume a further point of view, and suppose t?\at heavenly 
bodies and systems of heavenly bodies arise and perish without 
end in the universe, then we find two possibilities : either, accord- 
ing to the materialistic conception, the successive stages are pf the 
*ame value ; or, according to the philosophical conception, they 
continually change their relative value, becoming more perfect 
every time, in which case the universe would in the eternal past 
more approach absolute imperfection (therefore rest). 
Ait H “^eternal future absolute perfection (therefore again rest)* 
Ail wee conceptions ate equally irrational. The firsuphysical) 
*J*e third (philosophical) let the world awaken from dead 
and return to it* The second (materialistic) condemns it to 


eternal rest, because a change which always repeats itself, means 
for an eternity nothing else but rest. 

With space we do not fare better than with time. We 
naturally wish to imagine the universe as of finite extent in space 
and thus make it accessible to our conception. But as the space 
filled with matter can but everywhere be limited by more space 
filled with matter, we arrive at the absutd deduction that the 
world in its circumference is bordered by itself. But if we allow 
infinity to universal space, and according to our ideas of space 
it must be infinite, then heavenly bodies follow upon heavenly 
bodies without end, in different sires, different compositions, and 
different stages of development. Now as size, composition, and 
stages of development move within finite limits, the combi- 
nations which are possible constitute of course, to our ideas, 
an infinitely great, but yet not an endless* number. If this 
number is exhausted the same combinations must repeat them- 
selves. We cannot deny this, even with the conviction that 
centillions upon centillions of heavenly bodies or systems of 
heavenly bodies would not suffice to complete the number of 
possible combinations. Because centillions compared to endless- 
ness are less than a drop of water compared to the ocean. We 
therefore arrive at the mathematically correct, but to our reason 
most absurd, deduction that our earth, just as it is now, must 
occur several times, indeed an infinite number of times in the 
universe, and that also the jubilee festival, which we celebrate 
to-day, is celebrated just in the same way upon many other 
earths. 

The logical consequences of this kind may be multiplied. The 
examples suffice to show, that our finite reason is only accessible 
to finite conceptions, and that, when it wishes to raise itself to 
conceptions of the eternal in however logical a manner, its 
wings become paralysed, and, like a second Icarus, before 
the sunny heights are reached, it falls back into the depths of 
finite and obscure ideas. 

(7 b be continued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — The Physical Science Postmastership at Merton 
College, has been awarded to Mr. E. T. Milner, of Manchester 
Grammar School. 

Cambridge — Mr. J. N. Langley, B.A., of St John's College, 
has t>een elected a Fellow of Trinity College. Mr. Langley 
was bracketed second in the first-class of Natural Science Tripos 

1S74. 

Edinburgh. — Mr. Thomas Azmandale, who was assistant to 
the late Prof. Syme, has been appointed to the chair of Clinical 
Surgery in Edinburgh University, vacant by the removal of Mr. 
Lister to King’s College, London. 

UrsALA. — -The Scotsman of Thursday last, contains a very full 
and interesting account of the recent Upsala celebration, 
evidently by one of the Edinburgh delegates. The writer, 
speaking of a visit he paid to one of the largest schools of 
Upsala, built for about 500 pupils, says Here, as elsewhere 
in Sweden, the expense of education is wholly borne by* the 
State. The pupils pay no fees. The building is spacious and 
airy, and the class-rooms and playgrounds furnished, almost to 
luxuriousness, with the requisites for the development of healthy 
minds in healthy bodies. The arrangements for the securing of 
the required heating and ventilation of the rooms during the long 
severe winters of Sweden are particularly good. Nearly every 
class-room is seated for about thirty pupils. Each pupil has his 
own little desk before him, and a chair with a back fitting com- 
fortably to his body, and adjustable as to height so as to suit each 
pupil. This seat he retains during the session, so that there is no 
taking of places in the classes. There are several carefully- 
selected libraries for the pupils in the school— a marked feature 
of which is the number of books in English, French, and Ger- 
man ; and there i* the best proof everywhere that these volumes, 
which are mostly classic authors in these languages, do not lie 
idly on the shelves, in the number of Sweden one meets with who 
can converse tolerably well in one or all of these languages; But 
what stmtk us as deserving of the very warmest commendation, 
are the well-appointed and well-kept museums of apparatus illus- 
trative of the simplest and most fundamental facts of natural 
philosophy and chemistry ; well-dried mounted specimens of the 
common plants of the district ; staffed and mmrwkm prepared 
specimens of the Swedish fauna $ large models of typical plant* 
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and animals, showing the details of their structure ; and skeletons 
and plaster casts by which the fundamental facts of anatomy and 
human physiology can be successfully taught Thus, with the 
aid of these admirable elementary museums and appliances, 
which Mr. Forster might well envy, the broad principles of 
physical, chemical, and biological science are taught to all whose 
education goes no further than the public schools ; and as regards 
the others, such instruction in the elements of science forms an 
admirable introduction to the University course." 


SOCIETIES AND ACADEMIES 

London 

Royal Microscopical Society, October 3.— Mr. II. C. 
Sorby, president, in the chair. — The president read a paper on 
an improved method for distinguishing the axes of double 
refracting substances which consisted of a wedge-shaped piece of 
quartz cut parallel to the positive axis of the crystal, and made 
to slide into the cy e-piece of the microscope. When this passed 
across the field of view in polarised light every gradation of tint 
was successively produced by the varying thickness of the quartz, 
and by viewing crystals through this it wasVery easy at once to de- 
termine the position of their axes by noting the effect upon the 
series of coloured bands produced by the quartz scale. — A paper 
by Mr. F. H. Wenham on the aperture of object glasses was 
read by the secretary. The purport of Mr. Wenham's paper 
was further explained, and illustrations of the method proposed 
were drawn on the black-board by Mr. J. E. Ingpen. — Mr. Slack 
described some carious observations made as to the habit and 
power of offensive attack by the genus diglena upon anguillula 
and other species. 

Philadelphia 

Academy of Natural Sciences, May 1.— On the Cam- 
bari (crayfishes) of Northern Indiana, by \V, F. Bandy {Proc., 
1877, P* 1 7 1). —Synopsis of the fishes of Lake Nicaragua, by 
Drs. Gill and Bransford (pp. 175 191). — On lavendulite from 
Chili, by E. Goldsmith. 

May 15. — Prof. Leidy, on gregarines. 

May 22. — Prof. Leidy, on flukes infesting mollusc?. — H. C, 
Yarrow, notes on the natural history of Fort Macon, N.C. 
(pp. 203-218). — On the brain of Ckimcrra monstrosa , by Dr. 
Wilder (pp. 219-250). 

June 12. — Prof. Leidy, remarks on parasitic infusoria. 

June 26. — Prof. Leidy, the birth of a rhizopod [E it glyph a). 

Paris 

Academy of Sciences, October 8. — M. Petigot in the chair. 
—On an incident mentioned at the congress of Stuttgart, by M. 
Faye. This relates to recent geodetic operations in the north- 
east of Spain, directed by Gen. Ibanez. — Apparatus for measur- 
ing the heat of vaporisation of liquids, by M. Berthelot. He 
aims at greater simplicity, while transmitting the vapour dry 
from generator to calorimeter. A phial with hermetically sealed 
neck is traversed by a wide vertical tube open at its inclosed top, 
passing down through the phial to a serpentine in a calorimeter, 
and (in its way) through a metallic disc, a circular lamp, another 
metallic plate, a sheet of paste-board, and a wooden plate (the 
last three forming the cover of the calorimeter). He finds on an 
average 636*2 as the total heat furnished by water between ioo* 
and zero (Regnault 636*6). — On the determination of the heat of 
fusion, by M. Berthelot. The two phenomena of fusion and 
solidification in a body like hydrate of chloral are not reci- 
procal when one directly follows the other, and the heat 
absorbed in one case is not equal to that liberated in 
the other. To measure the calorific weak infusion the 
body should be brought to a certain final state, proved 
identical by thermal measurements, e*g. t dissolving hydrate of 
chloral at a given temperature and in a constant quantity of 
water, and comparing specimens recently fused, and others kept 
several months or years. Then a known weight of die substance 
is raised to different temperatures, sometimes above sometimes 
below the point of fusion, then immersed and dissolved suddenly 
in the water of the calorimeter. He finds the heat of fusion to 
be 33*2 cal. for 1 gramme,— On the variations of the heat 
liberated by union of witcr and sulphuric acid at different 
temperatures, by M* Berthelot— On the relation which should 
exist between the diameter of magnetic cores of electro-magnets 
and their length, by M. Du MonceL For equal mmtm&m of 
circuit the ammeters should be proportional to the electro- 


' motive force for equal electromotive forces, in inverse 
ratio of the resistance of the circuit, including the battery 
resistance ; for equal diameters proportional to the square 
roots of the resistances of the circuits ; from given electro- 
motive force and with electro-magnets in their conditions of 
maximum the electro-motive forces of the batteries should 
be proportional to the square roots of the resistances of die 
circuits,— Programme of the expedition of next year (July, 1878) 
to the glacial sea of Siberia, by M. Nordenskjdlo. — Observations 
of the planet 175 Palisa, and of the new comet of Tempel, with 
the garden equatorial, by MM. Paul and Prosper Henry.— On a 
general method of transformation of integrals depending on 
squire roots ; application to a fundamental problem of geodesy, 
by M. Callandreau. — On the spectrum of the new metal davyum, 
by M. Kern. He indicates the principal lines.— Pyrogenous 
decomposition of chlorhydrate, brorahydrate, and iodnydrate of 
triraethylamine, new characteristic of methylsmmes, by M. 
Vincent. The new characteristic is the production of chloride, 
bromide, and iodide of methyl from such decomposition. — On 
iodide of starch, by M. Bondonneau. — Synthesis of benzoic acid 
and ol benzophenone, by MM. Friedel, Crafts, and Ador. — 
Experiments on the tape-like development of human cysticercus, 
by M. Redon. Man may, like swine, become completely 
infested by cysticerci. M. Redon caused some cysts from a 
human body to be ingested with tepid milk into young pigs 
and dogs ; he also swallowed some himself. It appeared that 
only man presents a favourable medium ; the pigs and dogs gave 
no trace of the tape- worms ; but the author after about three 
months discovered worms in his stools. This throws light on 
the nature of the development of human cysticercus, and presents 
a striking exception to the law of parasitism with alternating 
generations, — Description of the meteoric stones of Rochester, 
Warrenton, and Cynthiana which fell respectively on December 
21, 1876, and January 3 and 23, 1877, with some remarks on 
previous foils of meteorites in the same region, by Mr. Smith. — 
M. Bouvel called attention to an arrangement for compressing 
oxygen and hydrogen to considerable pressures. The wires from 
a battery are conducted into a thick metallic block containing a 
strong gloss voltameter with one chamber double the other ; 
under the chamber are the terminal electrode immersed in 
acidulated water, the bottom of the reservoirs being closed by a 
strong screw. The reservoir communicates also with another 
cylinder in which a screw can be made to press on the liquid. 
Two narrow passages rise from the gas chamber and are closed 
by screws. 
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SCIENTIFIC WORTHIES 
XI.— Sir Joseph Dalton Hooker 

S IR JOSEPH DALTON HOOKER, 1 Director of the 
Royal Garden*, Kew, and President of the Royal 
Society— the second and only surviving son of the late 
Sir William Jackson Hooker, who first made the name 
illustrious in botany— was bom at Halesworth, in Suffolk, 
on June 30, 1817. He was educated at the University of 
Glasgow, where the father was Regius Professor of 
Botany from 1820 to 1840, and where the son took 
the degree of M.D. in 1839. He has since been affiliated 
to the great English Universities, receiving in the same 
year the honorary degrees of D.C.L. at Oxford, and of 
LL.D. at Cambridge, and subsequently that of LL.D. at 
his own University of Glasgow. Immediately on com- 
pleting his medical studies, namely in 1839, he was cam- 
missioned Assistant-Surgeon in the Royal Navy, tad 
appointed botanist of the antarctic voyage of exploration 
by the Erebus and Terror ; under the command of Cap- 
tain, afterwards Sir James Clark Ross. This celebrated 
expedition, leaving England in the autumn of 1839^. and 
touching at Madeira, Teneriffe, Cape Verde I sland , St 
Helena, and the Cape of Good Hope, entered, In the 
spring of 1840, upon its special work of antarctic explora- 
tion, which, including visits to Kerguelen Island, Now 
Zealand, Australia, Fuegia, and the Falkland Islands , 
occupied the ensuing three years, years of severe labour 
and much hardship, but of opportunities such as probablv 
never before fell to the lot of a young naturalist; >r were 
ever turned to better account. 

The botanical fruits of this expedition are mainly 
garnered in the “ Flora Antarctica,” the “ Flora Nov® 
Zelandia:,”and the “ FloraTasmanica,” six quarto volumes 
the last of which appeared in the year i860. These' 
do not contain mere reports of explorations, with descrip- 
tions of whatever was novel or of peculiar interest, but 
are systematically elaborated and complete floras, in 
which all that had been gathered from every source is in- 
corporated. The excellent analyses of the plants, and in 

from ‘ he cry P to S ams > ar e for the most part 

from the author’s own drawings, many of them 
during the progress of the voyage. 

During the preparation of the first of this series of 

mThe^i'l D ' (t l he <“ ° r ' ) V 00ker ’ bein S then attached 
to the Geological Survey of Great Britain, brought out 

Thnl eTnof h 4 r PCTS UPOa ?0intS in {ossil botany. 
They need not be here particularly enumerated, but they 

attracted much attention, and evinced remarkable aptitmfo 
for dealing with a difficult class of questions. ? 

la the mterval between the publication of the second 
volume of the Flora Antarctica,” in 1847, and the first 
volume of the “Flora Nova Zealandim,” in 1853, Sir 
J. D. Hooker, aided by Government, but mainly on his 
pnwte resources, accomplished his botanical mission to 
it « g , eneral account of this undertaking is given in 
Hi m«layan Journals ; or, Notes of a Naturalist in 
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Bengal, the Sikkim and Nepal Himalayas, the Khasia 
Mountains,” &c., in two volumes, 8vo., 1854. 

His journey occupied three and a half years, and was 
not without hardship'and adventure. After spending two 
seasons in exploring geographically and botanically the 
loftiest Himalayan mountains and valleys, unaccompanied 
by any European, he was, when on the Tibetan frontier, 
joined by his friend, Dr. Campbell, the political agent 
resident in a neighbouring British province ; this led to 
the capture of both by the Rajah of Sikkim, and they 
were imprisoned for some weeks, during which time they 
were treated with great indignity and their lives were 
threatened. During bis journey in Sikkim he made a 
survey of the whole country and the bordering districts of 
Nepal, from the plains of India to Tibet ; this was pub- 
lished by the Trigonometrical Survey Office of Calcutta, 
and is still the standard map of the country. It is a 
evicxulact that though nearly thirty years have elapsed 
since Sir J, D. Hooker was in the country, many of the 
trans-Hinudayan passes which he then discovered and 
measured - have not since been visited by any other 
traveller, 

Of the scientific results, the first fruits were given to the 
world in various papers communicated to the Asiatic So- 
ciety Of Bengal ; these were followed by the “ Rhododen- 
drons of the Sikkim Himalayas,” a folio, with splendid 
illustrations from tbe author’s own pencil ; and in a volume 
by himself and his friend and 
Dr. .Thomas Thomson. A series of papers 
upon certain groups, or discussing special points, followed 
liter s and at length the systematic elaboration of Indian 
botany has been hopefully renewed, and the “ Flora of 
British India," upon the model of the “ British Colonial 
Floras,” has reached the second volume. Although 
“ assisted by other botanists,” some of the ablest of these 
died before their contributions were completed, and a 
large part of the labour and responsibility has devolved 
upon Sir J. D. Hooker. 

In 1869 Sir J. D. Hooker held the presidency of the 
British Association at Norwich. In his address he advo- 
cated the recognition of the Darwinian hypothesis as the 
best means of advancing the study of the natural 
and dwelt at length on the subject of provincial museums, 
showing by what means they can be rendered both in- 
structive to the general puUic and be adapted to the 
needs of scientific men. 

On an earlier occasion, at the meeting of the Associa- 
tion at Nottingham in 1866, he was selected to give one 
of the two public lectures that form part of the programme 
at these annual meetings. Choosing “Insular Floras” 
for his subject he gave the results of his own wide per- 
sonal experience in a discourse which attracted much 
attention on account of the soundness of the views he 
advocated and the originality of the illustrations by which 
he supported them. 

Of special memoirs, such as test a botanist's capabili* 
ties, four of Sir J. D. Hooker's are particularly noteworthy. 
These are, in the order of publication ; first, the essay 
“On the Structure and Affinities of Balanophore*/' a 
peculiar and puzzling group of phaenogamous root-para- 
sites, here for the first time well investigated upon suffi- 
cient material, admirably illustrated, and their affinities 
acutely discerned. The second is a shorter paper w On 
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the Origin and Development Of the Pitchers of Nepenthes,” 
prefacing an account, with striking illustrations, of some 
new Bornean species, and bringing out the conclu- 
sion that the pitcher is a modification of a gland at the 
apex of the midrib of a leaf. The functions and mode of 
action of these pitchers became the subject of a later 
investigation and the theme of his address to the Sec- 
tion of Zoology and Botany, over which he presided, 
at the meeting of the British Association at Belfast, in 
1874- This forms one of the earlier contributions to our 
new knowledge of carnivorous plants. Thirdly, the 
w Outlines of the Distribution of Arctic Plants,” cognate 
with which is the elaborate “ Introductory Essay to the 
Flora Tasmanica,” published earlier in the same year, 
i860. These two papers embody the results of long and 
wide study of the geographical distribution, systematic 
association, and various degrees of relationship of exist- 
ing species, in regard to their probable history and origin. 
Having been prepared before Mr. Darwin's “ Origin of 
Species” appeared, they are among the earliest and most 
notable contributions to this part of our science. They 
are endeavours to test the practical value in systematic 
botany of now familiar theoretical considerations or 
hypotheses, the influence of which was felt and the im- 
portance dimly divined, in advance of their full deve- 
lopment by Mr. Darwin. Fourthly, a rare opportunity 
was well improved when that most extraordinary of plants, 
Weiwitschia mirabilis , of Western Tropical Africa, was 
placed in Sir J. D. Hooker's hands for study. Later inves- 
tigations of completer materials may have since cleared 
up points which were left doubtful, and may have 
definitely answered questions which were placed on the 
way to settlement by being suggestively raised- Still the 
splendid memoir on “ Weiwitschia, a New Genus of 
Gnetaceae,” stands unrivalled among botanical monographs 
of the kind for perfection of illustration, elucidation of 
structure, and insight into affinities. 

Turning next to labours which came in great part by 
inheritance, we need only refer to the thirteen volumes of 
the Botanical Magazine which follow the thirty-seven 
edited by Sir William Hooker, and to the two volumes in 
continuation of the less popular, but botanically im- 
portant, “leones Plantarum.” Then, after the exhaustion 
of Sir William Hooker's “ British Flora ” in its eighth edi- 
tion, Sir J. D. Hooker replaced it by his own compendious 
“Student's Flora of the British Islands, 1870/' which is 
now passing to a revised edition. Those who have made 
the attempt well know how the conscientious preparation 
of such a work tasks the best powers of a botanist. Upon 
the presentation, in an English dress, of Le Maout and 
Decaisne's u Traitd General de Botanique,” in a trans- 
lation by the late Mrs. Hooker, the orders were rc-ar- 
ranged and annotated by Sir J. D. Hooker, and a chapter 
on the principles of classification and a synopsis of natural 
groups added. Then, least in size, but not in usefulness 
nor in difficulty of execution, comes the “Primer of 
Botany for the use of young beginners. As far as pos- 
sible, elementary treatises should be written by masters 
in science, and Sir J. D. Hooker has contributed his fair 
share. 

We come, at length, to the “ Genera Plantarum ad 
examplaria imprimis in Herbariis Kewentifnts servata 
definite.” In this, one of the most arduous and, as we 


judge, most important botanical woiks of our time, Sir J, D. 
Hooker is associated with the veteran Bentham, who has 
the enviable advantage of being able to devote all his 
time to botanical investigation, undistracted by profes- 
sorial or administrative cares, and who brings to the work 
the largest experience, the surest judgment, and the most 
indomitable industry— gifts and accomplishments rarely 
thus associated. As two of the three compact volumes 
of the “ Genera Plantarum” are already published, and 
the third is in progress, let u9 hope that we may all 
ere long see and rejoice together over the completion of 
a work which marks an epoch in systematic botany. 
Compilations and digests we may have, as we have had ; 
and supplements and new editions of the present work may 
naturally and easily be provided ; but, as its only real 
predecessors are the “Genera Plantarum” of Linmeus 
(1737-64) and of Jussieu (1789) — to which we may add 
that of Endlicher (1836-40) the latter a wonderful monu- 
ment of literary labour and bibliographical ability, directed 
by a fair amount of botanical knowledge— so we may 
expect that a long generation will pass before an under- 
taking like the present will be again attempted and carried 
through. 

If this cursory reference to the publications of one who 
is still, as we fondly hope, only in mid-career, were ex- 
tended into details and specifications, it would still be far 
from giving a full idea of the extent and value of Sir J. 
D. Hooker's scientific services. While his colleague, to 
whom reference has been made, supplies a notable in- 
stance of what may be accomplished by one who (without 
declining a reasonable share of public duty) has been 
mainly free from engrossing administrative cares, the life 
of Sir J. D. Hooker, like that of his father, has fallen in 
the common lot of scientific men. Or rather, in both the 
Hookers, unusual gifts and energies have entailed more 
than ordinary cares and responsibilities. To develop 
and to sustain and extend such noble and invaluable 
establishments as those at Kew Gardens was a duty not 
to be declined, however engrossing. It has been per- 
formed in such wise as to win, along with national ap- 
plause, the gratitude of the scientific world. Throughout 
his travels and voyages his energies were directed by his 
father to the advancement of Kew as a centre of scientific 
botany, and as a means of transmitting to all parts of the 
world plants useful to mankind. In 1855 he was ap- 
pointed Assistant-Director, and since the death of his 
venerated father, in 1865, the burden of maintaining the 
Gardens at the high condition they had attained through 
the father's exertions has fallen on the son. 

Botanists all over the world count this devotion to 
Kew Gardens high among Sir J. D. Hooker's scientific 
services. They admired and cheered the courageous and 
indomitable spirit with which he resisted and thwarted 
the attempt of a whilom official guardian to lower the cha- 
racter and diminish the scientific value of this most useful 
establishment. They rejoice, likewise, to see the presi- 
dential chair at the Royal Society occupied for the second 
time by a botanist and explorer. They concede the para- 
mount claims of public duty, yet not without a shade of 
jealousy and regret ; for administration is time-consuming 
and endless, while Hookers and their like are few, and 
botanical work on every side is pressing. 

A critical exposition and estimate of the work which Sit 
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j, D. Hooker has already accomplished, and by which his 
high scientific position has been earned, must needs be 
either too technical or too long for a sketch like this. 
Moreover, the Atlantic is no longer what it once was, when 
a judgment wafted across it either way was invested with 
somewhat of the character of the verdict of posterity. And 
the close relations for forty years of the present writer 
with the Hookers, father and son, disqualify him for the 
office of judge. Let that duty devolve upon our suc- 
cessors* 

The knowledge and experience of most of our eminent 
botanists have been gained, and their work mainly done, 
in the herbarium and botanic garden. No living botanist 
that we know of has shared Sir J. D. Hooker's opportunities 
of studying in place the living vegetation of so many parts 
of the world ; these include, besides those already men- 
tioned as places visited during his Antarctic voyage, the 
southern shores of Europe, North Africa, Palestine, and 
India to the Chinese borders. When we have welcomed 
him to New England, as we hope to do before these lines 
arc in print, and when he has traversed our continent 
from the Atlantic to the Pacific, it may confidently be 
affirmed that he has seen far more ffordvrj than ever fell to 
the lot of any other of his ciaft. 

Sir J. D. Hooker was elected President of the Royal 
Society in 1873, an office which he still holds. 

May, 1877 Asa Gray 

NOTES ON THE BOTANY OF THE ROCKY 
MOUNTAINS 

[The contemplated visit to the United States of America 
alluded to in the preceding article has now been accom- 
plished, and Sir Joseph Hooker has favoured us with the 
notes of his journey following.] 

I N company with Dr. Asa Gray, Professor of Botany of 
Harvard University, Cambridge, U.S., I availed myself 
of an oft-repeated invitation to us both from Dr. Hayden, 
the distinguished chief of the Topographical and Geo- 
logical Survey of the United States Territories, to join 
the Survey in Colorado and Utah ; this we did with the 
view of instituting a comparison between the floras of 
these central and elevated territories and those of other 
parts of the continent, and thus obtaining some insight 
into the origin and distribution of the North American 
flora. In order to comprehend the importance of Colo- 
rado and Utah as the basis for such investigations, I 
should state that they occupy a very central position in 
the continent, and include a section of the Rocky Moun- 
tains about 300 miles long and about as broad, namely, 
from N. lat. 37 0 to 41°, and from W. long. 105* to 112 0 . 

The mountain region thus limited consists of exten- 
sive and often level floored valleys, sometimes many miles 
broad, and elevated 4,000 to 5,000 feet above the sea, 
called “ parks ” in local topography, which are interposed 
between innumerable rocky mountain ridges of very 
various geological age and formation, which often reach 
12,000 feet, and sometimes 14,000 feet elevation, the 
maximum being under 14,500. 

Those of the so-called parks which are watered by 
rims that flow to the east are continuous with the 
prairies that lie along the eastern flanks of the Rocky 
Mountains ; those watered by rivers that flow to the west 


are continuous with the so-called desert or salt regions 
hat lie along the western flanks of the range ; but the 
divides between the head waters of the streams that flow 
either way are often low, and the botanical features of the 
east and west may hence meet and mix in one park. 

Such a section of the Rocky Mountains must hence 
contain representatives of three very distinct American 
floras, each characteristic of immense areas of the con- 
tinent. There are two temperate and two cold or mountain 
floras, viz. : (1) a prairie flora derived from the eastward ; 
(2) a so-called desert and saline flora derived from the 
west ; (3) a sub-alpine ; and (4) an alpine flora ; the two 
latter of widely different origin, and in one sense proper 
to the Rocky Mountain ranges. 

The principal American regions with which the com- 
parison will have first to be instituted are four. Two of 
these are in a broad sense humid ; one, that of the 
Atlantic coast, and which extends thence west to the 
Mississippi river, including the forested shores of that 
river's western affluents; the other that of the Pacific 
side, from the Sierra Nevada to the western ocean : and 
two inland, that of the northern part of the continent 
extending to the Polar regions, and that of the southern 
part extending through New Mexico to the Cordillera 
of Mexico proper. 

The first and second (Atlantic plus Mississippi and the 
Pacific) regions are traversed by meridional chains of 
mountains approximately parallel to the Rocky Moun- 
tains ; namely, on the Atlantic side by the various systems 
often included under the general term Appalachian, which 
extend from Maine to Georgia, and on the Pacific side by 
the Sierra Nevada, which bounds California on the east 
The third and fourth of the regions present a continuation 
of the Rocky Moantains of Colorado and Utah, flanked 
for a certain distance by an eastern prairie flora extend- 
ing from the British possessions to Texas, and a western 
desert or saline flora, extending from the Snake River to 
Arizona and Mexico. Thus the Colorado and Utah 
floras might be expected to contain representatives of all 
the various vegetations of North America except the small 
tropical region of Florida, which is confined to the 
extreme south-east of the Continent 

The most singular botanical feature of North America 
is unquestionably the marked contrast between its two 
humid floras, namely, those of the Atlantic plus Missis- 
sippi, and the Pacific one ; this has been ably illustrated 
and discussed by Dr. Gray in various communications to 
the American Academy of Sciences, and elsewhere, and 
he has further largely traced the peculiarities of each to 
their source, thus laying the foundations for all future 
researches into the botanical geography of North 
America ; but the relations of the dry intermediate re- 
gion either to these or to the floras of other countries 
had not been similarly treated, and this we hope that we 
have now materials for discussing. 

Our coarse and direction in America was directly 
westward to Colorado, where we followed the eastern 
flanks of the Rocky Mountains for about 300 miles, that 
is from Denver in the north, to near the borders of New 
Mexico, ascending the highest northern and southern 
peaks, and visiting several intermediate parks and valleys, 
watered by tribataries of the Arkansas, Platte, Colorado, 
and Rio Grande. From Denver we proceeded north 
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to Cheyenne in Wyoming, and 'thence westward by the 
Central Pacific Railway," across the range to Ogden, and 
the Great Salt lake in Utah, which lies on the base of 
the Wahsatch Mountains, themselves the western escarp- 
ment of the Rocky Mountains proper in that latitude. 
After ascending these we proceeded westward by rail 
through Utah, to Nevada, thus crossing the great dry 
region that intervenes between the Rocky Mountains and 
the Sierra Nevada, which is variously known as the Desert, 
Salt, or Sink region of North America, in accordance 
with the prevailing features of its several parts. It is 
elevated 3,000 to 4,000 feet, and traversed by numerous 
short meridional mountain-ridges, often reaching 8,ooo 
feet, and rarely 10,000 feet elevation ; unlike the Rocky 
Mountains or over the Sierra Nevada, these present no 
forest-clad slopes, or even a sub-Alpine flora. 

From Reno, at the western base of the Sierra Nevada, 
we proceeded south by Carson City, flanking the Sierra 
for some sixty miles to Silver Mountain, when we struck 
westwards, ascending the Sierra, which was crossed 
obliquely into the Pacific slope. There we visited three 
groves of the ‘Big Trees' ( Sequoia gigantea) at the 
headwaters of Stanislaus and Tuolome Rivers, and 
the singular Yosemite Valley, whence we descended 
into the great valley of California, and made for San 
Francisco. 

From the latter place we made excursions first to the 
old Spanish settlement of Monterey, which is classical 
ground for the botanist, as being the scene of Menzies' 
labours during the voyage of our countryman, Capt. Van- 
couver, in 1798 (whose surveys are held in the highest 
estimation by Prof. Davidson and the officers of the Coast 
Survey of the United States), whom he accompanied as 
botanist. Then we went northwards along the coast 
range to Russian River to visit the forests of Red-wood 
( Sequoia semperuirens ), the only living congener of the Big 
Trees, and almost their rival in bulk and stature. Then 
to Sacramento, and up the valley of that name for 1 50 
miles to Mount Shasta, a noble forest-clad volcanic cone 
about 14,400 feet in elevation. Returning thence to 
Sacramento we took the Union Pacific Railway east- 
wards, and from the highest station visited Mount Stan- 
ford, on the crest of the Sierra Nevada, and Lake Taho, 
which occupies a basin in the mountains at about 7,000 
feet elevation, and with which we finished our western 
journeyings. 

In California the Conifers were a principal study, 
yrith a view of unravelling their tangled synonymy and 
tracing the variations and distribution of these ill-under- 
stood trees, which attain their maximum development in 
number of species and in stature*on the Pacific slope of 
the American continent. 

The net result of our joint investigation and of Dr. 
Gray's previous intimate knowledge of the elements of 
the American flora is, that the vegetation of the middle 
latitudes of the continent resolves itself into three prin- 
cipal meridional floras, incomparably more diverse than 
those presented by any similar meridians in the old 
world, being, in fact, as far as the trees, shrubs, and 
many genera of herbaceous plants are concerned, abso- 
lutely distinct* These are the two humid and the dry 
nttrmediate regions above indicated* 


Each of these, again, is subdivisible into^ three, as 
follows : — 

1. The Atlantic slope plus Mississippi region, sub- 
divisible into (a) an Atlantic, 0 ) a Mississippi valley, and 
(y) an interposed mountain region with a temperate and 
sub-alpine flora, 

2. The Pacific slope, subdivisible into (a) a very 
humid cool forest-clad coast range ; 0) the great hot, 
drier Californian valley formed by the San Juan river flow- 
ing to the north, and the Sacramento river flowing to the 
south, both into the Bay of San Francisco ; and (y) the 
Sierra Nevada flora, temperate, sub-alpine, and alpine* 

3. The Rocky Mountain region (in its widest sense 
extending from the Mississippi beyond its forest region to 
the Sierra Nevada), subdivisible into (a) a prairie flora ; 
(£) a desert or saline flora ; (y) a Rocky Mountain proper 
flora, temperate, sub-alpine, and alpine. 

As above stated, the difference between the floras of 
the first and second of these regions, is specifically, and 
to a great extent generically absolute ; not a pine or 
oak, maple, elm, plane, or birch of Eastern America 
extends to Western, and genera of thirty to fifty species 
are confined to each. The Rocky Mountain region 
again, though abundantly distinct from both, has a few 
elements of the eastern region and still more of the 
western. 

Many interesting facts connected with the origin and 
distribution of American plants and the introduction of 
various types into the three regions, presented them- 
selves to our observation or our minds during our 
wanderings ; many of these are suggestive of comparative 
study with the admirable results of Heer's and Les- 
quereux's investigations into the pliocene and miocene 
plants of the north temperate and frigid zones, and which 
had already engaged Dr. Gray s attention, as may be 
found in his various publications. No less interesting 
are the traces of the influence of a glacial and a wanner 
period in directing the course of migration of Arctic 
forms southward, and Mexican forms northward in the 
continent, and of the effects of the great body of water 
that occupied the whole saline region during (as it would 
appear) a glacial period. 

Lastly, curious information was obtained respecting the 
ages of not only the big trees of California, but of equally 
aged pines and junipers, which arc proofs of that 
duration of existing conditions of climate for which 
evidence has hitherto been sought rather amongst fossil 
than amongst living organisms. 

I need hardly add that the part I played in the above 
sketched journey was wholly subordinate to Dr. Gray's, 
who had previously visited both the Rocky Mountains 
and California, though not with the same object But 
for his unflinching determination that nothing should 
escape my notice which his knowledge and observant 
powers could supply, and Dr. Hayden's active co-operation, 
my own labours would have been of little avail* 

Moreover, throughout the expedition we experienced 
great hospitality, and enjoyed unusual facilities, not only 
from the staff of the Geological Survey, but from the 
railway authorities, who franked us across the continent, 
and on all the branch lines which we traversed. 

J. D. H00&K& 
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SHARPENS CATALOGUE OF BIRDS | 

Catalogue of the Birds in the British Museum. Vol. I., 
Catalogue of the Accipitres, or Diurnal Birds of Prey. 
By R. Bowdler Sharpe. 1874.— -Vol. II., Catalogue of 
the Striges, or Nocturnal Birds of Prey. By the same 
Author. 1875.— Vol. HL, Catalogue of the Passeri- 
formes, or Perching Birds. By the same Author. 

1 877. (London : Printed by order of the Trustees.) 

T F the visitor to the British Museum will pause at the 
foot of the staircase leading up to the Paleontological 
Gallery and look carefully into the obscurity in the right- 
hand comer he will perceive a door with a brass plate on 
one side of it. On entering this door and descending 
(with care) a flight of darkened steps, he will find 
himself in the cellar, which has for many years consti- 
tuted the workshop of our national zoologists. Two 
small studies partitioned off to the left are assigned to the 
keeper of the department and his first assistant. The 
remaining naturalists are herded together in one apart- 
ment commonly called the “ Insect-room/' along with 
artists, messengers, and servants. Into this r6om is 
shown everybody who has business in the Zoological 
Department of the British Museum, whether he comes as 
a student to examine the collections, or as a tradesman 
to settle an account. Amid the perpetual interruptions 
thus caused, our national zoologist has to pursue his 
work. Some of the specimens are here, some in the 
galleries overhead, and some are stored away in cellars 
at a still lower depth than that in which he sits at work. 
The library attached to the department contains merely 
some of the most obvious books of reference, all others 
have to be obtained on loan from the great national 
depository of books in the centre of the building. No 
lights are allowed, and when the fogs of winter set in, the 
obscurity is such that it is difficult to see any object 
requiring minute examination. 

Under these circumstances, which we trust to see 
materially altered when the zoological collections are 
removed to their new home in South Kensington, it is 
more than creditable to our zoologists that they should 
have turned out the large amount of scientific work that 
has issued from their department of the British Museum 
during the past thirty years. The zoological catalogues of 
the British Museum are well-known to every worker in 
natural history ; they are not mere catalogues, but in 
many cases able and exhaustive monographs of the 
groups of which they treat. Projected and commenced 
by the ;late Dr. Gray they have been energetically 
carried on under the rule of the present head of the 
zoological department. Dr. Gunther is, moreover, him- 
self the author of one of the most important of the series 
“the Catalogue of Fishes,” completed in 1870, in eight 
volumes, which is now the standard work of reference in 
ictbyology. 

Hardly less important as regards the sister science of 
Ornithology, if brought to so successful a conclusion, will 
be the “ Catalogue of Birds,”: of which three volumes are 
a&w before us. With youth and energy on his side Mr. 
Sharpe may look forward to do much, but it must be 
confessed that if he intends to handle the whole subject 
himself he has an arduous task before him. The number 
of recognised species of the dass^Aves cannot now be 


reckoned at less than from ten to twelve thousand. There 
are many more workers in ornithology than in icthyology, 
the literature is still more widely scattered in different ma- 
gazines and periodicals, and the collections to be con- 
sulted, both public and private, are much more numerous. 
There is also no generally recognised system of classic 
fication to follow — such as that of the illustrious Johannes 
Muller-— our great master in the classification of fishes. 
All this makes the work of a general descriptive catalogue 
of birds one of almost herculean labour, which only length 
of time and great devotion to the subject can hope to 
accomplish. 

Let us now see what progress Mr. Sharpe has already 
made towards the completion of the task. In 1874 he 
issued the first volume of the catalogue containing the 
Accipitres, or diurnal birds of prey j in 1875 the second, 
in which the Striges, or nocturnal birds of prey, were 
treated of. We have now the third volume befote us, in 
which the great order usually called “ Passeres,” but here 
denominated “ Passeriformes,” is commenced. 

Taking this as an average volume, we find about 350 
species comprised in it. Unless,, 'therefore, the present 
rate of progress is materially accelerated, it does not 
require much calculation to show that forty or fifty years 
must elapse before a single worker can complete the task. 
Even if the volumes were henceforth published annually, 
and 500 species on the average comprised in each volume, 
upwards of twenty years would be necessary to bring the 
work to a conclusion, and looking to the present rapid 
advances being made in our knowledge of birds, the older 
volumes would be out of date long before the last were 
ready for publication. But if the present style of work is 
adhered to, it would seem that our last supposition is one 
that is hardly likely to be accomplished. 

The question remains, whether any alterations can be 
suggested that will reduce the task to one of more 
reasonable proportions. It must be recollected that Mr. 
Sharpe's “ Catalogue ” is not merely a catalogue of 
specimens in the National Museum, but approaches in 
several respects more nearly to a monographic essay on 
each group treated of. Taking, for example, the present 
volume, which contains the Coliomorphae, or Crow-like 
Passeres, we find, on page 4, a “ synopsis ” of the five 
families into which the Coliomorphae are divided, next a 
definition of the two sub-families of the Corvidae, the first 
of these families. Then follows a “ key ” to the thirty-nine 
genera of Corvids ; these genera are taken in order, and 
a “ key ” to the species is placed at the head of each genus 
Under the head of each species the synonymy is very fully 
given ; then a lengthened description of each species in 
its various plumages, a general account of its “ habitat,” 
and finally a list of specimens of it in the British Museum, 
with a notice of the locality and mode of origin of each 
specimen. To prepare all this it is manifest that an 
elaborate study of each group must be undertaken, and 
such a study cannot be executed without much time and 
attention. The result will be that we shall have, when 
the task is brought to a conclusion, a general work, which 
must become 1 the standard book of reference for all 
naturalists who are engaged on the class of buds. 

While the plan of work pursued by Mr. Sharpe has our 
I full approbation as a whole, there are several points of 
detail in which we think improvements might be made* 
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The descriptions of the species are, especially in the first 
volume, by far too long. Short diagnoses would be of 
much greater assistance to naturalists using the work for 
the determination of species* It may be said, no doubt, 
that such diagnoses are given in the tabular keys of the 
species under the head of each genus. This is true to a 
certain extent ; at the same time these keys only refer to 
one point of difference between allied species, and if a 
student misses the particular key selected by Mr. Sharpe 
he will find it very difficult to open the lock. If instead 
of the lengthened description, a short diagnosis were 
given and remarks on the points of difference between 
the species in question and its nearest allies were 
appended, the result would be at least of equal, if not of 
greater value, to the working ornithologist, and at the 
same time the work would be materially shortened* 
Nothing serves so clearly to explain the character of an 
unknown object as reference to an object well known and 
a specification of the points of difference. Such parti- 
culars, now universally added by naturalists to their 
characters of species, are rarely to be found in Mr. 
Sharped catalogue. 

One other point we will mention — that we trust Mr. 
Sharpe will consider seriously in the preparation of future 
volumes. The golden rule of priority and the canons of 
the Stricklandian Code of Nomenclature are now gene* 
rally accepted by all zoologists. But like many other 
things that are excellent, “priority w may be pushed to a 
ridiculous extent, and some writers seem determined to 
disgust people with it if they can. The chief object of 
the rule of priority is the attainment of a uniform nomen- 
clature. Unless, therefore, there is a stringent necessity 
in obedience to its rule to alter a generally-recognised 
name, it is only defeating the object in view to propose 
such a change. But we regret to observe that Mr, 
Sharpe not unfrequently strains the laws of priority in 
order to alter well-known and universally adopted titles, 
both of genera and species. For example, Linn mus 
called the well-known kestrel Falco tinnunculus , i,e., the 
u Bell Falcon.” In 1807 the French naturalist, Vieillot, 
made the group of kestrels into a genus, for which 
he proposed to use the name Tinnunculus — and this 
practice has been generally followed by all ornitho- 
logists who have considered the group of kestrels as 
worthy of genetic rank. But Mr. Sharpe now wishes 
to reject the generic name Tinnunculus in favour of 
a subsequently-given appellation, upon the ground, we 
suppose, that the species first given in Vieillot’s list of 
Tinnunculi is not a true kestrel. This may be the case, 
but it cannot be doubted that when Vieillot founded his 
genus, Tinnunculus , the species most in his eye was the 
Falco tinnunculus, and that that species should be taken 
as the true type of his genus. 1 Again, a well-known 
South American bird of prey is universally^ known as 
Spizaeics omatus* Mr. Sharpe would have it termed 
Spizaetus myuduyti, solely because, although both the 
names were published in the same work at the same date, 
the latter is given four pages before . the former. We 
cannot believe that even the great authority of the British 
Museum will induce naturalists to recognise such grounds 
for the displacement of familiar names. 

* Mr. Sh«rpe gives, as the name to be adopted for the Common Kestrel, 
Cirehnth timmwula^n ppaxeatly under the idea that Tinnmnculus is m 
adjective. 


These, however, are but minor defects in a work that* is 
generally well arranged and well executed, Further than 
this, we have only to remark that Mr. Sharpe might have 
done better to adopt some one general classification in its 
entirety rather than to attempt to amalgamate Several 
hardly-tobe-recondled systems into one of his own. But 
whatever his classification may result in, there can be no 
question of the influence the * Catalogue of Birds* will 
have on the progress of ornithological science, and we 
heartily wish the author health and strength to terminate 
his labours at an earlier period than that which we have 
assigned to them. 

THE ALPS 

Die Nathrkrdfte in dcr Alpen , Oder physikalische 
Geographic ties Aipengdnrgcs, von Dr. Friedrich 
Pfaff, O. Professor in dcr Universitiit, Erlangen* 
(Munchen : Oldcnbourg, 1877.) 

T HIS is a thoroughly unsatisfactory book. The title 
is attractive, and in spile of all that has been 
written about the Alps of late years, a treatise such as 
is here promised is very much wanted. Such a work if 
taken in hand by a master of physical science capable of 
grasping together the varied phenomena and exhibiting 
vividly their mutual bearings and relations, would be of 
engrossing interest, and could scarcely fail to throw new 
light upon many obscure questions of science. Failing 
this, there is room for a work in which the results of 
recent exploration and scientific observation should be 
carefully collected, intelligently arranged, and clearly set 
forth. Such a book might not attract many of those who 
have no personal experience of the Alps, but would be 
welcomed by thousands who have keen recollections 
of enjoyment among the great mountains, and would fain 
learn something of the nature and laws of the giant forces 
within whose sphere they have moved. Along with the 
primary, though no way common, qualifications of accu- 
racy and clearness, the writer of such a work should have 
such a firm hold , of physical principles as should enable him 
to mark distinctly the limits of the territory conquered by 
modern science, and distinguish the conclusions which 
are definitely established from those that are more or less 
imperfectly proved, for merely to be ranked as conjectural 
explanations. 

In none of these respects does Prof. Pfaff show himself 
competent for the work he has undertaken. Except in 
regard to glacier controversies, where his reading is a 
little more extended, he appears very ill acquainted with 
what has been written about the Alps in England, Italy, 
and France during the last quarter of a century ; he is 
strangely inaccurate, especially as to names and numbers, 
and often sadly deficient in clearness ; and finally, there 
is a complete want of definiteness Jin his statements as to 
the more interesting of the disputed question* discussed 
in his work. 

A disproportionate share,! more than a third of the 
volume, is taken up with what may be called the statistics 
of the Alps — their division into groups, numerical state- 
ments as to the heights of peaks, the dimensions of valleys 
and lakes, the volume of mountain ridges, and various 
other orographic elements, some of Which do not admit 
of accurate numerical statement, and others are of trivial 
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Importance. It is not too much to say that when the 
author is unable to copy from a clear-headed and accurate 
writer, such as von Sonklar,£this part of his work is 
frequently a mere muddle. 

In attempting to subdivide the Alps] into separate 
groups it is possible to apply one or other of two guiding 
principles. You may look either to to the configuration of 
the surface and make the deep valleys and low passes 
that occur here and there throughout the chain the boun- 
daries between the different groups, or you may attend 
mainly to geological structure, and form groups in each of 
which a central mass of crystalline rock is surrounded by 
a girdle of sedimentary strata, but in so doing must often 
disregard the actual features of the country. M. Pfaff has 
alternately adopted the geological grouping of Studer and 
the orographic arrangement of von Sonklar, with the 
natural result that the same mountains and valleys are in ! 
some cases included in two different groups while others 
are left utterly unprovided for, there being no one group 
in which they can be placed. For some groups the 
author has attempted to assign limits and specify the 
higher summits, but considering the ill success of these 
attempts, he has, perhaps wisely, refrained in other cases, 
and for eleven groups he has given names without at- 
tempting to define their limits. Among the dominant peaks 
we find the two ancient impostors Mont Ollan and Mont 
1 scran, whose existence has long since been disproved 
by the active members of our Alpine^Club, and, stranger 
still, wc are told to look for the latter in an utterly new 
direction — in the range west of the Col de Bonhomme 
“ between the I sere and the Rhone ” — where the discovery 
of a mountain over 1 3,000 feet high would undoubtedly 
make a lively sensation among the natives. A list of 
the most important peaks in the Alps is given, in which 
are enumerated fourteen summits in the mass of Mont 
Blanc, and twelve of those of Monte Rosa, while the 
crowning peaks of other important groups such as the 
Grand Paradis and Piz Bernina, each well above 13,000 
feet, are altogether omitted. Heights copied at random 
from various authorities are hopelessly irreconcilable. 
In one page the Gross Glockner is 495 English feet higher 
than the Ortler Spitz ; a few pages later the tables are 
turned, and the Ortler surpasses his rival by 285 feet. 
What with errors in the spelling of names, confusion of 
standards — Paris feet being quoted in one line, Vienna 
feet in the next, and in the third some other foot differing 
from both — and arithmetical blunders or misprints, this 
portion of the book is simply bewildering. 

Under the head of meteorology the author discusses 
at much length the laws connecting the decrease of 
temperature of the air with increasing elevation above 
the earth's surface. He gives the now-antiquated formula 
of S. von Waltershausen as in accordance with observa- 
tion, and then professes to give the results of what, 
with characteristic accuracy, he describes as the “ obser- 
vations of Glaisher and Cox well, who, on September 5 
1862, in London, rose to the astonishing height of 
26,800 feet” (28,565 English feet). The reader who 
fltay turn to the report of Messrs. Glaisher and Cox- 
well’s famous ascent from Wolverhampton will fail to 
anything in the least resembling the results here 
given, these being in truth very incorrectly calculated 
from the average results of all the ascents made in 1862. 


No reference is made to the 'bearing of these or other 
recent investigations on a matter so interesting to Alpine 
travellers as the measurement of heights by means of the 
barometer, nor does Prof, Pfaff seem to be acquainted 
with the various memoirs by Count St. Robert, of Turin, 
wherein the whole ^subject is discussed in a masterly 
manner. 

Fully one-third of the volume is devoted to the glaciers 
wherever it would appear that the writer has made 
observations on his own account. In this branch of his 
subject he is moderately well informed, and no doubt has 
done his best to steer cautiously through the rocks and 
shoals of personal controversy with which the history of 
this department of scientific inquiry is unfortunately sur- 
rounded, while at the same time he fails^ to mark v accu- 
rately the positive contributions of each inquirer to the 
present sum of our knowledge. 

He gravely discusses the dilatation theory of glacier 
motion, and comes to the conclusion that “dilata- 
tion cannot be considered the only cause of the 
progressive motion of glaciers,” and soon after remarks 
that the gravitation theory has now a majority of 
adherents ; while it would be difficult to name a single 
competent authority who during the last twenty years 
has admitted [that dilatation has any share whatever in 
producing the phenomena. He has doubtless read the 
writings of Agassiz, and Forbes, and Tyndall, but he 
shows himself unable to grasp the full force of the 
reasoning of the two latter writers, and in more than one 
instance has failed to understand them. With regard to 
the vexed question of the origin of the veined structure of 
glacier ice, Prof. Pfaff is especially unsatisfactory. He 
attributes the first notice of it to M. Guyot, though many 
previous travellers had like him observed it, but failed to 
discern, as Forbes first did, its significance and import- 
ance ; and he further on confounds the dirt bands of 
Forbes with the superficial appearance of the veined 
structure. Especially imperfect and indefinite is the 
version here given of Tyndall’s explanation of the origin 
of this structure ; no reader would be likely to appreciate 
from these pages either the cogency of the arguments in 
favour of that explanation, or the difficulties which yet 
remain to be completely removed. 

To those who are used to look for accurate knowledge 
and scrupulous^ care in German scientific works, it is 
disappointing to find that volumes designed for popular 
instruction in that country should be so deficient in all 
the requisites for imparting knowledge to unscientific 
readers, as this and some others which have lately 
appeared. 


OUR BOOK SHELF 

Kryptegamhn Flora von Schlesim . Erster Band 

(Breslau : J, U. Kern’s Verlag, 1876.) 

This flora is dedicatedto the president of the ,r Schle- 
sischen Gesellschaft fur vaterlandische Cultur,” Prof. 
Goeppert, on the fiftieth anniversary of his receiving his 
doctor’s degree. The whole has been ably edited by 
Dr. Ferdinand Cohn. It is proposed to continue the 
flora in two more volumes, one devoted to the Algae and 
Lichens, and the third to the Fungi, but two years more 
must elapse before the completion of the entire work. 
The first volume includes two parts, the first contain- 
ing the Vascular Cryptogams and Mosses, the second 
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the Liverworts and Characeae, with an appendix to the 
species of Mosses and Hepattca^ and a copious index 
The vascular cryptogams are described by Stenzel, and 
include twenty-one genera, fifty-three species, and ten 
sub-species. A history of the discover}' of Silesian 
Pteriaophyta is prefixed, and an interesting account of their 
distribution. Thus the species found on serpentine, 
limestone, and other rocks, are noted, as well as the 
hypsometrical distribution. Four regions of elevation are 
distinguished : i, from 55 metres to 150 m. ; 2, from 150 
m. to 500 m. ; 3, from 500 m. to 1,100 m. ; and 4, from 
1,100 m. to 1,500 m. The arrangement of some of the 
species and sub-species is not quite in accordance with 
our English ideas. Thus Woodsia hyperborca , Koch, is 
separated into two sub-species : 1, arvonica , With, ; and 
2, rufuiula , Sw ; equal to hyperborea R., Br. and i hurts is 
it, Br. respectively. Cystoptcris montana of British 
botanists is C. sudetica , AL Braun and Milde. Then A. 
dilatatum , spinulosunt , and crist alum, are all placed as 
sub-species of Aspidium spintdosnm , Sw., ^nd A . aculeatum 
lobaium , and angular e are made sub-species of A. 
aculeatum, Doll. 

The Mosses and Liverworts are described by Limpricht, 
and occupy the greater part of the volume, there being 
106 genera and 464 species of Mosses, and 39 genera and 
132 species of IlepaticaD. A few additional species are 
added in the Appendix, bringing up the Mosses to 492 
species and the Liverworts to 155. The same arrange- 
ment is here followed as to history and distribution as in 
the case of the vascular cryptogams. The descriptions 
seem excellent, and the information given very full and 
complete, the characters of the orders and families being 
given in great detail. 

The CharaceK have been described by Prof. Alexander 
Braun. Probably this was one of the last important 
works from his prolific pen. All must deplore his recent 
loss. His vast knowledge, the importance of his con- 
tributions to botany, and his genial kindly manner, the 
readiness he always showed in assisting his students, are 
well known. To know him was to love him, and we 
esteem it a high privilege to have been one of his students. 
The Characese are not very numerous, three genera and 
fourteen species being enumerated ; but in the hands of 
Prof. Braun it becomes a most valuable memoir on the 
whole group, while the species likely to be found in 
Silesia are all pointed out. The synonymy must be very 
confused, as Braun notices that Chora JI ex ills, Waller, 
includes throe or four species of Nitella f three of Toly - 
pella, and one CJtara , C. gracilis of Sprengel is a still 
greater monster, as it includes five species of Nitdla, one 
Lychnothamnus , and three species of Char a, 

W. R. Mcnar 

The Countries of the Worlds being a Popular Descrip- 
tion of the Various Continents , Islands , Rivers , Seas, 

and Peoples of the Globe * By RobertTJrown, M.A., 

Ph.D,, &c. VoL I. (London: Casseli# Fetter, and 

Galpin. No date.) 

This is certainly an attractive book ; the wealth of illus- 
trations renders it so. While we recognise some of the 
illustrations as having done service elsewhere, many of 
tehm are new, well-executed, and afford a good idea of 
the scenery, products, and people of the regions they are 
meant to illustrate. This volume treats of the Arctic 
regions and North America, contains a great amount of 
miscellaneous information, and is written in a rambling 
easy-going style. It is essentially a popular work, but 
might have been made valuable even to the geographical 
student had some of the pictures been dispensed with 
and a number of regional maps substituted similar to 
those which are so important a feature in Reclus’ 
“ Gtfographie Universelle, with which masterly and ex- 
haustive work, however, it would be unfair to compare it. 
We have no doubt Dr. Brown's work will Afford pleasure 
and prove instructive to many readers. 
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LETTERS TO THE EDITOR 

[The Editor does not hold him self responsible for opinions expressed 
by his correspondents . Neither can he undertake to return, 
cr to correspond with the writers of, rejected manuscripts* 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on /its space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
mu nicotians containing interesting and novel facts*] 

The Radiometer and its Lessons 

Having been prevented from attending the recent meeting of 
the British Association by the necessity of devoting my entire 
vacation to mental and bodily renovation after the sad family 
losses I had sustained, I have only become aware within the last 
few days that my article in the April number of the Nineteenth Cen- 
tury, entitled “The Radiometer and its Lessons,” had been 
there spoken cf by Prof. G. Carey Foster, in his address as Presi- 
dent of Section A, as showing an “unmistakable tendency, 
either intentionally or unintentionally, to depreciate Mr. Crookes's 
merits, and to make it appear that he had put a wrong interpre 
tation upon his own results,” which statement is said by your 
reporter to have “ elicited great applause.” 

Of Mr. Crookes’s own reply in the July number of the same 
periodical, entitled “ More Lessons from the Radiometer,” I 
took no notice ; partly because my mind was at the time fully 
occupied by sad cares and urgent duties, and partly because 
I thought that his assertions (r) that he had not theorised on the 
subject at all, (2) that lie had not attributed the rotation of the 
radiometer to the direct impetus of light, and (3) that he had 
never claimed the discovery of a new force or a new mode of 
force, were so well known in the scientific world to be incon- 
sistent with fact, that I need not trouble myself to refute them. 

Prof. Carey Foster, however, speaking with authority as Pre- 
sident of the Physical section of the British Association, has 
given it as his judicial opinion that what I have written on this 
subject shows an unmistakable tendency to depreciate Mr. 
Crookes’s merits, and to misrepresent his opinions ; and he hss 
further “unmistakably” suggested (as it appears to me) that 
this may have been done with deliberate inteution, instead of 
being done iu good faith under the influence of an unintentional 
bias. As it is impossible for me to allow such an imputation 
from such a quarter to pass unnoticed, I might fairly challenge 
Prof. Carey Foster to justify language which Imust presume him 
to have used with all due consideration of its obvious meaning, 
and of his and my relative positions. But as he explicitly dis- 
avows the more serious part of this imputation, I have now only 
to ask to be allowed to show, in the columns of the journal 
which has not only recorded the accusation, but lias pointedly 
directed attention to it, — first, that I have not, even unintention - 
ally, * * depreciated Mr. Crookes’s merits ” as the inventor of the 
Radiometer ; and secondly, that Mr. Crookes really did in the 
first instance put that “ wrong interpretation upon his own 
results ” which I attributed to him. Had Prof. Carey Foster 
complied with the request I privately made 1dm, that he should 
specify the passages which (in his opinion) justify his charge, I 
should have been able to reply to it much more briefly. But by 
declining thus to particularise, he obliges me to traverse the 
whole ground covered by his general accusation. 

That I was not influenced, when writing on tbe Radiometer, 
by any animus arising from my personal antagonism to Mr. 
Crookes on another subject, will appear, I think, from the 
following extracts from the two lectures which I delivered at the 
London Institution (by special request) on Mesmerism, Spiri- 
tualism, See,, before Christmas, and which were published in 
Erased* Magazine at the commencement of the present year : — 
“The recent history of Mr. Crookes’s most admirable invention# 
the Radiometer, is pregnant with lessons on this point. When 
this was first exhibited to the admiring gaze of the large body 
of scientific men assembled at the soiree of the Royal Society, 
there was probably no one who was not ready to believe with its 
inventor that the driving* round of its vanes was effected by the 
direct mechanical aid of that mode of Radiant Force which we call 
Light ; and the eminent Physicists in whose judgment the greatest 
confidence was placed, seemed to have no doubt that this mecha- 
nical agency was something outside Optics properly so .called, 
and was# in fact, if not a new Force in nature# a new modus 
operandi of a force previously known under another form. 
There was here# then, a perfect readiness to admit a novelty 
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which seemed so unmistakably demonstrated, though transcend- 
ing all previous experience. But after some little time the 
question was raised, whether the effect was not really due to an 
intermediate action of that mode of Radiant Force which we call 
heat, upon the attenuated vapour of which it was impossible 
entirely to get rid ; and the result of a most careful and elaborate 
experimental inquiry, in which nature has been put to the ques- | 
tion in every conceivable mode, has been to make it (I believe) 
almost if not quite certain, that the first view was incorrect, and 
that Heat is the real moving power, acting under peculiar con- 
ditions, but in no new mode. 7 ’ — Lectures on Mesmerism and 
Spiritualism , p. 8. 

“ I hold the warning given by the history of this inquiry, in 
regard to the duty of the scientific man to exhaust every possible 
mode of accounting for new and strange phenomena, before 
attributing it to any previously unknown agency, to be one of 
the most valuable lessons afforded by Mr. Crookes’s discoveries. 

“Now I maintain that it requires exactly the same kind of 
specially trained ability to* elicit the truth in regard to the 
phenomena we are now considering, as has been exerted in the 
researches made by the instrumentality of the Spectroscope and 
the Radiometer. And I cannot but believe that if Mr. Crookes 
had been prepared by a special training in the bodily and mental 
constitution, abnormal as welt as normal, of the Human instru- 
ments of the Spiritualistic inquiries, and had devoted to them the 
ability, skill, perseverance, and freedom from prepossession, 
which he has shown in his Physical investigations, he would have 
arrived at conclusions more akin to those of the grea^body of 
scientific men whom I believe to share my own convictions on 
this subject.” — Op, cit,, p. 70. 

No one, I think, can fail to see that in speaking of Mr. 
Crookes’s “most admirable invention,” and in giving him the 
fullest credit for the “ability, skill, perse vet ancc, and freedom 
from prepossession,” with which he had carried on his investiga- 
tions in regard to it, I eulogised him as warmly as if I had 
never come into collision with him. It must also be apparent 
to any reader of these lectures, that I did not impute to him any 
blame for having originally fallen into an error shared at the 
time by the “eminent Physicists in whose judgment the greatest 
confidence was placed 5" and that my reason for bringing forwards 
the subject was to enforce the le$ 3 on, that “ no new principle of 
action has any claim to scientific acceptance, save after an ex- 
haustive inquiry as to the extent to which the phenomena can be 
accounted for, either certainly or probably, by agencies already 
known.” 

Circumstances to which I shall presently advert having made 
me feel it desirable that this “ lesson ” should be yet more fully 
and emphatically set forth, I applied myself to a careful reperusal 
of Mr. Crookes's papers in the Proceedings of the Royal Society, 
with the most earnest desire to present a true history of tlie whole 
inquiry ; and I availed myself of the opportunity kindly afforded 
m * by the editor of the Nineteenth Century , to place before the 
public what I believed to be a fair statement of the case, with 
the lessons it conveyed. 

Commencing with a description of the phenomena presented 
by the Radiometer when it was first exhibited by Mr. Crookes at 
the soiree of the Royal Society, I thus continued : — 

“ It is scarcely surprising, then, that a general impression 
should at once have prevailed that a capital discovery had been 
made— that of the direct mechanical action of light; which, though 
not indicating the existence of a new force in nature, showed 
that the most universally diffused of all forces, next to gravita- 
tion, has a mode of action which was previously not merely 
unknown, but altogether unsuspected. And this impression was 
not confined to those who had only a general acquaintance with 
Physical Optics ; for it was shared by the greatest masters of that 
department of science, who had followed the course of the expe- 
rimental researches on which Mr. Crookes had been for some 
time engaged, and of which this discovery was the culmination.” 
— . Nineteenth Century, April, 1877, p. 243. 

I then went on to give, from Mr. Crookes’s papers, a history 
of the investigations which had led him up to the Radiometer ; 
and showed (p, 249) that at that stage of the inquiry, the argu- 
ment for the directness of radiant repulsion , deducible from what 
was then supposed to be a fact-— the increase of the rapidity of 
the rotation in proportion to the perfection of the vacuum — 
“eecmed alike valid and cogent.” 

* next sketched the history of the opposite view originally 
propounded by Prof. Osborne Reynolds, supported by Dr. 
oenustorit experiment, and finally established by Mr. Crookes?* 
researches, which haw culminated in the doctrine of 
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“heat reaction ” now generally accepted. In reference to Mr. 
Crookes’s own part in these subsequent inquiries, I say later bn 
(p. 254), that "no sootier was adequate ground shown lor calling 
in question his interpretation of the phenomena, and a vera causa 
found in an agency already known, than Mr. Crookes evinced 
the spirit of the true philosopher in varying his experiments in 
every conceivable mode, so as to test the validity of his original 
interpretation.” And again in the next page I speak ot his 
“carrying out this beautiful inquiry in a manner and spirit 
worthy of all admiration.” — What higher praise could be given 
to a scientific investigator? 

Having brought the history to its conclusion, I thus proceed: — 

“ Before adverting to the lessons which this remarkable history 
seems to me to convey, I would point out that this change of 
interpretation of the facts discovered by Mr. Crookes, does not 
in the least diminish either the interest of the facts themselves 
or the merit of his discovery. Nor is the value of his Radiometer 
in any degree lowered by the demonstration that it does not (as 
Mr. Crookes at first supposed) afford an absolute mechanical 
measure of radiant energy under any of its aspects. What 
(according to present views) it really does measure, is the amount 
of * heat reaction ’ producible in gaseous atmospheres of 
different kinds and of different degrees of attenuation. And 
such a precise method of measurement appears more likely than 
any other mode of investigation, to furnish a test of that kinetic 
theory of gases, the recent development of which by Prof, Clerk- 
Maxwell is regarded by competent judges as constituting (if it 
should receive such verification) the most important advance ever 
made in molecular physics. Most deservedly, therefore, did Mr. 
Crookes receive from the Royal Society the award of one of its 
chief distinctions.” (Zoc. cit ., p. 251.) 

To this I may add that I personally congratulated Mr. Crookes 
most cordially on that occasion, and expressed to him the deep 
interest with which I had followed his researches throughout. 
And though I had next to show that Mr. Crookes has another side 
to his mind, which makes Mr. Crookes the “spiritualist ” almost 
a different person from Mr. Crookes the “ physicist,” I carefully 
guarded what 1 had to say on this point in the following words : — 
“ I would not be thought for one moment to disparage Mr. 
Crookes's merits as the inventor of the Radiometer, by now bring- 
ing into contrast with the admirable series of scientific investiga- 
tions which led up to that mvention, what I cannot but regard 
as his thoroughly unscientific course in relation to another doc- 
trine of which he has put himself prominently forward as the 
champion.” 

I cannot but surmise that Prof. Carey Foster must have read 
my paper rather carelessly, and have applied to Mr. Crookes, 
the inventor of the Radiometer, the depreciatory remarks I felt 
called upon to make in regard to Mr. Crookes, the supporter of 
a system, a large proportion of which even Mr. D. D. Home has 
recently denounced as <f a seething mass of folly and impos- 
ture.” 1 If Prof. Carey Foster knew as much as I do of the 
mischief which this Mr. Crooke3 has done, especially in the 
United States, on the one hand to his own reputation and to 
that of British science, ? and on the other to public morality, by 
the facility with which he has lent himself to the support of 
frauds as wicked as those by which fortune-tellers delude igno- 
rant and credulous servant-girls, he would not wonder that I 
should feel called upon to show that the high scientific ability of 
Mr. Crookes, the Physicist, neither prevents him from believing 
in his own day-dreams, nor renders him a match for the cunning 
of the clever female cheats who play upon his Spiritualistic 
“ prepossessions,” 

I now pass to the second part of my defence ; and shall show 
that for “ making it appear that Mr. Crookes had put a wrong 
interpretation upon his own results,” I can adduce adequate 
justification from his own published statements. 

Of the “repulsion accompanying radiation” shown in his 
early experiments by the swinging- round of the pith bar, Mr. 
Crookes said, in 1S74 (Phil, Mag,, vol. xlviii., p. 94), ki My 
<ntm impression is that it is directly due to the impact of the waves 

* See his " Lights and Shadows of Spiritualism,” containing an unsparing 
exposure of its ‘"delusions,” its “absurdities,” and its “trickeries,” 

a On the strength of a private letter from Mr. Crookes, which has been 
published (in facsimile) in the American newspapers, a certain Mrs. or Misa 
jfcva Fay announced her “ spiritualistic” performances as “endorsed by 
Prof. Crookes and other Fellows of the Royal Society.” The particulars of 
the complete public exposure of this woman's disgraceful frauds, showing 
that Mr. Crookes’s scientific tests are no more worthy of trust than the late 
Prof. Hare's experimental demonstration if the immortality of the seat, 
will appear in the forthcoming number of Pf nsefis Magmme, 
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upon the surface of the moving mass, and not secondarily through 
the intervention of air-currents, electricity, or evaporation and 
condensation. ” 

In a paper subsequently communicated to the Royal Society 
{Proceedings, March 12, 1875), Mr. Crookes characterised the 
explanation of the “ repulsion from radiation ” offered by Prof. 
Osborne Reynolds, as one which “ it h impossible to conceive the 
phenomenon taking place in a chemical vacuum . At the same time 
he stated that he was unprepared to offer any other explanation, 
and that “ he should avoid giving any theory on the subject 
until a sufficient number of facts have been accumulated. ” 

After bringing out the Radiometer, Jhowever, he reverted (as it 
seemed to me) to his previous “ impression ; ” the whole phrase- 
ology of his papers of January 5 and February 5, 1876, appearing 
at the time, not only to myself, but to every one ot the eminent 
scientific friends with whom I conversed on the subject, to indicate 
that be then considered the rotation as directly due to the impact 
of the waves upon the surface of the moving mass . Nor have I 
ever imputed it to him as a matter of blame that he took this 
view of it ; on the other hand I have stated over and over again 
that this seemed the general impression of the distinguished 
Physicists to whom we “ outsiders ” looked for guidance in the 
matter. Anyone who remembers what took place at the Meeting 
of the Royal Society at which Mr. Crookes’s paper was read, 
will, I feel sure, bear out this statement. 

I shall now specify more explicitly the grounds on which I 
attributed to Mr. Crookes, no longer as an “impression,” but as 
a definite “interpretation ” of his facts, that the rotation of the 
Radiometer is due to the direct impact of the waves, and chiefly (I 
never said exclusively) to those of the luminous waves ; and 
further attributed to him a claim to the discovery of a “new 
force” or 44 new mode of force.” 

This key-note seems to me to be most distinctly struck in the 
following passage :— After pointing out that “there is no real 
difference between Heat and Light, all we can take account of [I 
presume he means physically, not physiologically] being difference 
of wave-length,” he thus continues : “ Take, for instance, a ray 
of definite refrangibility in the red. Falling on a Thermometer 
it shows the action of Heat ; on a Thermopile it produces an 
electric current ; 1 to the Eye it appears as light and colour ; on a 
Photographic plate it causes chemical actwn ; and on the sus- 
pended pith it causes motion 

Now (1) this motion being elsewhere spoken of as due to the 
impetus given by a ray of light , (2) a set of experiments being 
made to determine the mechanical values of the different colours 
of the spectrum, (3) an observation being recorded on the weight 
of sunlight (without the least intimation that he was “ speaking 
figuratively,” as Mr. Crookes says that he did to his audience at 
the Royal Institution), (4) the term Light- mill' 1 * * being used by 
himself as a synonym for “ Radiometer,” and {5) no hint what- 
ever being given of the dependence of the result (as argued by 
Prof. Osborne Reynolds) on a “ heat* reaction ” through the resi- 
dual vapour, I still hold myself Ally justified in attributing to 
Mr. Crookes the doctrine of the direct mechanical action of light ; 
and I call on Prof. Carey Foster to prove— not that Mr. Crookes 
himself did not hold that doctrine— but (which is a very different 
thing) that I am not justified by Mr. Crookes’s own language in 
attributing it to him. 

That Mr. Crookes considered such action a “new force '* or a 
“new mode of force,” plainly appears from my previous citation ; 
in which he ranks Motion as a mode of Radiant action additional 
to Light, Heat, and Aclinism, differing as much from either of 
them as they differ from each other. If it does not mean this, 
what does it mean ? 

So, if Mr. Crookes has not changed his mind as to the inter* 
pretation of his facta, I ask (1) why he now repudiates as inap- 
propriate the term 'fight-mill adopted (if not originally given) 

1 Having never heard of any physical philosopher from Seebeck to Sir 
William Thomson, who looked at the electric current generated in the 
Thermopile as anything eke than an effect of the heating (whether by con- 
duction or by radiation) of the two meutla of which it was composed, 1 was 
grc-iUy surprised at finding it ranked by Mr Crookes as one of the immediate 
modes of Radiant action ; and I called attention in.my “ Radiometer ” paper 
to what 1 supposed to be his mistake on this point. It may be that fa my 
ignorance of the newest developments of thermo-electric theory (my know- 
ledge of it not being later than 1872 , *’ Everett's translation of Deschancl, 
p, 65a), I have here unintentionally ** depreciated Mr. Crookes * merits ; 'and 
I shall be auiie ready to recant and apologise for my mistake, if Prof. O. C. 

Foster win show that it is Dr. Carpenter, not Mr. Croeke*, who is here 
in the wrens. „ 

* It is impossible not to see, in the use of this term, a suggestion that the 
vanes are driven round by the direct mechanical impetus of Light upon them, 

in &* same way as the aaiis of a Wind-mill are driven round byjthe direct 
Impetu s of the WsttdL 


! by himself? and (a) why does he now admit that dependence of 
the movements upon the presence of residual gas, which he 
originally affirmed to be impossible to conceive? 

I have carefully confined myself to the main issues of this 
question. Prof. 0 . Carey Foster will doubtless be able to pick 
out points of detail in my article, as to which fault may be 
found by a severe critic. But I venture to think that I have 
said enough to prove that what I said on the subject was written 
under the honest conviction that I had adequate ground for my 
statements j and that I shall at any rate be absolved from the 
imputation of having ill-naturedly referred to the history of the 
Radiometer for the purpose of putting Mr. Crookes in the wrong ; 
the “lesson” with which 1 concluded the article being as 
follows 1 — 

"The lesson which this curious contrast [the 4 duality' o f 
Mr. Crookes's mental constitution, which 1 speak of as having 
plenty of parallels in past times, to say nothing of the 
present] seems to me most strongly to enforce, is that of the 
importance of training and disciplining the whole mind during 
the period of its development, ot cultivating scientific habits of 
thought (by which I mean nothing more than strict reasoning 
based on exact observation) in regard to every subject, and of 
not allowing ourselves to become 4 possessed ' by any ideas or 
class of ideas, that the common sense of educated mankind pro- 
nounces to be irrational. I would not for a moment uphold that 
test as an infallible one ; but it ought to be sufficiently regarded, 
to make us question the conclusions which depend solely upon 
our own or others' subjectivity, and to withhold us from affirming 
the existence of new agencies in Nature, until she has been ques- 
tioned in every conceivable way, and every other possibility has 
been exhausted” (Op. cit ., p. 256.) 

October 10 William B. Carpenter 


I hear from Dr. Carpenter that he is sending to you, for 
publication in the next number of Nature, a statement intended 
as a refutation of an opinion which I ventured to express, in my 
address to the Mathematical and Physical Section of the British 
Association at Plymouth, respecting an article on the “ Radio- 
meter,” contributed by him to the Nineteenth Century for April. 
As Dr. Carpenter appears to have interpreted that expression of 
opinion in a sense different from that which it was intended to 
convey, I shall be much obliged if you will afford me space in 
your next issue for a few words of explanation. 

The words which I used in referring to his article were these : 
“ An eminent and accomplished scientific man had published, 
within the last few months, an account of the discovery of the 
radiometer, the unmistakable tendency of which was, either 
intentionally or unintentionally, to depreciate Mr. Crookes's merits, 
and to make it appear that he had put a wrong interpretation 
upon his own results.” The word depreciate , which occurs here, 
is, I am aware, susceptible of various shades of meaning, and 
perhaps it would have been better if I had guarded myself 
against the possibility of misconception that lurks in it. What 
I meant was that Dr, Carpenter's account of Mr. Crookes’s 
researches was likely to make his readers form a lower estimate 
of their scientific value than, in my opinion, they deserved ; 
but whether or not it was intended to have this effect I did not 
undertake to say. I did not mean, and had not the smallest idea 
of suggesting, that Dr. Carpenter had been guilty of intentional 
and conscious unfairness towards Mr. Crookes. I should have 
thought it entirely unnecessary to disavow this latter interpre- 
tation of my words, and indeed should have considered it an 
insult to Dr. Carpenter’s reputation to suppose that anyone would 
understand them In this sense, had he not himself (in a recent 
correspondence with me) endeavoured to fix this meaning on 
them tn spite of my repeated assurances that it was not intended. 

I do not wish to say anything on this occasion in support of 
the opinion which I have admitted that I did intend to express, 
but I shall ask you to allow me to do so in a future number of 
Nature. G. Carey Foster 

University College, London, October 14 


Mr, Wallace and RetchenbacVa Odyle 
As Mr. Wallace has attempted (presumably with Mr, 
Crookes’s editorial concurrence) to rehabilitate, in the July 
number of the Quarterly Journal of Science, the Odyle-doctrine 
of Baron Reichenbach, 1 think it weii to state that I yesterday 
availed myself of an opportunity of personally asking my friend 
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Prof. Hoffmann, of Berlin, whether that doctrine any longer 
finds support among scientific men in Germany. His reply was a 
most emphatic negative ; the doctrine, he said, being one which no 
man of science with whom he is acquainted would think worthy 
of the slightest attention. Yet in Mr. Wallace's judgment {query 
in Mr. Crookes's also ?) the unanimous verdict of the scientific 
world of Germany, to say nothing of England, is a prejudiced 
one ; only Mr. W. and his spiritualistic allies appreciating cot- 
rectly the real force of the evidence originally advanced by 
Reichenbaeb, and confirmed by those trustworthy (?) authorities, 
Drs. Ashbumer and Gregory. 

In thus setting his own judgment on a question which lies 
altogether outside the scientific domain which he has made his 
own, against the unanimous verdict of the eminent physicists 
and physiologists who have carefully “ tried ** the Od-force and 

found it wanting,” and in rebuking myself and those who think 
with me for our incredulity, does not Mr. Wallace put himself 
somewhat in the attitude of his old opponent, John Hampden, 
who thinks everybody either a fool or a knave who maintains the 
earth to be round? William B. Carpenter 

October 22 

Potential Energy 

With reference" to the views of “John O’Toole” on the 
subject of energy perhaps you will allow me to say how one of 
the class to which “poor Publius” belongs has conceived the 
matter o f terminology with satisfaction to himself. , 

1. Energy being unanimously defined by * the doctors ” to be 
“capacity for doing work,” and also energy conveying in its 
derivation the notion of activity, this term is properly applicable 
only to the bodies of material systems the motions of which are 
contemplated, lienee all energy is in its nature kinetic — the 
very term kinetic is logically included in the term energy. 

2. When a material system is in motion it actually possesses, 
ipso ficto t a capability of doing work, that is to say, it has 
actual energy. 

3. When in any configuration of the system we contemplate as 
possible the action of causes which will alter its motions and give 
it a second configuration, the excess of the energy which it would 
possess in this second configuration over the energy which it 

ossesses in the first is properly called its potential energy in the 
rst configuration. 

4. The asseition that in any configuration the sum of the 
energies, actual and potential, of a material system is constant, is 
what Kant would call an analytical proposition, or what “X.” 
(quoting Herschel) calls “only a truism after all." But I further 
remark — 

5. That this truism is not the principle of the conservation of 
energy, but that this principle is a true “ synthetical proposition ” 
which some fairly regard as an almost immediate deduction from 
Newton’s third law, and which others regard as proved by often 
repeated and much varied experiment ; and hence that “ X.’s ” 
statement of this great principle in the form — “ The sum of the 
actual and potential energies of theuniverse is a constant quantity,” 
(the italics are mine) is not its proper definition. 

& : 6. That, leaving the consideration of bodies, and referring to 
forces, the term to he employed instead of energy is work, and 
that the term analogous to the “potential energy of bodies” is 
the “potential work of forces,” this latter, being the amount of 
work which they are capable of doing in displacing their point* 
of application from their actual configuration to any fixed chosen 
one. 

7. That by the expenditure of a fixed amount of work on any 
material system the same amount of actual energy (whose type 
is 4 m v a ) is under all circumstances produced, and that, through 
whatever forms this actual energy is made to pass, if the whole 
of it is always utilised, it will finally be reconvertible into the 
same original amount of work, this being the principle of the 
conservation of energy. 

8. That instead of the statement in 5, we must substitute the 
synthetical proposition that “ the sum of the actual energy of the 
bodies In the universe and the potential work of Us internal 
forces is a constant quantity,” and the same is true of every 
material system which is regarded as complete in itself ; or in 
other words, wherever and however a given quantity of potential 
*ork is lost by the forces of the system, this always appears in 
the shape of a fixed quantity of actual energy, in the form which 
wc caU heat, or in some other. 

Henee we have energy, actual and potential, of bodies s and 
work, actual and potential, of forces* 


A few’ remarks in conclusion. “T, M." has very happily 
illustrated the propriety of the expression potential energy, as, 
in strict consequence of the definition of energy, a potential 
capacity of doing work ; and if in his illustration the “ power of 
purchasing” is considered with reference to a further object, 
there may be not merely a “double remotion from ” what we 
may regard as “tangibility,” but a remotion of a higher multiple 
order. “ W. G.” has well explained that it is only in conse- 
quence of the fixedness of the earth that the potential energy of 
the system of the earth and stone is by the “ doctors ” located 
in the stone. Finally, I can hardly conceive how “ X.,” who has 
devoted so much attention to the literature of this subject, can 
have fallen into such a grievous error with regard to the clock. 

Royal Indian Engineering College, G. M. Minchin 

Cooper’s Hill 

Your “Potential Energy” corespondents will find three 
letters on the “ Conservation of Energy ” in the Engineer for 
January 12 and 19 and February 2 which may interest them. 
The writer “ $n ” assumes that all the phenomena of force are 
explained by the theory that only matter and motion exist, and 
that what we call potential “ energy ” is only “ quantity and 
motion,” which motion is indestructible but diffusible. Z. 

London, October 20 

Origin of Contagious Diseases 

I have been much struck by the following; passage in Dr. 
Richardson’s address, Nature (vol. xvi. p. 481) : — 

“ (r) That as regards the organic poisons themselves and their 
physical properties, the great type of them all is represented by 
the poison of any venomous snake. . . . It is the type of all 

the poisons which produce disease.” 

Now has it been really proved, by experiment, that the poison 
of snakes produces the effects characterising the contagia ? viz., 

“(0) . . . Each particle of any of these poisons brought into 
contact either with the blcod of the living animal or with certain 
secretions of the living animal, possesses the property of turning 
the albuminous part of that same blood or that same secretion 
into substance like itself. ...” 

In other words, if an animal is suffering from snake poison 
does its blood or any of its secretions acquire the power of 
transmitting the disease, *>., the effects of a snake’s bite, to 
another individual, as is the case with an animal affected with 
carbuncle, glanders, hydrophobia, &c., &c.? 

Unless this question has been decided in the affirmative it 
would appear rather difficult to uphold the sentence (r) as quoted 
above. D. W. 

Freiburg in Brisgau, G. J., October 14 

[Dr. Richardson informs us that I). W. does not properly 
understand his argument. Dr. Richardson does| not suppose 
that the person or animal poisoned from a poisonous snake is, 
in turn, poisonous, although that may be the fact. He merely 
uses the illustration that as a poisonous snake secretes a poison 
so an infectious person is for the time secreting a poison.] 

I see by your issue of October 4, that Dr. Richardson has 
honoured me by mentioning my name and placing me as the 
first, in modem times, to advocate the hypothesis that living 

f erms are the exciting agents of epidemic and infectious diseases, 
lut he says further, “ 1 protest, I say, that this hypothesis is the 
wildest, the most innocent, the most distant from the phenomena 
it attempts to explain, that ever entered the mind of man to 
conceive.” It may be so, but I look in vain through the whole 
story he narrates in his lecture to find a rational substitute for it, 
and it appears to me desirable at the present juncture that the 
principles of the germ theory, as I have interpreted them, should 
stand side by side with Dr. Richardson’s “ glandular theory.” 
It is now nearly thirty years since I endeavoured to find some 
common root or cause for those diseases which we find in plants, 
animals, and man, and which are communicable among the 
individuals of each order in nature ; also, in some instances, from 
one order to another. During that thirty years every step in 
scientific research and medical experience as far as my inquiries 
have carrried me, has tended to confirm the views I put forward 
in my original “Essay” and in subsequent papers read before 
the Epidemiological Society. Notably the latest advocates of a 
germ theory are two of our most eminent men, the one a leader 
m science, the other a leading physician. I need hardly say I 
allude to Prof* Tyndall and Sir Thomas Watson; surely these 
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gentlemen cannot be charged with committing themselves to an 
hypothesis “ the most distant from the phenomena it attempts to 
explain. 1 * 

Now if it can be shown that the germs of disease are subject 
to the same laws as other living things and exhibit similar 
phenomena, and further, that without the inference that they are 
endowed with vital properties, it is impossible to unravel the 
most striking character which they present to us for consideration, 
viz., the fact that they reproduce their kind, then I think there 
is more reason for following up, in all its intricacies, the germ 
theory, than to start with an assumed catalysis, molecular motion, 
and a glandular matrix, as suggested by Dr. Richardson. 

Starting, then, from the indisputable fact that the matetias 
morbi of every communicable dbease reproduces its kind, I have 
considered this a primary law, and have tabulated other law’s 
which are associated with living beings by which it will, I think, 
be found that there is a parallelism of a kind to attract and rivet 
attention, especially, too, when many otherwise inexplicable 
circumstances bend to this hypothesis. 

Primary Law of Reproduction, by which all living things 
reproduce their hind. 

Secondary Laws. 

Objective Laws. i Subjective Laws. 

1. The diffusion or dispersion ! 1. Seasons of activity. 

of germs. ; 

2. Their static existence. j 2. Climatic influence. 

3. Limited duration of active > 3. Relation to latitude. 

existence. j 

4. Period of development, ' 4. Subjection" to physical 

maturity, and decay. | forces. 

5. Intermittent reproduction. 1 5. Influence of locality. 

Without amplifying this subject, which would carry me far 
beyond the limits of an ordinary communication, I will only add 
that though the above tabulation is very imperfect, there ia quite 
sufficient for any one who will follow out the ideas conveyed by 
it to trace the intimate relation that exists between living beings 
and the germs of disease. I would refer finally to the fact that 
many diseases in men and animals have yielded up living germs 
as their cause, chiefly, I may add, skin diseases it is true ; but 
aphtha closely associated with diphtheria, is, I think, acknow- 
ledged by all unprejudiced persons to have; its origin in an 
unmistakable and demonstrable germ. John Grove 


and insects are hardly if at all more pronounced than the South 
American affinities 01 the same groups, — all seem to me to warrant 
the general conclusion that the “ main derivation 0 of the Mada- 
gascar fauna is from Africa, 

Dr. Hartlaub speaks of my “attempted parallel between 
Madagascar and Africa, and the Antilles and South America 0 
in such a way that his readers must think I had dwelt upon this 
parallel in some detail as being special and peculiar. The fact 
is, however, that I have always referred to it in a very general 
way. At p. 75 vol i I say : “ The peculiarities it (the Malagasy 
sub- region) exhibits, beings of exactly the same kind as those 
presented by the Antilles, by New Zealand, and even by Celebes 
and Ceylon, but in a much greater degree. 0 And again, at 
p. 272, vol. i., I speak of it as “bearing a similar relation to 
Africa as the Antilles to Tropical America, or New Zealand to 
Australia, but possessing a much richer fauna than either of 
these, and in some respects a more remarkable one even than 
New Zealand/’ This general comparison with the two other 
great insular sub-regions is, I think, justifiable, notwithstanding 
great differences of detail. There is in all a rich and highly 
peculiar fauna, a great poverty of mammalia, and a total absence 
of many large families of birds characterising the adjacent 
continent, together with special points of resemblance to distant 
continents or to remote geological periods. 

It seems to me that such a problem as this cannot well be 
solved by means of a group which, like birds, do not require an 
actual land-connection in order to reach a given country ; and, if 
all land animals are taken into account, the evidence does not 
appear to warrant the supposition of a recent land-connection 
of Madagascar with India or Malaya. At a very remote epoch 
such a connection may have taken place, but if wc are to give 
any weight to the general facts of distribution as opposed to 
those presented by birds only, the union of Madagascar with 
South Africa is more recent and has had more influence on the 
character of the Malagasy fauna. The numerous and very 
remarkable points of affinity between Madagascar and South 
America in almost every group except birds, are not alluded to 
by Dr. Hartlaub, yet they would equally well support the notion 
of a former union of those two countries independently of Africa, 
It seems however, more consonant with our general knowledge 
of distribution to consider these as cases of survival of ancient 
and once wide* spread types in suitable areas ; and this is a 
principle that must never be lost sight of in attempting to solve 
the problems presented by such anomalous countries as Mada- 
gascar. Alfred R. Wallace 


The Zoological Relations of Madagascar and Africa 


Without entering into the details of this very difficult ques- 
tion I wish to be allowed to state some of the general reasons 
which have led me to a different conclusion from Dr. Hartlaub, 1 
and also to point out where he has not quoted my opinions with 
perfect accuracy. Instead of saying that “ the fauna of Mada- 
gascar is manifestly of African origin,” my actual statement is as 
follows : — “ We have the extraordinary fauna of Madagascar to 
account for, with its evident main derivation from Africa, yet 
wanting all the larger and higher African forms ; its resemblances 
to Malaya and to South America ; and its wonderful assemblage 
of altogether peculiar types” (“ Geog, Dist of Animals,” vol. i. 
p. 286). My reasons for believing in the “ main derivation ” of 
the fauna from Africa can only be understood by considering the 
theory, now generally admitted, of the origin of the fauna of 
Africa itself. All the higher mammalia are believed to have 
entered it from the northern continent during the middle or latter 
part of the tertiary period, and the occurrence of Psittaeus and of 
forms supposed to be allied to plantain-eaters and to Leptosomus 
in the mlocene of France, render it probable that many of the 
peculiar groups of African birds had their origin in the old 
Palsearctic region. Now Madagascar presents many cases of 
special affinity with South Africa, especially in insects, land- 
shells, and plants j and if we suppose it to have formed part of a 
South African land before the irruption of the higher mammals 
and birds from the north, we shall I think account for many of 
its peculiarities. Such facts as its possessing Potamoehcerus and 
the .recently extinct Hippopotamus, while U has thirteen or fourteen 
peculiarly African genera of birds against four or five that are 
peculiarly Oriental ; of its having many African genera of lizards 
and tortoises ; of its butterflies being decidedly African ; of its 
numerous African genera of Carabidrc, Lucanidac* and Lamiidse ; 
while the specially Oriental affinities of its mammals, reptiles, 


* H 




* See Medical Timet, 1851, vol. ii p. 05. 
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Selective Discrimination in Insects 

Your correspondent S.B., inhis'jetter in Nature of yester- 
day’s date, must be referring to some short abstract only of my 
lecture on flowers and insects. I cjuite agree with him that 
odour is very important in attracting insects, and dwelt upon it 
in my lecture, as well as in my little book on “ Flowers and 
Insects.” A striking illustration is afforded by night flowers, 
which often become peculiarly odoriferous towards evening, as 
has been already pointed out by various observers. 

S.B. attributes, I think, too little importance to the colouring 
of flowers, but his letter shows him to be a careful observer, ana 
I hope he will continue to devote his attention to the subject. 

He would find H. Muller’s “Blumen und Insekten” a mine 
of most interesting and accurate observation, 

London, October 19 John Lubbock 


Protective Colouring In Birds 

With reference to the statement in my “Naturalist in 
Nicaragua, 0 p. 196, that the macaw “fears no foe,” &c., the 
well-known geologist, Prof, Gabb, sends me the following infor- 
mation “ I willingly comply with your request to repeat the 
statement about the Kukong pung or macaw hawk of Costa Rica. 
Not having your book by me now I cannot refer to page nor 
quote your statement exactly. But as I retail it, you speak of 
the great red and blue macaw as being so well defended as to 
need no protective colouring, and that no hawk dares attack it. 
In this you are mistaken. Not only have I seen on several 
occasions heaps of the unmistakable feathers of the bird in the 
woods, left in the manner that all woodsmen recognise as hawk s 
work, but I have the statements of various Indians, not in collu- 
sion, confirming each other, and finally I have had the bird 
pointed out to me (I am not surebut thot i&nay occur in the col- 
lection T -Mit to Kmitf r <1 n\. Tfc afrUT-Slzed h*wk of d*lk 
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colour. It always attacks its prey on the wing, swooping down 
and disabling it when least able to use its effective weapon. It 
is well known to the Indians, and its specific name among them 
indicates its habits— A ’ ufcong (macaw) flung (hawk)— in the same 
manner as the eagle is called sar flung or monkey hawk.” 

There can be no doubt therefore that the macaw is not so free 
from molestation in Costa Rica as I supposed it to be in 
Nicaragua. Whilst the statement respecting its immunity from 
attack will need modification, the argument I founded upon it 
may still hold good. Birds on the wing could not evade the 
keen sight of a hawk by any protective colouring, and if when at 
rest the macaw p did not need concealment, natural selection would 
not work to tone down the colours that sexual selection tended 
to make more pronounced. 

It will gratify all naturalists to leam that some of the results 
of Prof, Gabb’s long and critical study of the miocene molluscaa 
fauna of Santo Domingo and Costa Rica and its relation to the 
existing species of the Atlantic and Pacific Oceans, will shoitly 
be ready for publication. Much light will be thrown by them on 
the interesting question of the time of the latest connection of the 
two oceans through the strait that once separated the northern 
from the southern continent. Thomas Belt 

The Cedars, Ealing 


u On the Question of Free-Will” 

I SHOULD like to call the attention of your readers to what 
appears an important matter in connection with the> above 
subject, which has attracted considerable attention of late, and 
-which has also i‘s physical bearings. In a recent lecture by 
Prof. Tyndall, the aspect of compensation and punishment for 
actions was treated of in connection with the question of free- 
will, and I think that it cannot but have struck many that the 
conclusions arrived at as regards this special point were less 
satisfactory or complete than the otherwise able reasoning of the 
lecture. What I should like to submit is that this special point 
is entirely independent of any question of free-will. 

The argument is that if the will be not free, then reward for a 
good action, or punishment for a bad action cannot be deserved ; 
but are merely expedient* I submit that the contrary holds true, 
quite independently whether the will be free or not. For it 
seems to me that the great point (that has apparently not been 
taken into account) is that the expectancy of the reward enters 
in as an element to determine the will. If there were no reward 
in prospect, the action would not be done. It must therefore be 
an error to argue that because the will is not free, therefore the 
reward is not deserved. To withhold the reward-would be to 
reverse the conditions under which the action was willed. 

In the same way as regards punishment. A person (say) for 
his own benefit appropriates to himself a sum «>f money. The 
person in appropriating the money contemplates the possible 
punishment, or takes this eventuality into conbideiation as an 
element in determining his will. If, therefore, the punishment 
were withheld, it would (quite independent of the question of 
fiee-will) be ah injustice, because the person would derive a 
benefit without any compensating disadvantage. So in the same 
way in the previous case of the reward, he would (if the reward 
were withheld) undergo inconvenience without any compensating 
advantage. Thus I submit that rewards for good actions and 
punishments for bad actions have nothing to do with the question 
of free-will, for these in any case enter as elements in determin- 
ing the will . Therefore punishment for an offence (like reward 
for a good action) is not merely an expedient thing, but in 
accordance with reason and justice. 

Is not the question of free-will in itself rather a quibble ? A 
man's will is dependent on his reason, or toil l may be said to be 
a special act of reason. Reason, it will be generally admitted, 
depends on brain structure. Else what are our brains for? 
Hence will depends on brain structure. Can it be said that on that 
account will is not free ? For a man to be dominated (if conceiv- 
able) by a will independent of his brain structure, he would surely 
be a slave ; for surely brain structure enters into the determina- 
tion of a man’s identity. So long as will is subject to brain 
structure, it is subject to reason, for brain structure is the 
mechanism of reason (or, at least, a mechanism necessary to 
reason). To have a will not subject to brain structure would be, 
therefore, to have a will not subject to reason (or a will that 
runs wild). Can any greater slavery be imagined than to be 
dominated by an independent will not subject to reason ? I say, 
therefore, that because the will is subject to brain structure, 
therefore it tsftee; this, therefore, in direct opposition to the 


opposite party who hold that, for the will to be free, it must not 
be subject to anything, i.e, must run wild independently of the 
controlling mechanism of brain structure. 

The most powerful argument against anything is perhaps the 
argument of an exceedingly competent reasoner in favour of a 
wrong cause. Thus the portion of Sir John Herachci’s lecture 
on u The Origin of Force, in which he supports independent free- 
will (so termed), constitutes the most powerful argument against 
it ; as, in order to support his conclusions, he is obliged to assume 
the creation of (a small amount of) energy ; or, to support inde- 
pendent free-will, he has to touch upon the perfection of the 
principle of the conservation of energy. It is a known fact that 
a man, however able, may not be an equally competent reasoner 
on all points. It may be observed that those persons who 
would maintain an independent free-will would thereby entirely 
ignore the beautiful mechanism of the brain, and suppose it 
useless. Wtll subject to brain structure {ie. to the mechanism 
of reason) is surely free, for the emancipation of the will from 
reason would be anarchy or slavery. If, therefore, we admit 
that under no conceivable circumstances would we have the will 
otherwise than subject to reason, then even if we could conceive 
the will emancipated from brain structure, the will (if consistent 
with reason) would still be the same as when subject to brain 
structure ; for brain structure, being the mechanism of reason, 
determines the will, and makes it consistent with reason* There- 
I fore I contend that the question of free-will is a quibble, or the 
I will subject to and determined by brain structure (the mechanism 
of reason) is perfectly free. 

The subject is a difficult one, and I may, no doubt, have said 
some things that admit of improvement, but I should be glad to 
have in any way contributed to throw a true light on this in- 
teresting question. P. Q. 

London, October 16 


Early Observations of the Solar Corona 

The “ Astronomical Column” in Nature, vol. xvi. p. 255, 
has drawn attention to an observation of the solar corona by 
Clavius during the total eclipse of 1605. This is, however, by 
no means the earliest known case in which the corona was 
remarked. Plutarch already had alluded to the faint light round 
the eclipsed sun, but the first eclipse, during which the corona 
appears, to have made a strong impression on the observer, 
seems to have been that of August 31, 1030. On this day a 
fierce battle took place at Sticklestad, in Norway, between the 
Christian king Olaf (afterwards the national saint) and his 
heathen subjects. During the battle the sun was totally 
eclipsed, and a reddish light appeared round it. Before the 
eclipse of 1842 had made astronomers familiar with the corona 
and protuberances, Hansteen had suggested that it might be the 
zodiacal light which caused the red light in 1030. 

Observatory, Birr Castle, Ireland J. L» E. Dreyer 


Sense Perception of Electricity 

In the very interesting address of Prof. C. von Nageli at 
Munich, on “ The Limits of Natural Knowledge,” of which a 
first portion is printed by you (Nature, voi xvi. p. 531), in 
illustration of lus argument that there may be many forces in 
nature which we have not the requisite senses to perceive, he 
instances electricity as an universal element which might well 
have escaped our cognisance but for its occasional concentrations 
and disturbances making vivid appeal to two senses that we have 
—in lightning and thunder. The illustration is an apt and 
telling one, but is it worth while to note that though we have no 
sense differentiated to perceive electricity as the eye receives the 
light wave and the ear the sound-wave of the circumambient 
ether (an organ, by the way, which would be useless to us unless 
we had also the power of self-insulation on the approach of this 
danger), we have a very general physical perception of electrical 
changes? The remark, for instance, is very common, “ I thought 
it felt like thunder ; ” and in some this consciousness is quite 
abnormal. I knew personally one gentleman to whom this 
sensitiveness was such a constant source of malaise that he was 
medically advised to wear a fine silk vest os an insulator. In 
his case the success of the experiment was so marked that, 
according to his own statement, it “made life another thing.” 
It would be interesting to know whether such a peculiarity was 
transmitted. Henry Cecil 

Bregner, Bournemouth, October 22 
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The Future of our British Flora 

I much fear that the botanists of 1977, when roaming in search 
Of specimens, will find it much more difficult to collect a varied 
herbarium, and that the poets of that period will be unable to 
obtain gratification from the sight of many interesting and beau- 
tiful plants which are already fast becoming rare and in a short 
period will likely be extinct with us. 

Indeed the very curiosity to learn something more about 
botany, the teaching of which is now included as a “ special 
subject” in our elementary schools, laudable as it is, has a 
tendency to hairy forward the extinction of rare forms, the col- 
lecting and recognising of which is almost a passion with 
beginners and much preferred to the slower and more instructive 
work of becoming thoroughly acquainted with what is common 
Or widely diffused. 

A few reminiscences culled from my experience will make 
plain what I mean. No one who has paid attention to the flora 
around a great and fast* increasing city such as Glasgow but must 
be struck with the extinction, in twenty or thirty years, of almost 
everything that used to be rare in the country district around. 
Showy flowers, such as the great mullein and the foxglove, are 
the first to suffer. They are like the large game in a newly- 
colonised country. In vain you look for them on the wayside of 
any well-macadamised road. They possess the fatal gift of 
beauty, and are either rooted out to perish miserably in a smoky 
garden, or destroyed from mere wantonness. A few days ago I 
visited the romantic ruins of Crookston Castle, about four miles 
from Glasgow, but I looked in vain for the common arum which, 
being rare in Scotland, made a visit to the ruins still more 
interesting when it flourished there healthily about twenty years 
ago. 

In one single spot in Renfrewshire did I know of the existence 
of a few plants of the lizard orchis, but on making to see them 
after a long absence, I learned that the very last plant had been 
rooted and taken off this season by a schoolmaster eager to teach 
his pupils botany. Indeed, when an Edinburgh professor’s class 
was about to visit a well-reputed floral locality this summer, I 
went to the farmer upon whose grounds the bird’s-nest orchis 
grew, and implored him that, when the living wave passed by, 
he was not to betray to any student that alone in a wide district 
he was the possessor of so rare a treasure, and I believe my 
salutary warning prevented it from being all dug out. 
b In my own parish the wallrue spleenwort is represented by a 
single plant, and on the walls of a castle in a neighbouring dis- 
trict it grows no further down than human hands can reach. Even 
such common ferns as the royal osmund, the green spleenwort, 
and the parsley fern are completely lost to some districts within 
my recollection, and many of your readers could give other 
instances to the same point. 

Will the flora of the future then tend to a dull uniformity so 
that only a limited number of widely-diffused species shall carpet 
the earth ? To neutralise this tendency wc have no doubt many 
escaped garden plants which in process of time get established 
on our waysides and unoccupied spaces. I have even known the 
case of the successful introduction of wild flowers formerly 
unknown to a district, and in my own parish I was pleasantly 
surprised to find, well-established in one locality, the field 
allium, the seeds of which had been sown by a friend, who 
obtained it in Sussex, many years ago. J. Shaw 

Tynron, Dumfriesshire 

The Towering of Wounded Birds 

It is still supposed by some sportsmen and gamekeepers that 
the towering of a wounded bird is caused by an injury to its 
head. In some instances this may possibly be the case, if the 
lesion of the brain be not so severe as to cause instant death ; 
more generally, however, towering seems to be the result of 
internal haemorrhage and asphyxia. In the unconscious condition 
produced by the circulation of venous blood the bird rises as it 
continues to fly, and at last falls dead. 

The following is a good example of this mode of death ; it 
occurred a few days ago in the case of a partridge. I made a 
careful examination of the bird, and found a condition that con- 
firmed the explanation that towering is due, not to injury to the 
head, but to internal hemorrhage and its consequences : — 

On October 2 a partridge (it was an old male bird) was fired 
at at about forty yards. The bird flew about 450 yards after 
being hit, then towered high, and fell ; it was picked Op at 
about five poles, quite dead. 
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I examined it early next day ; the feathers were all carefully 
: in search ranovtd. There was a slight wound in the neck ; a pellet of 
a varied . N .°‘ 3 ®^5 >t bad perforated the skin, but had not penetrated or 
tnable to ^red the subjacent tissues. There was a wound in the right 
nd beau- pectoral muscle ,* the pellet had penetrated very slightly, and Say 
1 a short untler the integument. 

Two pellets had penetrated the abdominal cavity, one through 
•e about abdominal wall, the other through the bone. Both had 
“ special forwards ; one had slightly wounded, but not perforated, 

i, has a } hc stomach, and had then passed through the right lung 1 a 

the col- Ijfg® vessel had been divided. There was much blood clot in 

on with the cavit f» “d both lungs were congested and also collapsed, 
structive 0n examining the trachea it was found that there were three 
common blood clots— one near the bifurcation, a second about an inch 
above it, which firmly plugged the tube ; a third, smaller, near 
ill make tIie Jarynx. There was a small blood clot in the mouth and 
the flora < esophagus — swallowed blood. 

>ut must Tb* bewt and liver were uninjured, the brain was [carefully 
f almost examined ; there was no injury ; it was quite healthy and normal, 
around. exce P t that the surface of the cerebellum had some slightly con- 
ovc, are gested vessels. The spinal cord was uninjured ; death caused by 
x newly- asphyxia and haemorrhage. As the subject has been previously 
ivside of discussed, this case may be of sufficient interest for insertion in 
gift of Nature. 

a smoky The pursuit of sport gave an opportunity of elucidating a point 
fs ago I some physiological interest that might not have been permitted 
ir miles to that of science. J. Fayrkr 

1 which, — 

On Tuesday evening, October 2, at 8*59 P.M., whilst watching 
ristence for shooting stars, I saw a fine meteor. At first scarcely brighter 
e them than a first magnitude star, it suddenly increased to the apparent 
id been size of Venus when about three parts of its path had been 

0 teach traversed, and then it appeared to explode with remarkable 

r’s class brilliancy. The motion was rather slow, and just in the place 

imer, I where its maximum was attained, it left a short luminous streak 

orchis that I could trace as a faint nebulous patch on the sky for about 
sed by, three and a half minutes, drifting some five degrees away from 

district the place it first occupied, and gradually dying out until I 

eve my finally lost it amongst the small stars of Cassiopeia. It had 

moved from R. A. 346% Dec. 57 0 N. to R.A. 352", Dec. 54° N. 
d by a The position of the meteor’s course as I observed it was from the 
ng dis- star jB Cephci to the direction of (and below) a Andromeda?. 4 
. Even On the following night, October 3, 8*38 T.M., another large 
snwort, meteor was observed here, falling with a very swift, short path 
within a few degrees to the right of the Pointers in Ursa Major. It 
: other must have been as bright as Venus, for it gave a strong flash in 
a very foggy condition of the atmosphere. There was a bright 
nity so streak left in its track for about fifteen seconds. 

1 carpet A third meteor, far brighter than either of the two preceding, 
t many was recorded on Monday, October 8, at tl*5o r.M., and 
Wished estimated to be twice as brilliant as Venus. Its path was nearly 
>wn the vertical, close to the eastern horizon, and probably directed from 
>rmerly a radiant near 8 Tauri, at R.A. 77 0 , Dec. 31 0 N, The sky was 
asantly brightly illuminated with its intense lustre at the moment of 
‘ field appearance. There was a short streak visible for three seconds, 

I, who and this, as in the two previous cases, served accurately to 

HAW indicate the direction of its path. 

The following were the exact courses of these large meteor* 
and of a few others seen recently by me 


Date, *877. Time, 


Bewail Ended. 

JR. A. f)er. R.A. Dec, Path. Note*. 


... o ... 55-6 

... j 7B ... 28*4-87 
... 7J+ 3 ... 6o-“ 5 

... 375*6/ ••• 354 -*48 


3*9+55i 


, /Streak 4 sec., 
" ( rapid 

..15 Streak, rapid. 
16 Streak, rapid. 
(Streak 3^, min., 
“ 84 \ alow&h. 

6 Slow. 

{Streak 15 *ec» 
- 10 \ rapd 

,,/SJow streak, 
" near radiant. 

(Streak 3 ,»ec„ 
M 0 \ very swift. 

„ j Streak 33°, not 
*♦ & \ rapid, 

•••« { w ^d’. very 

... so Streak, rapid* 

•** 19 Streak, rapid* 
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The fine weather prevailing this month and during part of 
September allowed me to maintain long watches for shooting 
stars as follows 


September 4 watched during 4 3r hours and saw 37 meteors. 


October 


S 

7 

U 

9 

3 

4 

5 

8 
*6 
*7 


3\ 

tv 

4 1 

4 

4* 

4i 

10 

3 * 


33 

38 

58 

50 

37 

35 

55 

3 ' 

*05 

83 

7 (} 


Giving an aggregate watch of 57 hours and 641 mete ors visible 
for September 4-October 17 ; but this merely relates to a portion 
of the work, for I have only included in this list those nights 
when I watched for long periods together. 

From these numerous observations I was enabled to deduce 
many radiant points, and have selected a few of the most im- 
portant : — 


No. Pate. R.A. Pec. 

No. of J ’s. 

Max. 

0 0 


dates. 

j. September 61 -i 36 . 

. 15 meteors 

Sept. 7 and 15 

v. Sept, ami Oct. 85 -j- 54 . 

. 26 ,» 

Sept 5 and t )ct. 5 

3. Sept, and Oct. ioq 4' 38 . 

• «■* », 

October 8 

4. Sept, aud Oct. 220 4 78 . 

. iS „ 

September 15 

5. Sept, and Oct. Co 4 t'5 . 

■ ,, 

( kuober 2*3 

6. September 8; *■ 34 . 

.to ,, 

September 

iml Oct. 103 T 


October 3 J 

8. (Jctob 133 4 

a? ,» 

October 3-4 

9. Octob 310 f 

I? M 

October 3*4 

to. Octob 5f?5 4 

IO ,, 

October a 

u. OcObei 133 -j 

78 , , 

( )ctober 13 

vz. October 1 -?c> 0? 4 

57 1 1 

October 18 


The last position is that of the well-known October shower, 
the Or lot lids. Several of the above radiants are probably new, 
and it is noteworthy that No. 8 agrees very closely with the 
radiant and date (R.A. 134 0 , 77 0 Dec. N., October 7 +) of 
Comet II., 1825, as calculated by Prof. A. S. IlerschcL 
Ashleydown, Bristol, October 22 \V. F. Denning 


A meteor of unusual brilliancy was seen by the passengers in 
the train from Exeter to Bristol, about 6*15 r.M. yesterday. 
The train was at the time about two or three miles south o' 
Weston Junction, As nearly as I could judge, the meteor made 
its first appearance at an altitude of about 35^, and 4 0 or 5 0 south 
of west, and moved rapidly towards the horizon almost in a ver- 
tical line. The colour was a greenish white, and the train lasted 
about fifteen seconds. John L. McKenzie 

Independent College, Taunton, October 20 


Last Friday evening (October 19) we in Aberystwith saw a 
very beautiful meteor. It was ten minutes past six in the even- 
ing, when as I was walking along the shore and looking seaward 
(west), 1 saw the meteor rapidly descending as a pear-shaped 
body of red, yellow, and purple light, increasing much in 
brightness till it reached about twenty feet, as it looked, from 
the sea surface, when it suddenly and completely disappeared. 
Its track seemed a part of it—a tail to it — being at first a pale 
golden light continuous with the body of the meteor below’, 
extending vertically up and ending rather abruptly above. 

This narrow band of light lived complete lor a short time, 
but after one minute most of the track had become a white or 
slightly prey fleecy cloud about a foot broad and three yards 
long, as it appeared, only its central part remaining bright as a 
golden nucleus to the cloud. 

By two minutes atmospheric currents had bent the vertical 
cloud into an arc, the extremities turned to the north with the 
bright nucleus still distinct. Gradually the nucleus disappeared, 
but the cloud was still visible for a quarter of an hour, when the 
increasing dusk of the evening helped to obscure it, 

Its course appeared exceedingly rapid, and the brightness was 
such that a passer-by who did not see the meteor itself, said that 
the place was lit up “ like lightning.” 

Weather dull and wet, but Friday evening was fine. 

University College of Wales, Walter Keeping 

Aberystwith, October 20 

Curious Phenomenon during the Late Gale 

a f°J low hig may perhaps be of interest to your reader*. 
At about 6*50 r.M, on the night of Sunday the 14th inst., I was 


walking in a south-easterly direction through the village of Lower 
Tooting, when I suddenly saw fall from the sky what looked 
like a huge ball of green fire. What struck me especially was 
its size, its vivid colour, and also the strange noiselessness of Us 
fall It seemed to come from a part of the sky somewhere near 
where Jupiter was then visible, and to fall not a hundred yards 
from me. This, I fear, is the most accurate information I can 
give. It took me so completely by surprise that I rubbed my 
eyes and wondered whether I had not been dreaming, a supposi- 
tion which seemed to be supported by the indifference displayed 
by the numerous passers-by in the face of so extraordinary a 
phenomenon. Indeed I should hardly have thought seriously 
of the matter again had I not heard of a letter in the Tim s last 
Monday, describing a very similar phenomenon observed at 
Brixton some twenty minutes later on the same evening. This 
and other reports of a like nature, which seemed to imply that 
the atmosphere was in a somewhat unusual condition, before and 
during last week’s storm, led me to think it worth while to lay 
before you, and if it so pleases you, before the readers of 
Nature, what 1 at any rate have a strong conviction that I saw 
on the night in question. G. A. M. 


Wine-Coloured Ivy 

The question has l>een discussed of late whether the ancient 
Greeks had an acute and true sense of colour. I remember once 
to have seen the remark that Sophocles shows his want of colour- 
sense by speaking of wine-coloured ivy. Now this really shows 
how true liis perception of colour was, I inclose two ivy leaves 
which I have gathered to-day off a wall ; I could have gathered 
plenty of the same colour, which, as you will see, is claret colour. 

Joseph John Murphy 
Old Forge, Dunmurry, co. Antrim, October 21 


OUR ASTRONOMICAL COLUMN 


The Satellites of Maks.— In No. 2,161 of the 
1 Astron . Nach Prof. Asaph Hall has published his mea- 
sures of both satellites from the dates of their discovery 
to September 16, though the observations arc not com- 
pletely reduced, differential refraction and the small 
corrections to refer the measures to the true centre of 
I the planet or the corrections for the gibbous phase having 
j yet to be applied. Prof. Hall intends to make a thorough 
| discussion of the observations taken during the present 
opposition, and requests other astronomers to forward to 
him, at Washington, copies of any they may succeed in 
making. 

Subjoined are a few positions of the inner satellite cal- 
culated from elements which represent roughly Prof. 
IlalFs observations from August 17 to September 1 6, as 
the following selected dates will show : — 




Error iu Pos. 

Error it; Dist. 

Observed Pos. 

Aug. 

17 

- IT 

4- 2*1 

73 

»» 

26 

... 4- 3 5 

•* 2 ‘7 

2 53 

Sept. 

I 

... - 2*0 

~ 2*5 

250 

tf 

4 

IT 

4* 1*7 

... 69 

19 

14 

- 1*5 — 

4 I ‘2 

67 


There is perhaps a sensible ellipticity of orbit. The 
period adopted is 7h. 39m. 13s. 

For the outer satellite the elements used for the last 


ephemeris in this column have been again employed ; 
they agree closely with measures taken by Mr. Common 
at Ealing on October t6. It appears probable that Mr. 
Common saw the inner satellite about 9 r.M. on October 
17, the calculated and estimated positions sufficiently 
according. 


Inner Satellite. 1 Outer Satellite. 


8k G.M.T, 


Oct 26 

. Pos. 152 .. 

. Dish 9 

Pos. 91 .. 

. Dist. 44 


91 

17 

213 

3* 

M 28 

69 

22 

256 

55 

„ 29 

37 

12 

324 

22 

» 30 

306 

ID 

64 

Si 

»* 3* 

263 

19 

103 

33 

Nov, 1 

242 

20 

224 - 

ff 34 

M 2 

194 

9 

262 .. 

• » 47 
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The Saturnian Satellite Hyperion.— The fol- 
lowing positions are from Prof, Hall’s elements in Asiron . 
Hack., No. 2,137. Mr. Common observed this very 
difficult object with his 18- inch silver-on-glass reflector on 
October 14, at ioh* 15m. G.M.T,, when its position was 
9ro° and distance 208" ; the elements give 93*2° and 208''. 
This satellite appears to be truly an experimentum crucis 
even for our larger telescopes. 

At Sh. G.M.T. 


Oct, 26 Pos. 276*6 Dist. 222 *6 

Nov. 3 Pos, 

90*6 Dist. 

1 54*5 

2 

it 

2779 „ 

202*6 


9 2 ’5 

192*2 

tt 

279 6 „ 

167*5 


93 ‘9 

2158 

29 

it 

282-4 » 

121*3 


95*1 

222*4 

.. 30 

it 

289 4 „ 

68 i 

7 

95-6 

209*8 

t, 3 i 

it 

340 4 » 

308 

8 

97 ’8 

I 7$*3 

Nov. 1 

it 

77 "* .. 

S 3 ‘3 i 

9 

100*4 

124*2 

»> 2 

it 

87 2 .. 

106*9 

10 

108*1 

581 


The Satellite of Neptune.*— The epheraeris sub- 
joined is deduced from Prof. Newcomb’s tables in the 
appendix to the Washington Observations for 1874 ; — 

At 1 ih„ G.M.T. 


Oct. 26 Pos. 22*1*5 Dist. 16 *9 : Nov. 3 Pos. 64*8 Dist. 10 7 



27 

it 

I 94’0 

t* 

io *5 


28 

it 

72*0 

tt 

9*2 

»» 

29 

tt 

40 2 

tt 

17*0 

it 

30 

>» 

10*6 

tt 

9 '8 



tt 

248-1 

a 

10*0 

Nov, 

, X 

i > 

219*0 

tt 

17*0 

t* 

2 

tt 

1 86 *6 

»t 

90 


4 37 ‘8 169 

5 1*9 8*3 

6 241*9 11*4 

7 216*5 16*8 

8 176*2 76 

9 59*2 12*2 

10 35*3 165 


The Variable Nebula in Taurus (G.C. No. 839).— 
Dr. Tetnpel gives some particulars of his examination of 
the neighbourhood of this object with the large Amici- 
telescope of the observatory at Arcetri, near Florence. 
Around the variable star which is close at hand (T Tauri 
of Prof. Schonfeld’s Catalogue) a nebulous appearance 
was easily recognisable, but Dr. Tempel says he has 
remarked the same nebulous glimmer about other variable 
stars, amongst them in one of Goldschmidt’s, which wholly 
disappears ; in this case the glimmer is discernible before 
the star itself becomes visible. Near the variable star 
there are two small star-clusters, about which, however, 
there is no trace of nebulosity in a telescope that is 
capable of resolving them. We believe changes in the 
disposition of nebulosity near the variable star (which 
was only one minute of arc from the centre of the nebula 
at its discovery in October, 1852) were remarked some 
years since by Otto Struve with the Pulkowa refractor, 
but there has been no appearance of late, like that pre- 
sented by the object in 1852, when it was conspicuous 
enough with a seven-inch aperture, which in 1863 and on 
several later occasions did not afford the least trace of it. 
The vicinity may be recommended for observation during 
the coming winter by those who arc provided with instru- 
ments of sufficient grasp of light. Dr. Tempel has care- 
fully delineated all the features that he has noticed with 
his large telescope for comparison with any other drawings 
that may be made by competent observers. 


F. L. ALPHONS OPPENHEIM 

P ROF. OPPENHEIM, whose tragic fate was briefly 
alluded to a few weeks since, was born at Hamburg, 
February 14, 1833. In 1852 he graduated from the gym- 
nasium mere, and entered the University of Bonn. Here, 
and at Gdttingen, he pursued a widely-extended course of 
scientific studies until 1857, when he passed the examina- 
tion for Ph.D. at the last-named place. In the same 
year, after a short residence at the university of Heidel- 
berg, he proceeded to London, where he carried out a 
number of researches in Prof. Williamson’s laboratory. 
From here he went to Paris, where Ids chemical investi- 
gations were prosecuted in the laboratory of Prof, Wurtz 
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until 1867, when he returned to his native country and 
entered the University of Berlin as a privat-docetit This 
position was soon exchanged for that of an extraordinary 
professor, and early in the present year he accepted a 
call to the chair of chemistry in the Royal Academy of 
Munster, Just at the entrance of a career of widely- 
extended usefulness, while superintending the equipment 
of his new laboratory, a gloom was cast upon his path 
by the sudden decline of his wife, an English lady, to 
whom he was passionately attached. Months of watching 
and anxiety caused a condition of the most utter mental 
prostration. On September 16, within two hours of his 
wife’s death, one of the deadliest drugs known to the 
chemist did its swiff, painless work, and he was no more. 

This sudden death has caused a feeling of sadness in 
an unusually large circle. Prof. Oppenheim was not 
only held in high esteem by the scientific men of his own 
country, but was warmly regarded by many leading 
chemists in France and England, while in the columns of 
this journal and in the meetings of the British Associa- 
tion his name became familiar to a more extended class. 
Prof. Oppenhcim’s chemical investigations are charac- 
terised chiefly by their variety, thoroughness, and theo- 
retical value. We can only allude to his researches on 
tellurium and its compounds, the exhaustive monograph 
with F, Versmann on the application of saline solutions 
to render textile fabrics non-inflammable, the numerous 
papers on allyien and propylen derivatives, the extensive 
studies in the turpentine group, which yielded, among 
other results, the theoretical composition of cymene and 
the ethers of pyroracemic acid. During the past few 
years he carried out a number of interesting researches 
on the derivatives of aceto-acetic ether and its homo- 
logues, the most valuable of which were the discovery of 
oxyuvitic acid with F. PfafT and of propionyl-propionic 
ether with R. Hellon. As one of the founders of the 
German Chemical Society, and for many years its secre- 
tary, Prof. Oppenheim did much to contribute to the 
efficiency of this organisation and bring it to its present 
prosperity and widespread sphere of activity. Besides 
numerous contributions to contemporary scientific litera- 
ture, he translated into German Odling’s “ Manual 
of Chemist^ ” and Wurtz’ “ History of Chemical Theo- 
ries,” the English edition of which, by Watts, is so well 
known. 

Prof. Oppenheim’s charming social qualities attracted 
to him friends in all ranks of society, and the literary and 
scientific celebrities of Berlin were often to be met 
at his table. The many foreign scientific students at 
Berlin who recall their hospitable welcome in his home 
will join with his friends in the feeling of grief over this 
abrupt termination to a career of such promising scientific 
usefulness. T. H. N. 


ELECTRIC LIGHTS FOR LIGHTHOUSES 

R EPORTS to the Trinity House have just been issued 
giving the results of some experiments made at the 
end of last year and the beginning of the present, by 
Prof. Tyndall and Mr. J. Douglass, Chief Engineer of 
the Trinity House, on the comparative value of various 
magneto-electric machines for lighthouse purposes. 

The machines experimented on by Prof. Tyndall were 
the following (1) Holmes’ machines, which have been 
already established for some years at the South Fore- 
land ; (2) Gramme’s machines ; (3) Two Gramme’s 
machines coupled together ; (4) Siemens’ large machine ; 
(5) Siemens’ small machine. 

Prof. Tyndall’s observations were made on November 
21 and 22 last year, from the Corporation’s steamer 
Galatea, the position first chosen being hoi far from the 
Varne Light, and at a distance of 1 if miles from the light- 
houses on the Foreland. Observations were subsequently 
made at various other distances. 
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In the first place, the new machines sending their 
currents to the Iiow Lighthouse were compared m suc- 
cession with Holmes* machine, which produced its light 
, in the High Lighthouse, Subsequently the new machines 
were pitted in pairs against each other— one of the two 
being in the High and the other in the Low Lighthouse. 
Care was taken in each instance to reverse their positions. 
Thus, whenever Siemens below was compared with 
Gramme above, the observation was immediately fol- 
lowed by a comparison of Siemens above with Gramme 
below, and so of the others. All irregularities arising 
from differences in the apparatus employed above and 
below were thus eliminated. 

The following are the results of the observations on the 
nights of November 21 and 22 : — The new machines 
mark a great advance, both in economy and power, as 
regards the application of the electric light to lighthouse 
purposes. Thus the machine of Holmes was found prac- 
tically equalled by a single machine of Gramme, of con- 
siderably less volume and considerably smaller cost 

This discrepancy as to cost and volume was still greater 
. in the case of the small Siemens machine, which yielded 
a light sensibly equal to that of Holmes'. 

The single Gramme and the small Siemens machines 
are sensibly equal to each other, both of them producing 
an exceedingly fine light. 

Prof. Tyndall was particularly impressed by the per- 
formance of the small machine of Siemens. Its power, in 
1 elation to its size, is surprising. The large machine of 
Siemens, however, greatly transcends both his small 
machine and the single machine of Gramme ; it is 
sensibly equal to the two Gramme’s machines coupled 
together, the price of the former being less than half that 
of the latter. The light from the large Siemens, as also 
that from the two coupled Grammes, is of extraordinary 
splendour. Siemens’ and Gramme’s inventions, Prof. 
Tyndall states, undoubtedly place at the disposal of the 
Elder Brethren electric lights of surpassing energy. 
-Combining either the large machine of Siemens, the two 
"Gramme’s machines, or, if practicable, the two small 
machines of Siemens, with one of the group-fhshing 
dioptric apparatus which have been recently devised by 
Dr, Hopkinson, a light transcending in power and indi- 
viduality all other lights now existing would probably be 
obtained. Such a Tight would displace, with enormous 
advantage to the mariner, the two lights hitherto dis- 
played at the Lizard. A fixed light, even should it be the 
electric light, at a distance is not to be distinguished from 
a ship-light or an ordinary shore-light near at hand. 

* On November 22 Prof. Tyndall visited the South Fore- 
land, inspected the arrangement of the machines, and 
observed their light-produc ng power close at hand. In 
both Siemens* and Gramme’s machines the induced 
currents are sent in a constant direction. One of the 
carbons is always positive, the other always negative — 
not alternately negative and positive as in the machine of 
Holmes. The positive carbon is heated more intensely 
and it wastes more rapidly than the negative one ; its 
shape, moreover^ is a poifit of some practical importance. 
F rom the positive to the negative carbon there is a 
transfer of particles which usually produces a crater-like 
hollow in the positive carbon. The concave surface of 
this crater is the place of most vivid incandescence, and 
it is easy to see that the radial ion from that surface, when 
,the positive carbon is the higher one, as it is in the 
(arrangement at the South Foreland, would be directed to 
the earth. To obviate this inconvenience, the negative 
>carbon is usually somewhat displaced, so as to cause the 
: most vivid incandescence to occur on one side of the 
; positive carbon. The portion of space towards which this 
side is turned receives from it a greatly augmented radia- 
>Uon, But the radiant power thus concentrated on one 
** w j*hdrawn from the other, which would be inad- 
fmissible * whole circle had to be uniformly illuminated. 


In most cases, however, only a portion of the entire 
circle is required ; and no disadvantage arises from the 
weakening of the landward radiation. 

If no valid mechanical grounds oppose the alteration, 
it would, Prof. Tyndall thinks, be a decided advantage to 
make the lower carbon the positive one. Its upward 
radiation would be utilised by the upper prisms to a far 
greater extent than its downward radiation is now utilised 
by the lower ones. 

Mr. Douglass in his Report describes a series of experi- 
ments made during the first four months of the present 
year, the results obtained by him being essentially the 
same as those obtained by Prof. TyndaU. As in the 
November experiments, the various machines were pitted 
against each other. Messrs. Siemens’ small-sized, or 
No. 58 machine had proved so satisfactory that they were 
asked to furnish a second one for the trials. 

For the photometric measurement of the light the flame 
of the Trinity House 6-wick lamp, when consuming colza 
oil, was adopted as the standard. This lamp was placed 
at a distance of 100 feet from the electric lamp, and the 
measurements were taken by a Bunsen photometer. The 
6-wick lamp was maintained, as nearly as practicable, at 
its intensity of 722 standard candles, and this intensity 
was checked from time to time by candle measurements 
taken with a separate Sugg photometer. 

Mr. Douglass refers in some detail to the greater con- 
sumption in the top-carbon of the Gramme and Siemens 
machines than in the other machines. A portion of the 
light is thus prevented from being fully utilised in the 
extreme upper prisms of a dioptric apparatus by the 
edge of the crater thus formed. In order to avoid this 
loss, and obtain the maximum cf light from the carbon, 
they are usually so placed in the lamp that the axis of the 
bottom carbon is nearly in the same vertical plane as the 
front of the top carbon. This arrangement has the effect 
of sending a condensed beam of light of maximum in- 
tensity in one direction, and moreover the light is much 
steadier than with any other arrangement of the carbon 
points, in consequence of the current through the upper 
carbon being held steadily at the front edge. Mr. Douglass 
found with this arrangement of the carbons, and assuming 
the intensity of the light with the carbons having their 
axis in the same vertical line to be represented by 100, 
the intensity of the light in four directions in azimuth, say, 
| E. W. N. and S., will be nearly as follows *E. 287, N. 
and S. 1 16, W. 38. Tne mean intensity is thus as 139 to 
100 ; but Mr. Douglas thinks that for lighthouse purposes 
a mean of E. (or front), N. and S. may be taken, giving a 
mean intensity of 1 73 to 100. 

Mr. Douglas describes various experiments made to 
test the rival machines, and in an appendix the tabulated 
results of observations of the Siemens and Gramme 
machines are arranged. A series of experiments on 
January 18 on the power of light of the machines resulted 
as follows ; — 

Mcanlcondcnsed Mean diffused 
light. light 

Standard candles. Standard candles. 

1 Holmes M. E. machine ... 1*494 ... 1,494 

2 •• » — 2 . 72 * 2,721 

I Alliance „ ... 1,953 ... 1,953 

i Gramme machine ... 5,333 .. 3,215 

3 » ... 9*^6 5*501 

Next day measurements were taken of the light pro- 
duced by the Siemens No. 1 and No. 58 machines. The 
light produced by the latter machine was tested against 
the light produced by the Gramme machine, and the light 
produced by one Holmes machine against that produced 
by No. 58 Siemens machine, the lamps being 100 feet 
apart. The results were as follows 

With 1 Gramme versus No. 51 Siemens, the rela- 
tive intensity was found to be as 100 to 100*6. With 
i Holmes versus No. 58 Siemens, the relative intensity 
was found to be as 100 to 384, The last two experiments 
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were checked by exchanging the conducting wires and 
lamps. 

On January 30 the lights produced by the machines 
were tested against each other as follows, viz. 1 
Gramme versus No. 58 Siemens, 1 Holmes versus No. 1. 
Siemens, 1 Holmes versus 2 Grammes. An {experiment 
was also made for determining the relative intensity of the 
light and horse-power absorbed by the Siemens No. 58 
machine when running at half and full speed. With the 
machine running at half speed the light was found to be so 
unsteady that it could not be correctly measured. 

The relative intensities of the light produced by the 
machines were as follows, viz. : — 

1 Gramme 7 vrsus No. 58 Siemens as 100 to 116 
1 Holmes „ No. 1 Siemens as 100 to 557 
1 „ „ 2 Grammes as 100 to 663 


No. 58 machine 

No. 68 „ 

Nos. 58 and 68 coupled ... 


Per cent, of the 
whole K#ht 



The experiment previously referred to with the Siemens 
machine No. 58 showed a loss of light of about 43*8 per 
cent, with the current sent through 700 feet of the small 
lighthouse conducting cable. There would therefore 
appear to be a reduction in this loss of 43*8 less 24 19*8 
per cent, by adopting the larger cable. 

The results of these interesting and carefully-conducted 
experiments are entirely in favour of the small Siemens 
machine, which both Dr. Tyndall {and Mr. Douglass 
recommend for adoption at the Lizard, 


On a subsequent day comparative trials were made of 
the two small machines of Messrs. Siemens, numbered 
respectively 58 and 68, when the intensity of the light was 
found to be as 100 for 58 to 109*5 f° r 68, being 9*5 per 
cent, in favour of the latter machine. 

A trial was made of the two small Siemens machines, 
Nos. 58. and 68, working singly, and also together in 
parallel circuit. The intensities were found to be as 


fbllows, viz. : — 


No. 58 Siemens machine 

4,446 

» 68 ,, ,, 

65,63 

For the two machines 

11,009 

Nos. 58 and 68 coupled together ... 

13,179 


There was thus shown to be a superiority in the intensity’ 
of the light produced by the two machines coupled together 
over that produced by the two machines when working 
singly, as 11,009 to 13,179, 01 as 100 to 119*7, being 197 
per cent, more light with the two machines coupled 
together. 

Experiments were also made for determining the rela- 
tive intensities of the diffused beam of light with the 
carbons in the same vertical line, and of the condensed 
beam of light with the axis of the bottom carbon nearly 
in the same vertical plane as the front edge of the top 
carbon ; also the intensities of the side and rear light. 
With the latter arrangement of the carbons the intensities 
were as follow, viz. 

Siemens Machine, No. 68. 

Intensity. 

Standard in candle*".. 


1. Carbons with axi3 in same vertical line ... 2,021 

2. Axis of bottom carbon in same vertical 

plane as front edge of top carbon. Front 
beam 5, 804 

3. Same arrangement of carbons. Side beam, 

90" from No. 2 2, 346 

4. Same arrangement of carbons. Back beam, 

l$o" from No. 2 772 


Messrs. Siemens having submitted for trial with their 
machines a conducting cable of larger dimensions than 
the South Foreland cables, and of the length required 
between the engine-room and the High Lighthouse, Mr. 
Douglass made some experiments with it in connection 
with each machine. The cable was 1,400 feet in length, 
and composed of 19 copper wires of No. 16 13 , W. gauge 
well insulated. The cable was cut into two equal lengths 
of 700 feet each, and arranged in two coils in the engine- 
room. The currents from the Nos. 58 and 68 Siemens 
machines, separately and collectively, were sent through 
it to the electric lamp, which was also placed in the 
engine-room, and at a distance of 100 feet from the 6- wick 
oil test lamp. The short current to the lamp was made 
through 22 feet of the small cable of Messrs. Siemens, 
composed of seven copper wires of No, 13 B.WV gauge. 
The loss of light with the machines was found to be as 
follows, viz. ; — 


THE MOVEMENTS OF A SUBMERGED 
AQUATIC PLANT 1 

T?OR a long time the researches of Dutrochet and 
* Payer, taken up and continued by Duchartre, Sachs, 
and others, have familiarised botanists with the move- 
ments of torsion or of flexion presented by certain plants. 
Notwithstanding these conscientious researches this 
question is still one of the most mysterious problems in 
vegetable physiology. I propose to draw the attention of 
biologists to a fact of the same kind, which I believe new, 
and which is connected with the phenomena observed in 
phanerogamous aquatic plants, living entirely submerged. 
It relates to a well-known aquatic plant, Ccratophyllum 
demersum , which must be included among the number of 
those which, in certain of their parts, and at certain 
periods, spontaneously execute regular movements subject 
in their range to a well-marked periodicity. 

It is known that the Ccratophyllum grows in the still 
water of ponds, and that its slender, branching, floating 
stems bear whorlcd leaves. Their ordinary position in 
stagnant waters is vertical, or nearly ro. It is in the 
upper part of these steins (of those at least whose whorls 
are separated by about one or two centimetres) that these 
movements show themselves. They consist in the regular 
bending and straightening of the axis or of the branches, 
combined with a torsion more or less pronounced. 

Taking the axis at its maximum of erection, it is seen lo 
bend regularly, and with the peculiarities I shall indicate 
immediately, to curve more and more for about six hours, 
when it reaches its maximum of flexion ; then straighten- 
ing itself more gently, in twelve hours it resumes its 
original position ; it next bends in the direction opposite 
to its first flexion, and in four hours it attains its maximum 
of inverse deviation, resuming its first position in four 
hours more. 

Thus a young branch is vertical at 6 A.M., at its 
maximum of inclination at midday, perfectly straight 
again at midnight, inclined at the maximum towards the 
south at 4 A.M., vertical again at 8 a.m, at its maximum 
of inclination to the north at 2 I'.M., quite erect at 2 A.xM.. 
inclined at the maximum to the south at 6 A.M., vertical 
at 10 A.M., and so on. 

The total duration of an evolution will thus be about 
twenty-six hours. These oscillations, although nearly 
equal in duration, do not present at all ages of the plant 
the same extent nor the same amplitude. At first not 
well marked, but involving the entire axis, they become 
more and more pronounced with the age of the branch ; 
then the lower internodcs become successively immobile, 
and the terminal ones alone continue to move. 

The branches of the Ccratophyllum present two different 
aspects. Sometimes the whorls arc very close to each 
other, tire internodes being very short ; the leaves of the 
consecutive whorls, resting on each other, make with the 
stem a very acute angle and form a compact mats.. 
Sometimes the internodes are elongated, the whorls are 

T From *n article in La Nature, by E. Rodicr. 
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separate, the leaves gradually extend, forming with the 
axis a greater and greater angle, and some finish by 
turning themselves down towards the base of the branch. 
It is under the last form that the plant accomplishes, 
in the most apparent manner, the movements to which 
we refer. These become more manifest when young 
branches grown in an aquarium assume, in consequence, 
a slender and weak aspect, and the leaves become almost 
capillary. Consequently the best manner of observing and 
measuring the oscillations consists in submerging a piece 
of the stem bearing an axillary bud, and fixing the frag- 
ment by means of a weight. The young branch then 
assumes a vertical position, and its movements soon make 
themselves apparent It is then easy to see that the 
movement of flexion is produced first in the superior 
internodes, and that it is propagated thence in a diminish- 
ing degree from above downwards ; while, on the contrary, 
the movement of erection commences with the inferior 
part terminating with the superior, which sometimes, 
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shortly before quite recovering itself, forms with the axis 
a very acute angle. 

The oscillations continue very apparent during several 
days ; ordinarily they diminish at the end of a certain 
time. Their amplitude decreases, and the branch becomes 
motionless or apparently so. But after thus remaining 
stationary it may resume its former variations. There 
are, moreover, branches, especially those which are almost 
horizontal, which continue motionless. 

Light does not appear to have any influence on these 
movements. At least the suppression, the diminution, 
the change of colour, or the direction of the luminous rays 
have not had any apparent influence on them. Although 
I have seen the leaves participate in the movements of 
the axis, the modifications they have undergone may well 
be mechanically produced by the inflexions of the axis 
itself. 

As to the movement of torsion, I am not able to say 
anything precise for want of experiments sufficiently con- 
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Tic. 1.— Various positions assumed by a branch of CtrntoJ'hyllnm demerntm. 


elusive. The movement is nevertheless very apparent. 
It takes place sometimes in one direction, sometimes, 
and much more energetically in another. By means of 
an index made of a thin plate of mica or gla^s, supported 
by a small glass float sufficiently weighted, the whole 
resting on one of the whorls, and carefully turned round 
by means of a pin moving over a scale, I have measured 
angles of tension of 35 degrees in nine hours, 120 degrees 
in seven hours, 450 degrees in nine hours, &c. But 
having only lately commenced the research, I must abstain 
from co-ordinating the results. 

Such are the general facts which I have to indicate, 
and in support of which I give an illustration of particular 
cases. The figure gives for a branch nineteen positions 
for March 30 and 31 and April 1. The very marked 
movements took place from north-east to south-west, and 
the entire evolution in twenty-six hours. 

The priority of action of the superior intemodes for 
the flexion, and that of the inferior internodes for the 
section, is here very evident The nutant attitude of 
the apex of the shoot, almost at the moment of complete 
erection, is also extremely striking. 

To April 26 the movements continued, but they were 


then limited to the superior extremity of the branch. 
It appeared to shrink from the light, but as at the same 
time a branch in close proximity turned towards the light, 
the direction of displacement could not be so accounted 
for. I, nevertheless, during the following days (1) totally 
suppressed the light, (2) threw light upon the plant, by 
means of a mirror, in a direction opposite to that of 
the ordinary light, (3) placed a screen reaching almost to 
the middle of the plant, (4) placed in the path of the rays 
a red glass, intercepting as far as possible the other rays. 
The phenomena remained the same. 

NOTES 

The Queen has conferred the honour of the Companionship 
of the Civil Division of the Order of the Bath on Prof. Frederick 
Augustus Abel, F.R.S., Chemist to the War Department and 
President of the Chemical Society, and on Major-General Charles 
Wright Younghusband, F.R.S., R.A., Superintendent of the 
Royal Gun Factories. 

The University of Cambridge proposes to conter the degree of 
LL.D. upon Mr. Charles Darwin. 
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Under the title u Challenger-Briefe M a collection of letters 
are now being published at Leipzig (Engelmann), which were 
written by the well-known zoologist, Dr. Rudolph von Wflle- 
moes-Suhm, of Munich, to his mother during the years 1872-5, 
when he was taking part in the Challenger Expedition, from 
which he was never to return. Prof. Kupffer has written a 
preface to these interesting documents. 

We ate glad to be able to state that the fears expressed in 
our paragraph a fortnight ago respecting the loss of Mr. 
Seebohm’s collections in the wreck of the Thames were un- 
founded. Mr. Seebohm has reached England with a very large 
collection of birds’ skins and eggs, made in Northern Russia 
during the past summer. 

The following changes in the council of the London Mathe- 
matical Society are proposed to be made for the coming session ; 
Prof. Clerk Maxwell, K.R.S., and Mr. Harry* Hart to take 
the places of Prof, Clifford, F.R.S., and Rev. R. Harley, 
F.R.S., who retire. Prof. Maxwell to be a vice-president in 
the room of Mr, Spottiswoode, F.R.S., who becomes an ordi- 
nary member of the council, 

M. Faye is to give an address on Thursday, at the quarterly 
meeting of the five academies ; he has chosen for his subject 
* ( The non-existence of any lunar action on weather. ” 

A special meeting of the Society of Telegraph Engineers 
will be held on Wednesday the 31st insl., under the Presidency of 
Prof. Abel, C.B., F.R.S., when a paper will be read by Prof. 
Graham Hell on the Telephone, and its working will be fully 
illustrated. 

Dr. Janssen’s observatory for physical astronomy is in full 
operation at Meudon, on the site of the old palace -which was 
burnt during the Paris siege ; the instruments are placed under a 
number of domes on the terrace. A credit will be asked from the 
new Legislative Assembly for repairing the ruined buildings. 
Dr. Janssen is preparing a memoir on the results of his numerous 
photographs. 

Mu. E. Wilson has recently imported some live ants from 
Australia, and presented them to Sir John Lubbock. This is 
the first time that ants have been brought over alive from the 
Antipodes. They are saii to be stingless, and as there is no 
queen, there is no fear that the Australian ants should take the 
place of the Colorado beetle 1 

A number of Esquimaux are expected daily at^the Jardin 
d’Acclimatation, Paris, with their dogs, sledges, &c. They are 
to stay at the Gardens during winter, camping out of doors. 

M. Marche, one of the Ogove explorers, was present at the 
last meeting of the Paris Geographical Society. He expressed 
the decided opinion that, considering all the circumstances con- 
nected with Stanley’s discovery, the Ogove is merely a branch 
ot the Congo. He met some natives on his journey who said 
they came from a large river where white men are to be found, 
which river cannot possibly be other than the Congo. The 
course of the stream gave indication of a south-easterly bend 
which supports such a hypothesis. 

The Geographical Society of Paris purchased a piece of 
ground for building its hotel, some time ago, and the Municipal 
Council of Paris has diminished by about 2,000/. the purchase- 
money which had been agreed upon. That sum is about one- 
fourth of the total price. 

At the Huddersfield Mechanics’ Institution, on Tuesday, 
Mr. Forster again insisted on some of the ideas so forcibly 
brought out by him recently at Bradford. The gist of his 
address was that it will be impossible to stop at the three R’s 
In elementary teaching ; that, as in Germany, Switzerland, and 


America, elementary schools should be supported entirely from the 
taxes, and that the education should be such that tax-payers of 
any class might send* their children to these schools in the con- 
fidence that they would get a complete and thorough education $ 
whether they did so or not would be their own affair. 

Lord Hartincton laid, on Wednesday last week, the foun- 
dation-stone of a public hAll to be erected in memory of George 
Stephenson, at Chesterfield The haU will cost 13,000/., and is 
to be used for ’scientific and educational purposes. 

We would call the attention of our readers to a scheme for a 
Channel Islands’ Museum and Institute of Pisciculture Society, 
the objects of which will be found described in our advertising 
pages. The scheme seems to us to deserve encouragement. 

At Leipzig a “ German' Society for Mental Work ” has been 
founded. ;Its object is the promotion of literature, art, and 
science, and of mental culture generally, in all German lands, 
on the basis of a contest against materialism, inasmuch as 
materialism is looked upon as a hindrance to the ideal aspira- 
tions and triumphs of the nation. The principal seat of the 
Society is to be at Leipzig, but the yearly meetings are to be 
held in various cities. The president for the current year is a 
Dr. Beyer, and the organ of the Society is to be the periodical 
Liiirarische Korrespottdenz. Two deputies for South Germany 
have been elected : I Jerren Herm. Lingg (Munich), and Scbmidt- 
Weissenfels (Stuttgart). 

This year’s meeting of the German Society of Viticulture was 
held on September 26 at Freiburg, in the Breisgau, and lasted 
until September 28. 7 'he principal subject discussed was the 
best method of destroying phylloxera. 

The Botanical Society “ Flora” of Dresden will, next year, 
in celebration of its fifty years* jubilee, hold four great* exhibitions 
of plants. The respective dates are fixed as follows : March 
21-25, May 16-20, June 25-29, and October 3-7. The exhibi- 
tions will be under the ] superintendence of Dr. Krause, the 
director of the Royal Gardens at Dresden. 

Karl Russ, the well-known ornithologist and editor of the 
Isis and the Gtfiedcrte IfWt, has recently published a pamphlet 
on carrier-pigeons, which is extremely interesting. The Imperial 
Tost and Telegraph Offices of the German Empire have, by the 
recommendation of the German Postmaster-General, I>r. Stephan, 
purchased large numbers of the little book, and a French transla- 
tion is now in progress. 

The u Dismal .Swamp,” zo well known in connection with 
American slave-storie«, the New York Tribune informs us, is 
said to be an entire misnomer. There is nothing dismal about 
it except its general solitude. It is described by recent visitors 
as a capital resort for sportsmen, game being abundant, and fish 
ready to rise to the fly. The most curious features of the swamp 
are the sweetness and wholesome character of the water, and 
the entire freedom of its few inhabitants from malarious diseases. 
This purity is ascribed to the influence of the juniper tree, which 
certainly colours if it does not improve the water, and possibly 
contributes an antiseptic property to the air. 

Several bolides have been observed in France, one on 
October 14, at half-past 6 from Vincennes {near Paris)* 
Havre, and Clermont-Ferrand, appearing in the vicinity of the 
Great Bear ; another on October 16, at 8 P.M., at Cbambery, 
travelling from east to north-west. 

The annual meeting of the Yorkshire Naturalists’ Union was 
held on October 6 at Wakefield. The annual report showed 
that the past year had been one of unusual success and steady 
progress. Six meetings had teen held— at Pontefract, Wethtrby, 
Nostell Priory, Shipley Glen, Goote, and ICopley, and the 
attendance had uniformly been good# The sections which had 
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been established had quite justified by success the experiment of 
their formation. The number of societies in union had increased 
from twenty-one to twenty-five, and of members from 1,050 to 
1,300. The change of name having been mentioned, the pro* 
proposed issue of Transactions was spoken of. In response to 
the council's appeal for funds, a liberal, though of course not as 
yet sufficient, response had been made. There are at present 
about 105 subscribers to the funds, which, after defraying the 
expenses of the meetings, will be /devoted to the publication of 
Natural History Transactions for the county. The financial 
statement showed a balance available for purposes of publication 
of over 20 /, Mr. Henry Clifton Sorby, F.R.S., of Sheffield, 
was unanimously elected president. 

The Committee of the Chester Society o Natural Science 
announces that in connection with the Gilchrist Educational 
Trust, six Popular Science Lectures will be given in the Town 
Hall, Chester, on successive Tuesday evenings, commencing 
Tuesday, November 6, by Prof, W. C. Williamson, F.R.S., 
Prof. P. Martin Duncan, M.D., F.R.S., and Dr. William 15 . 
Carpenter, C.B., F.R.S. The admission to each lecture is only 
one penny. The Chester Society has founded a Kingsley 
Memorial, which has taken the form of a number of prizes, 
details concerning which will be found in our advertising 
columns. 

The following is the title of the essay to which the Howard 
Medal of the Statistical Society will be awarded in November, 
1878, the essays to be sent in on or before June 30, 1878, 
“The Effects of Health and Disease on Military and Naval 
Operations.” The council have decided to grant the sum of 
20/. to the writer who may gain the “ Howard Medal ” in 
November, 1878. 

M. de Fonviei.de sends us an account of a balloon ascent he 
made on the 18th instant in the Hydrogene. The departure took 
place from the Champ de Mars at half-past three P. \f. The balloon 
at first was pushed by a gentle north-easterly wind blowing in 
the direction of the valley of the Seine to an altitude of 600 
metres, when it met with another aerial current coming from 
north-west. The air was quite moist. The rays of the disap* 
pearing sun covered the ground with a strong red colour, and 
M. de Fonvielle suggests ft that the planet Mars takes its reddish 
shade owing to the large quantities of vapour disseminated in its 
atmosphere. When the Jlvdrogene was passing from the inferior 
current to the superior it received a' sensible shock and vibrated 
like a pendulum for some time. From 1,200 metres to i,Goo 
he found a wind blowing from the north-east like the first met 
after starting. The air was cold and dry. The temperature, 
when ascending, was 13* Cent in the shade and at 1,600 meters 
he found 3° Cent, undergo. When landing at a quarter-past six 
the thermometer gave io° Cent on the ground at Bonelle, about 
forty kilometers from the Champ de Mars. During about twenty 
minutes, having descended in the vicinity of land not above 300 
metres, the balloon met a south-westerly,/ wind which was 
prevailing in the valleys of Bievre, That current of air was 
obviously enough a modification of the principal wind in 
:onsequence of the hilly character of the district. Such local 
winds observed by meteorologists can lead to no practical 
conclusions at all. If we consult the readings taken at the 
stations of the International Service on October 18 at six r.if,, 
we find almost no two stations having the same wind in 
.he Parisian district. The only wind worthy of note was 
hat shown by the direction of the clouds, and of which no 
account was taken. M. de Fonvielle states he never met 
& his many aerial journeys with circumstances so strongly in 
fcvoar of the introduction of cloud observations in weather 
prognostications, The principles advocated by Buys Ballot, and 
practised by Norwegian observers, received a strong con- 
irmation. 


Ok the map of Major W. F. Raynolds, embracing that portion 
of the Missouri River .country traversed by himself in 1859 and 
i860, there was first recorded the peculiar hydrographical feature 
known as the “ Two-Ocean Water.” Its position is there indi- 
cated roughly by means of dotted lines, according to the account 
given by Bridger, the guide of the party. In the report of the 
expedition Raynolds remarks that “ having seen this phenomeon 
on a small scale in the highlands of Maine, where f rivulet 
discharges a portion of its waters into the Atlantic and the 
remainder into the St. Lawrence, I am prepared to concede that 
Bridgets * Two-Ocean River* may be a verity.” Dr. Hayden, 
after a careful reconnaissance of the region, reported that 6uch 
a phenomenon was at least doubtful, at the same time suggesting 
that the “low ridge in the great water?, divide of the continent 
has doubtless given rise to the story of the Two-Ocean River, and 
such a stream has found its way to most of our printed maps. The 
expedition of Capt, W. A. Jones, in 1873, ascended the valley of 
the Upper Yellow-stone for twenty- five or thirty miles, the trail of 
the party left the marshy bottom-lands to traverse the drier 
portion about fifty feet above the stream upon the right bank. 
The river at this point was then (early in September) rather 
sluggish, the slope being somewhat gradual. Presently they 
crossed a small, but rapid rivulet, coursing down the mountain 
side, and falling abruptly into the valley just beneath them. 
Beyond them the view was unobstructed, but the stream appeared 
to ascend the slope towards them, until they observed that the 
rivulet had divided in the plain below, one portion gliding silently 
into the river behind them, to find its way at last into the Gulf 
of Mexico, while the other branch had descended in front to join 
the westward flowing waters of the Columbia, via Snake River, 
finally reaching the Pacific Ocean. The true position of this 
remarkable feature of physical geography is clearly shown on the 
map which.illustrates the report of Capt. Jones (“ Report upon the 
1 Reconnaissance of N.W. Wyoming made in the summer of 1873, 
by Wm. A. Jones, Captain of Engineers. Washington: Govern- 
ment Printing Office, 1S74”). The mountain stream now bears the 
name proposed by Raynolds — the “Two Ocean Creek” — and 
its two branches are named respectively, Atlantic and Pacific 
creeks. Thus is verified another of the stories of that faithful 
guide and hunter — James Bridger — one of the most worthy of 
Rocky Mountain pioneers. 

The Eleventh Annual Report of the Warden of the Standards 
has been issued. The office of Warden of the Standards, on 
the retirement of the late Warden, Mr. Chisholm, was associated 
with that of the Permanent Secretary of the Board of Trade, 
so that the Report is signed by “ T. H. Farrer,” as Warden of 
the Standards. The practical duties of the department are 
discharged by^Mr. II . J. Chaney. Among the subjects referred 
to in the Report is the rude and antiquated method of teaching 
weights and measures in our schools, which has been referred to 
in previous papers of the' department It would appear, from 
present arithmetic bcoks that the student may still be taught 
the particulars of weights or measures which con be of no possible 
use to him in after-Hfe. Another interesting point referred to is 
the merits of “short-arm” and “long-arm” balances. To 
meet the requirements of modem science a balance is needed by 
which the weights of bodies may be determined most accurately 
and quickly. Prof Mendeleef, of St. Petersburg, and Herr 
Bunge, Mechanicus, Hamburg/ have shown that it is possible to 
weigh quickly and accurately by the use of a balance whose beam 
has much shorter arms than those now in general use. A prac- 
tical test of the relative merits of a beam with long arms and or 
one With short arms has been made in the department* By this 
test, as well as from the mathematical consideration of the ques- 
tion, it has been ascertained that whilst the probable error of a 
weighing made with the short-arm balance is slightly greater than 
the probable error of a weighing made with the long-arm balance, 
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yet a weighing by the long-arm balance occupies twice as much 
time as one made with the short -arm balance. Consequently 
great economy of time is obtained by the use of a short- 
arm balance. Prof. Barff’s process for preventing the corro- 
sion of iron appeared to the department to be likely to 
pi event the oxidation of Standard weights made of iron. Prof. 
Barffhas undertaken to submit some specimens of iron weights 
to this process, and it is intended to place these weights in the 
hands of some local inspector of weights and measures so that it 
may be ascertained whether iron Standard weights thus protected 
could safely be used in place of the expensive bronze or brass 
Standard weights at present used. The Report refers to several 
other points connected with the working of the department, one 
of importance to the general public being its operations in con- 
nection with the testing of gas meters. 

Mr. A. Ring wood, of Adelaide, South Australia, publishes 
a plan by which one observer may measure the height of the 
clouds. The observer is to note the altitude and azimuth of the 
cloud, the azimuth of the cloud’s shadow, and the spot in the 
surrounding country where the shadow falls ; from this last 
observation by means of a map he can find the distance of the 
shadow from him. From these elements, together with the 
altitude and azimuth of the sun, a variety of expressions for the 
height of the cloud can be deduced. The method is equivalent 
to taking observations at each end of a base whose length is the 
di.tance of the shadow from the observer, the observer at 
ihe shadow end of the base being the sun. The difficulty of 
recognising the shadows of individual clouds and the compara- 
tively short time in each day during which it would be possible 
to do so, joined with the fact that the higher clouds, such as 
c'rrus and cirrocumulus, hardly ever cast defined shadows, must 
prevent the method from becoming generally useful ; but still 
there is this to be said for it, that if in an observation the base, 
i. c . , the distance of the cloud’s shadow from the observer, is 
lcr.g, a good measure of the height of the cloud may be got with 
comparatively rough observations of the other elements. 

The singing of mice is a phenomenon which was recently 
affirmed by Dr. Berdier in a letter to Im Nature. A distinguished 
herpetologist, M. Lataste, suggested that he may have made con- 
fusion with the singing of a raniform batrachian, the Pombinator 
igueus, but Dr. Berdier 3aid there was no marshy ground near the 
room in which he had heard it, and he stuck to his assertion. His 
observation has been confirmedjat a recent meeting of the French 
Soci&e d’Acclimatation, by M. Bricrre, who staled that he, with 
several others, had heard mice sing at Samt-Micbcl-sur-rileron 
(in Vendee), in 1S5 1-1853. The singing (which was at first 
attributed to reptiles) came from an old cupboard liought in a 
market-place, and concealing mice. It was about sunset that the 
sounds generally commenced. M. Brierre soaped the joints and 1 
the wood so that he might open the cupboard suddenly without ' 
noise. He did the latter one evening soon after the sounds had 
commenced, and succeeded in observing, for about a minute, the 
movements of the throat of a mouse, which emitted a song like 
that of a wren, the snout being elongated and held up in the air, 
as a dog does when he howls. He seized the animal with his 
hand and called others to see it, but it got off. The singing was 
resumed the same night and those following. M. Brierre is unable 
to attribute the singing of the mice (as Dr, Berdier does) to imita- 
tion of that of canaries, for he had no birds in the house, nor had 
the previous proprietor of the cupboard any. 

In describing some recent falls of meteoric stones in America, 
Mr. Lawrence Smith has pointed out (Camptes Rendu * ) that in the 
last eighteen years there have been, in the United States, twelve 
falls of meteorites which have been collected ; and he notes the 
remarkable fact that eight of the meteorites, representing more 
than 1,000 kilogrammes of matter, have fallen in the region ot 
the Western Prairies, and on a surface which does not exceed one* 


eighth of the extent of the United States. This cannot evidently 
be attributed to there being a dense population and numerous 
obsetvers (a consideration sometimes urged). Still more striking 
is the circumstance that in the last sixty years there have been 
twenty falls of meteorites observed in the United States, of 
which ten, or the half, have fallen in this same region ; and, 
moreover, these falls have brought about 1,200 kilogrammes of 
mineral substance, a quantity twenty times greater than that of 
the ten other falls recorded as having occurred outside of this 
region. 

It has long been known that the photographic image of a 
luminous object is dilated at the expense of the dark parts or 
the field itself. Thi9 has been merely attributed to a gradual 
advance of the chemical action (without further attempt at expla- 
nation). The phenomenon has recently been studied by M. 
Angot ( Journal de Physique). He finds that the dimension 
of the images increases with the intensity of the light, with the 
duration of exposure, with the sensibility of the plate, with 
diminution of the aperture of the objective, and that it is greater 
when the plate has not previously been impressed by diffuse 
light than when it has. M. Angot discards the hypothesis of a 
mysterious advance of chemical actions, and shows how the 
phenomena are accounted for by the ordinary theories of optics. 
This variation of the diameter of images is inevitable in practice ; 
to render it very small the operator should satisfy himself that 
the objective used is aplanetic, i.e. f free, as far as possible, 
from aberrations of sphericity and refrangibility. lie lias only 
then to take account of variations due to diffraction, which may 
be attenuated by using objectives of large aperture. It is by 
using an objective without sensible aberration and of fifteen 
inches aperture that Mr. Rutherford has succeeded in obtaining 
his magnificent photographs of the moon. 

Some interesting experiments on the photo-electricity of 
fluorspar have recently been described by M. Iiankel to the 
Saxon Academy of Sciences, His attention was drawn to the 
phenomena in studying the thermo-electric properties of crystals. 
The new effects were found much more intense than those got 
by heating the crystal, or by friction of its surface with a brush ; 
moreover, they were of contrary sign, and so must be attributed 
to an action proper to light. The principal results of experiment 
are these : The centre of a crystalline face presents, after 
exposure of about an hour to sunlight, a strong negative tension, 
while the tension towards the sides is much less, and even most 
frequently positive. An exposure of the crystal to the tem- 
perature of 95 0 for several hours produces, during cooling, the 
smallest positive tensions at all points of the crystal. Experi- 
ments made by filtering light through coloured glasses, a layer 
of water, a solution of alum or of sulphate of quinine, showed 
that the chemical rays are much the most active. Lastly, a 
too strong concentration of light on the crystalline face removes 
all sensibility to the ulterior action of light To give an idea of 
the degree of tension observed in such experiments, M. Hankel 
states that a brass plate 9$ mm. in diameter, connected with a 
zinc element, copper, and uninsulated water, gave a deflection 
(in an electrometer composed of a gold leaf hung from an insu- 
lated brass rod between two insulated plates of brass) of i 0, 2 
on approaching the centre point as nearly as possible, and about 
o°*6 on approaching the edge. The deflections obtained by 
exposition to light reached 21 0 , and even 26° in the centre of 
surface of a crystal electrified by light. 

As supplemental to the article on the blue gum-tree, at p. 443 
of Nature, vol. xvi., the following notes from a report on the 
culture of Eucalyptus in Algeria by .Consul-General Playfair will, 
no doubt, be interesting. With regard to rapidity of growth, it 
seems that the first trees ever planted in Algeria were sown in 
1862, and upon being measured in 1874, that is at twelve years 
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of age, gave a circumference at one metre from the ground of 
1*52 metres, another of eleven years growth gave 1-42, and 
another, planted in fresh alluvial soil, nine years of age, gave 
l '57 metres — about six inches more, Col. Playfair says, than 
he could embrace with both arms. To the question of 
the sanitary effects of Eucalyptus a good deal of atten- 
tion has been directed. An inquiry was instituted by the 
Society of Physical and Natural Sciences at Algiers under the 
presidency of Dr. Bertherand, and the result was that from thirty 
localities reports were received, all of which speak favourably of 
the Eucalyptus as a fever preventive. On the banks of I^ake 
Fetzara, near Bone, 60,000 young trees of Eucalyptus globulus 
were planted in 1869. At the present time they have attained 
a height of from 7 to 8 metres each, and have, it is said produced 
a very marked effect on the locality. Such was the feverish 
condition of this district on the annual fall of the water and the 
denudation of its banks that the director of the Jardin d’Essai, 
who went to examine the condition of the plants, was imme- 
diately seized with a violent fever which lasted twenty days. 
This gentleman, however, now reports that the miasmatic influ- I 
ences which affected him so strongly then have disappeared, and 
the mosquitoes which rendered the place uninhabitable have dis- 
appeared with them. "At the great iron mines of Mokta et Iladid it 
was formerly impossible for the workmen to remain there during the 
summer ; those who attempted to do so died, and the Company 
was obliged to take the labourers to the mines by train every morn- 
ing, and to carry them back to Bone at night, a distance of 33 kilo- 
metres each way. From 1868 to 1870 the Company planted more 
than 100,000 Eucalyptus trees, and now the workmen are able to 
live all the year through on the scene of their labour. Consul Play- 
fair advances the following reasons as "accounting for the causes 
of the improvement in climate from planting Eucalyptus trees : — 
“In some places,” he says,” the trees destroyed miasma by 
utilising the moisture of the soil in which they were planted, 
and thus draining marshes; the emanations from their leaves 
also may have produced a salutary "effect. They contain a large 

quantity of essential oil very similar to turpentine, which they 
emit in great quantities, especially ivhen 'stirred by the wind, 
and this acts, it is supposed, as a febrifuge. ” We are further 
told that considerable numbers of Eucalyptus have been planted 
all along the Railway from Algiers to Oran. Where this line 
passes through the Metidja the trees have grown most success- 
fully, but in the Chelif they have proved almost an entire failure. 
This, however, may have been due to their receiving no attention 
whatever after being planted. 

We have received reprints of two papers by Dr. C. Le Neve 
Fpster, one “On Some Tin- Lodes in the St. Agnes District,” 
and the other “ On a Deposit of Tin at Park of Mines.” 

Wk have received an interesting little publication, by Mr. 
Edwin Lees, F.L.S., reprinted from the Transactions of the 
Malvern Naturalists’ Field Club, on “The Forest and Chase of 
Malvern, its Ancient and Present State,” with notices and 
illustrations of the most remarkable old trees remaining within 
its confines. 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus) from 
India, presented by Mr. Richard Turner ; anAzara’s ^ox (Canis 
a sane), two Brazilian Cariamas (Cartama crisiata) t a crested 
Screamer ( Chauna chavaria) from the Argentine Republic, two 
Crab-eating Raccoons {Procyan cancrivorus) from South Brazil, 

; a Yarrell’s Curassow (Crax carunculata), a Sciater's Curassow 
(Crax sclatcri), a Globulose Curassow (Crax globules*), a 
vm?**'* Night Heron (Nycticorax gardeni) from Brazil, four 
v- ^ Bfrds (Molothrus hamriemis ), a Banded Cotinga 
^W/ncta), a Yeliow-footed Thrush (Turdus Jlavipts) from 
0etrich (Struthie canxtus) from Africa, 


THE, LIMITS OF NATURAL KNOWLEDGE > 

II. 


LT AVJNG considered the capacity of the subject and the 
* accessibility of the object, we must now turn our attention 
to the copula, i.e., the demands which we make of knowledge. 

As all conceptions which we form of nature are exclusively the 
results of sensual perception, our knowledge cannot go further 
than to compare the phenomena we have observed, and judge 
them with reference to one another. If any phenomenon of a 
special nature occurred only once, if, for instance, we were the 
only existing organisms our insight would be extremely limited, 
because all our knowledge of the human organism we have 
essentially obtained from its connection with all other organic 
beings. The comparison of many phenomena gives us a unit or 
a standard by which we can measure and determine each single 
one. We therefore obtain just as many measures as there are 
properties in nature which we can perceive by our senses or 
which can be inferred from sensual perceptions by our judgment. 
As these measures are deduced from finite facts they have only a 
relative value, and our knowledge remains finite for the same 


reason. 

We therefore understand a phenomenon, we know its value 
with regard to other phenomena if wc can measure , count , or 
wei^h it. We have a clear idea of the size of the lowest fungus, 
of which we must place some 2,000,000 or 3,000,000 individuals 
side by side to complete the length of a metre, of the size of an 
elephant, of the earth, of our solar system /the radius of which is 
somewhere about 3,000,000,000 miles. We have a clear idea of 
the time in which a ray of light carries to our eye the writing of 
a book which we read, and which is about the sTrctrJmyij^th part 
of a second — of the life-time of the lowest fungus which in a 
plant-box or in the human body is replaced by a new generation 
after only twenty minutes — of the life-time of an oak which 
may be several thousand years, and of the 500,000,000 years 
which have passed since the generation of organisms upon our 
earth. 

Natural bodies are composed of parts; the value of their 
internal structure, of their organisation, is exactly determined by 
the quantity, nature, and arrangement of these parts. They 
therefore give us the measure by which we judge the compound 
whole, and with which we measure its organisation as It were. 
The morphological or descriptive natural sciences by these 
measurements obtain their scientific data. Chemistry, which at 
the present time is still an eminently morphological science and 
which investigates the formation of compounds from elementary 
atoms, and mineralogy, which presupposes the uniform arrange- 
ment of molecules, have arrived at a state of great perfection. 
The common measure for organisms is the cell, and further on 
the organ ; the common measure for the systematic unities of 
organic nature (for varieties, species, genera) we find in indi- 
viduals and generations. 

We are enabled not only to compare the different objects and 
measure them by one another, but in as far as it changes, we may 
also compare a system, a unit (tinheitliche) group of things of similar 
nature, with itself and measure it by itself. The knowledge of the 
change is complete if the later stage is proved to be the necessary 
consequence of the earlier one, or the latter to be the necessary 
predecessor of the later one, if one can be constructed from the 
other, if therefore both stages can be brought into the relation of 
cause and effect to one another. 

In the elementary domains of the material this causal relation 
is the mechanical necessity, which for two successive stages 
demands the equal sum of motion in a certain direction for living 
force) and of potential energy. Among the sciences which apply 
here astronomy ranks first ; next in efficiency are several physical 
sciences, particularly the mechanical theories of heat ana optics. 
Physiology, or the physics of the organic world, tries to pene- 
trate into a far more difficult and more complicated domain, by 
following the footmarks of her older sister. 

In the higher domains of the material we cannot for our causal 
knowledge uphold the demand for this mechanical necessity. 
Indeed this is perhaps impossible in the case of all structure. 


1 Address delivered at the Munich meeting of the German Associa- 
tion, by Prof. C. von NSgch, of Munich. (The author, in a note to the 
German Original, remarks that this lecture had to replace another in the 
programme, which had been promised by Prof. Tschermak, of Vienna. At 
the eleventh hour Prof. Tschcnnak announced his inability to attend the 
Munich meeting, and the author was requested by the secretaries to fill the 
gap thus occasioned. The address therefore, the author states, bears the 
stamp of its hasty origin, as it was written during a journey in the Alps, 
when there wat, neither sufficient leisure nor opportunity for careful and 
elaborate work.) Continued from p. 535. 
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Wc shall probably never succeed in explaining definitely why 
the origin of a chemical compound and of a crystal must be the 
necessary result of known forces and motions of elementary 
atoms and molecules. This will be the case still less with the 
formation of cells, with the growth of organisms, with the propa- 
gation and inheritance of peculiarities. And yet we may, even 
in these domains, speak: 01 causal knowledge with some show of 
right, only the elements which constitute this knowledge are not 
simple forces and motions, but very complicated combinations of 
these, which are not analysed further. Our causal knowledge 
will arrive at perfection when we succeed in predicting future 
events with the same certainty and exactness as astronomers do. 
Now we already find certain indications of this in the chemistry 
of compounds and in organic morphology, since it is possible 
to make deductions from certain stages of development of an 
organism with regard to earlier or later stages of the same. And 
a time will arrive when the organic laws of the still youthful 
history of development of the individual and of the still younger 
history of development of the species will have been more 
investigated, and when we need no longer presuppose ontogenetic 
and phylogenetic necessity as a matter of course, but when we 
will also be able to understand the cause of this necessity. 

The objection will perhaps be raised that causal knowledge 
certainly consists of our understanding the necessity, as in the 
case of mechanics, but that this does not apply in domains where 
we must start from uninvestigated compound objects. The 
mechanics of the heavens is based upon general gravitation and 
centrifugal force, and both are simple forces acting in a straight 
line. But both are hypotheses, which rest upon our experience 
and of the reason of which we are ignorant. Astronomy reveals 
to us the necessity of astronomical phenomena only under the 
supposition of facts we have experienced — not the necessity in 
it&elf. If we were to demand that to our knowledge the “why?' 5 
should be clear, there would not even be any astronomical nor 
yet any physical knowledge. In the organic domains causal 
knowledge is entitled to the same importance as physical know- 
ledge is in the inorganic field. By experience we know a system 
of forces and motions, for example, the cell. We ascertain 
certain general facts relating to tins system (in the same way as 
with gravitation and centrifugal force in the heavens), and we 
use these facts for further deductions. Our insight into the 
necessity of some process of growth consists in our recognising 
this process as a necessary consequence of those facts. 

Our knowledge of natural things therefore rests upon our being 
able to measure them, cither by themselves or by one another. 
Another method of observation leads us to the same result. We 
understand and master something perfectly, if we create it our- 
selves, because in this case we see its cause. The only thing in 
the domain of knowledge, which, based upon our sensual per- 
ceptions, we can accomplish, is mathematics. The tenor of this 
formal science is perfectly clear to us, because, indeed, it is the 
product of our own mind. We can therefore also understand 
real things with certainty, as far as we find mathematical ideas, 
number, magnitude, and everything which mathematics deduces 
from these, realised in them. Natural knowledge therefore 
consists in our applying mathematical methods to natural pheno- 
mena ; to understand a natural event means nothing else as it 
were, than to repeat it in thought, to reproduce it in our mind. 

While designating natural knowledge as mathematical and at 
the same time as relative , which judges things according to a 
measure deduced from themselves, I depart considerably from 
the views of my predecessor, Prof. Du Bois Reymond. He con* 
aiders it to be a condition of natural knowledge, that we should 
succeed in reducing the changes in the material world to motions 
of atoms caused by their central forces which are independent of 
time, or in other words, in resolving natural phenomena into the 
mechanics of atoms. 

While Du Bois Reymond thus starts from the undeniable 
fact that a compound can only be known from its parts, yet 
he stops not at the finite and real parts, but continues the 
division down to the real unities, which are unthinkable, and 
thus he marks out the conditions for impossible absolute know* 
ledge. But as we do not crave divine but only human know- 
ledge, we may not ask more of the latter than that in each finite 
sphere it should advance as far as mathematical understanding ; 
and the saying of Kant, that in each special natural science we 
can find only as much real science as we can find mathematics in 
it, is after all still quite correct 

If Du Bois Reymond wishes to continue fixe analysis of matter 
down to atoms with simple central forces, he carries a favourite 
method of modem physics and physiology to extremes, and if he 


shows that this way of proceeding does not lead to understanding, 
he destroys the claims of exclusive adherence to the domain of 
science, which the employers of this method sometimes raise. 
If physics and physical physiology go back to supposed atoms, 
material points, elements of volume which we imagine to be 
infinitely small, then this hypothesis is justified inasmuch as the 
real chemical molecules are so small that we may, without error 
of calculation, consider space to be continuously filled with matter. 
For instance, for a molecule of albumen, consisting of numerous 
atoms of carbon, hydrogen, oxygen, and nitrogen, we may sub- 
stitute a mass differential of this compound. At all events it is 
useful to make this hypothesis, as it must be seen how far a con- 
ception of this kind can be treated mathematically, and as from 
the result we may draw conclusions backwards with regard to 
the composition of matter. 

But we must beware of the opinion which is frequently asso- 
ciated with this method, that it alone is natural science and that 
knowledge cau only be gained by employing it. In this case 
we would have to confine our desire to understand nature to a 
single domain, and we would lose others which arc capable of 
safe confirmation. Natural knowledge need not necessarily 
begin with hypothetical and the smallest unknown things. It 
begins wherever matter has shaped itself to unities of the same 
order, which may be compared to and measured by one another, 
and wherever such unities combine to form compound unities of 
a higher order, and yield a measure for their comparison with 
one another. Natural knowledge may begin at every age from 
the organisation or composition of matter ; at the atom of che- 
mical elements, which forms the chemical compounds; at the 
molecule of the compounds, which composes the crystal ; at the 
crystalline granule, which composes the cell and its parts ; at 
the cell, which builds up the organism ; at the organism or 
individual, which becomes the element of the forma 4 ion of 
species. Each natural scientific discipline has its justification 
essentially in itself. 

Our knowledge of nature is therefore always a mathematical 
one, and consists either in simple measurement, as in the mor- 
phological and descriptive natural sciences, or in causal measure- 
ment, as in the physical and physiological sciences. By means 
of mathematics, however, by weight, measure, or number, wc 
can only understand relative or quantitative differences. Actual 
qualities, absolutely different properties, escape our understand- 
ing, since we possess no measure for them. We cannot conceive 
really qualitative differences, because qualities cannot be com- 
pared. This is an important fact for our attempts to undei- 
stand nature. Its consequences are, that if within nature 
there are domains which are quab lively or absolutely dif- 
ferent, scientific knowledge is only possible separately within 
each single one of them, and that no connecting bridge leads 
from one domain into another. But another consequence is 
that, as far as wc can investigate nature continuously, as far as 
our measuring knowledge advances without gaps, and especially 
as far as we understand one phenomenon through another, or 
can prove it to have arisen from the other, that absolute differ- 
ences, chasms which cannot be filled, do not exist at all in 
nature. 

I have tried to determine the capacity of the Ego, the accessi- 
bility of nature, and the essence ot human understanding. It is 
easy now to fix the limits of natural knowledge. 

We can know only what our senses acquaint us with, and this 
is limited in time and space to an infinitesimal domain, and 
perhaps only to a part of the natural phenomena occurring in 
this domain, on account of a deficient development of our organs 
of sense. Of that with which we are acquainted at all, we can 
only know the finite, the changeable and perishable, only what 
is relative and differs by degrees, because we can only apply 
mathematical ideas to natural things, and can judge the latter 
only by the measures we have gained from themselves. Of all 
that is endless or eternal, of all that is stable or constant, of all 
absolute differences we have no conception. We have a perfect 
idea of an hour, a metre, a kilogramme, but we have no idea of 
time, space, matter and force, motion and rest, cause and effect. 

The extent and limit of our possible natural knowledge we 
may shortiy and exactly state thus : — We cm only mow the 
/mile, but we can knew all the finite which comes within reach 0/ 
our sensual perception* 

If wc arc clearly conscious of this limitation of our knowledge 
we free natural observation from many difficulties and errors, 
which consist, on the one hand, in the attempt to investigate not 
only the really finite, but a mixture of the finite and the eternal, 
which is uninvestigable ; and, cm the other hand, in our not 
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following the finite strictly and incessantly, but stopping here 
and there in the midst of it and changing it for the eternal* 

It would lead me far indeed, if I were to consider the conse* 
qtiences singly, which have arisen from the want of a correct method 
based upon principles. The most remarkable ones, which at the 
same time claim a general interest, are the opinions, that finite 
nature is divided into two radically different domains, and particu- 
larly that there is an insuperable limit between inorganic and 
organic, or between material and spiritual nature. I will speak 
only of the latter opinion. 

The antagonists of nu intimate connection between material 
and immaterial nature draw the line of separation in different 
places* In the opinion of some, living nature generally (or “ life- 
endowed ” (heseelte) nature, inasmuch as life is also ascribed to 
plants) represents something absolutely special, while others admit 
this only for the animal world endowed with sensation, and yet 
others only for the spiritually conscious human race ; new im- 
material or eternal principles are said to apply to the higher 
grades. Du Bois Reymond holds the second of these views ; he 
says that in the first trace of pleasure which was felt by one of 
the simplest beings in the beginning of animal life upon our 
earth, an insuperable limit was marked, while upwards from this 
to the most elevated mental activity, and downwards from the 
vital force of the organic to the simple physical force he nowhere 
finds another limit* 

It is difficult for the naturalist to oppose the supposition of 
immaterial principles, which are said to arise suddenly here and 
there in nature, as it places itself at once upon a stand -point 
which floats in the air outside of natural science, and cannot, 
therefore, be attacked directly and contradicted by him. 
Natural science can only show that this supposition is super- 
fluous, because everything can he explained in a natural way, 
and also improbable, because otherwise a contradiction is 
introduced into finite nature which gainsays the whole of our 
experience, and offends our mental desire to find causal relations 
everywhere. 

Kxperience shows that from the clearest consciousness of the 
thinker downwards, through the more imperfect consciousness of 
the child, to the unconsciousness of the embryo, and to the 
insensibility of Lhe human ovum, or through the more imperfect 
consciousness of undeveloped human races and of higher 
animals to the unconsciousness of lower animats, and of sensitive 
plants, and to the insensibility of all other plants, there exists a 
continuous gradation without definable limit, and that the same 
gradation continue* from the life of the animal ovum and the 
vegetable cell downwards through organised elementary and 
more or less lifeless forms (parts of the cell) to crystals and 
chemical molecules. 

But the conclusion we draw by analogy is this Just as all 
organisms consist of and have been formed of matter, which 
occurs in inorganic nature, so the forces, which are inherent in 
matter, have of course entered into the formations as well. If 
matter combines with other matter, then their force 3 unite to 
some total result, and this represents the new property of the 
resulting body ; this property is of course only relative. Thus 
vermilion is mercury + oxygen - heat; sugar is carbon 
+ hydrogen + oxygen - heat. And thus life and feeling are 
new relative properties which albumen molecules obtain under 
certain circumstances. Accordingly, experience shows that 
spiritual life is every where connected in the most intimate manner 
with natural life, that the one influences the other and cannot 
exist without the other. It is necessary, therefore, as every- 
where in nature forces and motions are united only with material 
particles, that the spiritual forces and motions also appertain to 
matter, in other words, that they are composed of the general 
forces and motions of nature and are connected with them as 
cause ana effect. No naturalist can avoid the conception of a 
causal connection of this nature, unless he becomes unfaithful, 
consciously or unconsciously, to his first principle. The problem 
is, therefore, to understand how the forces of inorganic matter 
combine m matter which forms into organisms, so that their 
result represents life, sensation, and consciousness. The solution 
of this problem is yet very remote j but it is possible. We mav 
gwe sufficient indications for each tingle point. 
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world -history, even the whole system of the universe, is the con- 
sequence of the mechanics of atoms. There is no action of the 
mind, which could not be calculated from the forces and the 
motions of matter, if it were possible to k'»ow these. The 
material occurrences which are connected with the solution of 
an arithmetical problem, with the pleasure of mud cal sensation, 
with the intellectual pleasure over a scientific discovery, are pro- 
ducts of cerebral mechanics. The mind can indeed be looked 
upon as the secretion of the substance of the brain, in the same 
way as gall is the secretion of the liver, as Karl Vogt, and 
previously Cabanis, have said. 

Du Bois Reymond declares all this to be intelligible in prin- 
ciple ; but, he says, we learn to know only the conditions of 
mental life, but not how from these conditions mental life results. 
Sensation and consciousness doubtless accompany the material 
processes in the brain by necessity, but they stand outside of the 
causal law and remain eternal enigmas to us. 

It is not uninteresting to follow Du Bois Reymond's view, 
which I have just stated and which he details and illustrates 
with various examples, into its consequences, and to consider 
clearly its general result. We then arrive at this : — The finite 
mind, as it has developed itself through the animal world up to 
man, is a double one ; on the one side the acting, inventing, 
unconscious, material mind, which puts the muscles into motion 
and determines the world's history ; this is nothing else but the 
mechanics of atoms, and is subject to the causal law ; and on the 
other side the inactive, contemplative, remembering, fancying, 
conscious, immaterial mind, which feels pleasure and pain, love 
and hate ; this one lies outside of the mechanics of matter and 
cares nothing for cause and effect. 

Generally both sides of mental life are collectively called mind. 
Du Bois Reymond exclusively designates the latter as mind, and 
if the separation existed in the way described this would certainly 
be the truly unintelligible secretion of the material mind, or of 
the atoms of the brain ; it would not be anything but the useless 
ornament of this material mind. Its infallibly following, unreal 
shadow. Because it stands outside of the chain of cause and 
effect, it is powerless and without influence upon actions ; with- 
out it the world’s history would have run exactly the same course 
as it did. Also without consciousness mathematical formulas 
would have been invented, written down, taught, and applied, 
telegraphs and steam engines would have been constructed ; also 
without consciousness theological and philosophical discussions 
would have been held, printed, read, and their authors burnt at 
the stake ; also without conscious memory lessons would have 
been learnt by heart in the schools and examinations held ; also 
without musical sentiment music would have been composed, 
repeated at rehearsals, performed and listened to with all external 
signs of pleasure or disapprobation; also without poetical or 
artistic sentiment poets, painters, and sculptors would have pro- 
duced their works, and the<e would have been admired and 
criticised. Therefore without a conscious and perceived mental 
life, we should have thought, done, and spoken everything, but 
only mechanically, and not otherwise than a very artistically- 
invented dead automaton would think, act, and speak. 

We cannot deny the sublimity of this conception of the uni- 
verse ; the impression it makes upon the naturalist must be all 
the greater, because it proceeds consequentially everywhere and 
does not offend any natural scientific principle ; as to the imma- 
terial and the unintelligible it assigns a domain, which lies out- 
side of the connection of natural and real things. For this reason 
also this conception cannot be discussed from a natural scientific 
point of view. And yet to the naturalist certain objections 
present themselves. 

Can we imagine that so many occurrences, which most evi- 
dently resulted from sensation and consciousness, have some 
other sensationless and unconscious origin ? Can we imagine that 
sensation and consciousness are so entirely useless, aud while 
everywhere utility (viveckmdsstgkeU) is so eminently prominent in 
organic nature, that so useless and superfluous a phenomenon 
should occur just where we expect the greatest utility ? Can we 
imagine that the causal principle, which governs the whole of 
nature, fails us just at the most important part ? Can we imagine 
that organised matter accidentally and without cause acquires a 
property (sensation and consciousness), and loses it again acci- 
dentally and without effect, because in the ovum and in the 
embryo the conscious and perceived mental life would not he 
present, it would arise gradually, it would be lost in sleep every 
night, obtained again more or less completely in the waking state, 
and annihilated for ever in death ? 

The conscience of the naturalist is little satisfied by this new 
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dualism, although he cannot directly contradict it. It is true 
that this dualism is infinitely different from the ordinary dualism, 
since it assigns the exclusive power to the forces of nature, and 
to the mind only an inactive, empty dignity, and thus hinders in 
no way the Strictly causal or materialistic conception of all 
material occurrences, also of those which bring anout mental 
life. But nevertheless we would wish for a solution which cor- 
responds more to our experiences and to our theoretical concep- 
tions. And I believe that this solution lies very near if we 
extend our judgment of the phenomena in organic nature to 
those of inorganic nature as well. 

It is quite correct in Du Bois Reymond to say that we can 
only know the material conditions of mental life, but that how 
this results from those conditions remains a secret to us for ever. 
But it would be an error to suppose that we generally understand 
the origin of natural life from its causes. In all purely material 
phenomena we find the same barrier as in the mental ones. We 
know by experience that in the inorganic world the cause is lost 
in the effect, but we cannot understand the nature of the transfer. 
We know by experience that a stone thrown up into the air falls 
to the ground, and we say that this happens because the earth 
attracts it ; but this attraction is for us incomprehensible. 

What we do know is, that two bodies which are apart 
act upon one another in such a way that, if there is no 
of stacle, they approach one another until they touch. In 
what, however, this action consists, how it adduces the mutual 
motion, is for us just as unintelligible, and will remain just 
as eternal an enigma, as the origin of sensation and conscious- 
ness from material causes. With all material, physical, and 
chemical phenomena, we find the same. A body charged with 
positive electricity, and another one charged with negative elec- 
tricity, move towards each other ; two bodies similarly electrified 
repel one another. If we say that in the former case attraction, 
and in the second repulsion takes place, then these are only 
short expressions which comprise whole series of similar pheno- 
mena, but give no explanations. But we accustom ourselves to 
such expressions ; little by little we use them so frequently and 
easily, that we believe we really understand the phenomena they 
designate. And that is why the view is generally held, that 
nature in her simpler inorganic phenomena offers no difficulties 
to our conception, whereas in reality the difficulties are every- 
where the same in principle. 

The objection will perhaps be raised, that the two sides of the 
question are not quite so equal as I say ; that with purely 
material phenomena the relation between two material particles, 
which causes their motion, is indeed incomprehensible ; that 
with mental phenomena this incomprehensible relation between 
the material panicles is also given ; but that something else, 
something new is added, namely, the mental action which 
accompanies the material phenomenon. But this objection, if 
indeed we raise it, would be unfounded ; we should have over- 
looked that the two sides into which we sbouM divide the mental 
phenomenon are equally present with the purely material 
phenomenon, only that they are not separately conceived here 
but in one, namely, the sensation and the reaction which this 
set sation causes. 

This fact, that the simplest inorganic phenomena are quite as 
inaccessible m their origin as the most complicated occurrences 
in the human brain, constructs the bridge which may lead us 
to a monistic {cinhcitUdu) conception of nature. Let us start 
from what we know — and in this case it is the complicated 
mental phenomenon— in order to obtain from it a conception of 
what we still ignoran of. 

>Ve know mental life only from our subjective experiences ; 
we know that we draw conclusions, that we remember, that we 
feel pleasure and pain. That similar but undeveloped pheno- 
mena i ccur with children and higher animals, we conclude from 
their actions and from their somatic manifestations, which we 
interpret as the expression of emotion and sensation. Actual 
proofs that even the lower animals still possess sensation, which 
is only different in degree from the conscious sensation of man, 
we have only in their movements consequent upon some irri- 
tation, and in the important circumstance that these movements 
upon irritation in the ascending animal classes pass through all 
gradations upwards to the most complicated phenomena in the 
human brain. From these irritation -movements of the lowest 
animals we imperceptibly get to those of the unicellular plants 
and of the sensitive plants* and thence to the phenomena of the 
apparently insensible plants, which cannot be distinguished from 
Ute phenomena of inorganic nature. Between the irritation- 
movements of plants and animals, however, and Ad apparently 
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insensible inorganic movements, there is no other difference but 
this, that in the case of irritation a powerful cause acts upon 
numberless material particles arranged in a similar manner, and 
thus produces a movement of place or sensation which becomes 
perceptible to our senses, while when this perceptible movement 
is wanting, the cause of the molecular* movements, which take 
place in several directions, is not called an irritation. 

In the higher animal world sensation is distinctly present in 
the movements consequent upon irritation. We must therefore 
credit the lower animals with it as well, and we have no 
reason to deny it in the case of plants and inorganic bodies. 
Sensation causes us to feel pleasure or displeasure. Generally 
speaking the feeling of pleasure arises when our natural 
inclinations are gratified, and the feeling of pain when this 
gratification is denied. As all material phenomena are com- 
posed of the motions of molecules and elementary atoms, 
pleasure and pain must have their original seat in these particles ; 
they must be caused by the manner in which these infinitesimal 
particles are able to respond to the attracting or repelling forces 
which act upon them. Sensation, therefore, is a property of the 
albumen molecules ; and if we grant it in the case of albumen 
molecules we must grant it likewise in the case of the molecules 
of all other substances. 

Let us now consider the relation of two molecules of different 
chemical elements (for instance that of a hydrogen molecule and 
one of oxygen), which are at a minute distance from each other. 
Each of them, according to the present notions of chemistry, 

I comists of two not further divisible, but yet decidedly com- 
pound atoms. By means of its composition the atom has 
different properties and forces, and therefore acts differently 
(attracting or repelling; upon other atoms. The two molecules 
in question experience or feel their mutual presence in a different 
manner ; they act upon each other with different attractive or 
repulsive power. 

Let us examine what happens in the case of a certain attrac- 
tion, for instance, in that of a chemical one Three possibilities 
exist : either the molecules follow their inclination and approach 
one another, or they are condemned to rest through other forces 
which are equal to the attracdon, or they move away from one 
another, the forces counteracting their inclination gaining the 
upper hand. The same three possibilities are given for a ct rtain 
repulsion, for instance, through heat ; the two molecules follow 
their natural inclination and move away fiom each other, or they 
remain at the same distance, or they are pushed towards one 
another by other causes, their inclination being overcome. 

Now if the molecules possess anything which is ever so dis- 
tantly related to sensation, and wc cannot doubt it, since each 
one feels the presence, the certain condition, the peculiar forces 
of the other, and, accordingly, has the inclination to move and, 
under circumstances, really begins to move, becomes alive as it 
were, moreover, since such molecules are the element which 
cause pleasure anil pain ; if therefore the molecules feel some- 
thing which is related to sensation, then this must be pleasure if 
they can respond to attraction and repulsion, ?>., follow their 
inclination or di- inclination ; it must be displeasure if they are 
forced to execute some opposite movement, and it must lie 
neither pleasure nor displeasure if they remain at rest. 

As the molecules act u;x>n each other with several unequal 
attractive and repulsive forces, some of their inclinations, when- 
ever they are in motion, are always gratified, while others are 
offended. But these different sensations arc necessarily unequal 
with regard to condition and intensity, according as lh«y are 
caused by the general attraction of gravitation, by the general 
repulsion of heat and of elasticity, by electric and magnetic 
attraction and repulsion, or by chemical affinity. The simplest 
organisms which we know, if I may use this expression, the 
molecule* of chemical elements, are therefore simultaneously 
influenced by several qualitatively and quantitatively different 
sensations, which conglomerate to a total scimtipo of pleasure 
or pain. 

At the lowest and simplest stage of material organisation which 
we know, we therefore mid on the whole the same phenomenon 
as we do at the highest stage, where it appears as conscious sen- 
sation. The difference is only one of gradation i at the highest 
stage the influences have only become so much more vivid in 
consequence of a vast accumulation of different material particles* 
and much more compound and intricate on account of the com* 
plicated organisation. 

If we look upon mental life In it* most general signification a* 
the immaterial expression of the material phenomena, a* *»* 
mediation between cause and effect, then we find it everywhere 
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in, nature. Mental force is the capacity of material particles to 
act upon each other. The mental phenomenon is tne perform* 
ance of this action, which consists in motion, therefore in a 
Change of position, of the material particles and the forces 
inherent in them, and by this leads directly to a new mental 
occurrence. Thus the same mental chain encircles all material 
phenomena. 

The human mind is nothing else but the highest development 
upon our earth of the mental phenomena which move and ani- 
mate nature everywhere. But it is not the product of secretion 
of the cerebral substance ; as such it would be without further 
influence upon the brain, just as the secreted gall is of no further 
signification for the liver. On the contrary, sensation and con- 
sciousness have their firm seat in the brain, with which they are 
indissolubly united, and in which, by their intervention, new 
conceptions are formed and converted into actions. Just as the 
stone would not fall down if it did not feel the presence of the 
earth, so the trampled worm would not wriggle if it had no 
sensation, and the brain would not act reasonably if it had no 
consciousness. 

This conception satisfies our causal demands entirely. For 
the naturalist it is a logical necessity to admit only differences of 
degree in finite nature. In the same way as there is a common 
measure for everything in space as well as for everything in time, 
so there must be a common measure for all mental phenomena. 
In the same way as there are gradations in material nature fyom 
the most simple to the most complex, so there must be similar 
gradations in mental nature, which is; parallel to the former. It 
is true that in atoms and molecules we do not yet find pleasure 
and pain or love and hate pronounced with decision, but yet we 
find the first ^erms, as it were the original beginnings, of these 
feelings, and it would be the task of a comparative psychology 
to follow consciousness through unconscious sensation down to 
the insensible action of material particles. 

But the domain of the mind oilers far greater difficulties to 
our investigation than the material domain, because we can only 
use our subjective perceptions as immediate experience, and 
because we do not possess a special organ of sense which enables 
us to make objective observations of other bodies. The obser- 
vation with our senses, which are organised for quite different 
objects, acquaints us only in a roundabout way and in a very 
defective manner with the mental occurrences in other beings, 
and our judgment of them is all the more uncertain the further 
we depart in nature from the human species itself. It will 
therefore, perhaps, never ho possible to find the measure for the 
mental phenomena really, to determine it, and to raise compara* 
live psychology to the rank of a natural science. 

Natural knowledge remains limited to what is finite, the natu- 
ralist must therefore confine himself strictly to the finite only. 
The demand, which is often addressed to him, that lie should 
have a more philosophical mind, that he should criticise in a 
philosophical maimer, because it is impossible to avoid meta- 
physical speculation entirely, only shows how difficult it is to 
separate two absolutely different domains, which have once been 
mixed up only to produce general confusion. The power of 
Education and habit also was, up to the most recent period, an 
obstacle in the way of a complete and radical separation of these 
two domains, and yet it is certain, and we know by experience, 
that every metaphysical addition turns natural science and natural 
investigation into a turbid and muddy alloy. 

. Natural science must be exact ; it must rigidly avoid every- 
thing which oversteps the limit of the finite and the intelligible, 
£nd which is transcendental; it must proceed in a strictly 
materialistic manner, because its sole object is finite, force- 
endowed matter ; and it must not forget that this true materialism 
is an empirical and not a philosophical one, and that it is 
bounded by the same limits as those of the domain upon which 
it moves. 

I do not wish to say by this that the naturalist is not allowed 
to philosophise, that he is forbidden to move in ideal and 
transcendental domains. But he ceases to be a naturalist, and 
the only thing, which from his vocation is perhaps of advantage 
to him, is that he keeps both domains strictly apatt ; that he 
kftows how to treat the one as the putt domain of investigation 
m knowledge, and the other, while he frees it from everything 
inat is finite, as the hidden domain of presentiment. 

Ljj human mind, to our desire of investigation and know* 
Oft ™ whole seusually-perceptible world is open. We pene* 
Ea c*:° ' e SFfcafcwt distances by means of the telescope and 
smallest spaces by means of the micro* 
^pe and combination. We investigate the most complex and 


complicated organism, which belongs to ourselves, in the most 
varied directions. We recognise the forces and laws governing 
nature, and through this we subject the whole inorganic and 
organic world, as far as we can reach it. If man reviews the 
triumphs in the domains of science and power which have been 
obtained up to the present, and thinks of the still greater future 
conquests, then he may with pride feel himself lord of the world. 

But what is this world, over which the human mind reigns ? 
Not even a grain of sand in the eternity of space, not even a 
second in the eternity of time, and only an outwork of the true 
essence of the universe. Because even of the infinitesimal world, 
which is accessible to us, we only know what is changeable and 
perishable. All that is eternal and stable, the how and the why 
of the universe, remains for ever incomprehensible to the human 
mind, and if it tries to overstep the limit of finiteness it can 
only puff itself up to a ridiculously-adorned idol, or desecrate the 
eternal and the divine by human disfiguration. Even the 
matured mind, which would have arrived at complete natural 
scientific insight, and would wish to free the divine of everything 
finite and perishable, could, in its restriction, make of divinity 
only a constitutional phantom-king, who, according to the words 
of a statesman recently deceased, would reign, but not govern. ' 
In the finite world the eternal natural forces rule unalterably, 
and we recognise their effects in the laws of motion and change. 
Whether and how they are the tenor and expression of a 
conscious eternal design is past our comprehension. 

If my predecessor, Prof, Du Bois Reymond, ended his address 
with the crushing words, Ignoramus, et ignorabimus , then I 
close mine with the conditional but more consolatory utterance 
that we do not merely know, but really understand the fruits of 
our investigations, and that our knowledge bears in itself the 
germ of an almost infinite growth, without, however, approaching 
omniscience by the smallest step. If we practise reasonable 
resignation, if, as finite and perishable human beings, as we are, 
we are satisfied with human insight, instead of claiming divine 
knowledge, then we may say with full confidence — 

“ We know, and we shall know 1 ” 


ON THE SOLAR ECLIPSE OF AGATHOCLES 


B.c. 310 (15th August). 1 

'T'HE mean motion of the moon round the earth was formerly 
assumed to be constant, until Halley showed that it has 
been gradually increasing by a small amount during the last few 
thousand years. Halley made this discovery by the study of 
ancient solar eclipses, which were found always to occur to the 
eastward of their calculated places : — this indicates a slower mean 
motion of the moon in former times, as may be thus shown — a 
spectator in the northern hemisphere looking at a solar eclipse 
will face the south, having the west on his right hand, and the 
east on his left hand ; and he will see the moon cross the sun's 
disc from right to left. When we calculate backwards to an old 
eclipse (attributing to the moon her present mean motion), we 
are, in fact, unwinding, from left to right, the path she has 
described since the eclipse happened, and by this unwinding 
process we find that we always place the moon to the right (west) 
of the place where she was actually when the eclipse occurred. 
Thus, all the ancient eclipses being observed at places to the 
eastward (left) of their calculated places of observation, we learn 
that the moon's mean motion was formerly slower than it now is. 
The coefficient of the moon's mean motion, found by Halley, 
from ancient eclipses, was 

io*3 X n\ 


where n is' the number of centuries. 

The acceleration of the moon's mean motionwas first explained 
by Laplace, who showed that the mean central disturbing force 
of the sun, by winch the moon's gravity towards the earth is 
diminished, depends not only on the sun’s mean distance, but on 
the eccentricity of the earth’s orbit This eccentricity has been 
di min ishing for many ages, while the mean distance remains 
unaltered. In consequence of this, the sun's mean disturbing 
force is diminishing, and, consequently, the attraction of the 
moon towards the earth has been increasing, and with it, of 
course, the mean motion of the moon has been also increasing. 
The calculations of Laplace, confirmed andextended by Damoiseau 


* Patter read Insfore the Mathematical Section of tho British Aasocktion. 
[y mouth, 1S7 7, by Rev. Dr. Samuel Haughton, F.R.S. (Tnn. Coil, 
ublia.) 
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and Plana, gave a coefficient for the moon's mean motion 
agreeing with that found front observation by Halley. 

This satisfactory agreement between theory and observation 
remained unchanged until 1853, when Adams announced 1 that 
he had found a deficiency in Laplace's calculation, arising from 
the fact that Laplace had considered the radial disturbing force 
only, and had neglected the tangential disturbing force. 

when the fuller computation is made, it is found that the 
coefficient of Halley’s expression is reduced from 10 2 to 6*n, 
leaving 4*09 not accounted for, 

Adams* calculations were verified by Delaunay, who found 
them quite correct, and who had the merit of suggesting the I 
explanation of the 4*09, which form a residual phenomenon . j 
According to Delaunay, this uncompensated portion of Halley’s j 
coefficient is to be explained by the retardation of the earth’s I 
angular velocity, and consequent increase in the length of the j 
day, caused by the residual tidal current setiing constantly from j 


east to west This residual current, although excessively small 
is a vena causa .always acting, and must, in due course of time! 
produce a sensible effect in lengthening the day. ft is easy to 
show that the effect of the lengthening of the day upon ancient 
solar eclipses acts in the same direction as the acceleration of the 
moon’s mean motion, viz., it throws the place of observation to 
the eastward (left) of the calculated place ; for the earth moves 
from right to left, in the same direction as the moon, and os its 
rotation in that direction, from the period of the eclipse, has 
been greater than that assumed in our calculation from the present 
rotation of the earth, it follows that, at the time of the eclipse, 
all places on the earth’s surface must have been absolutely, with 
reference to a meridian fixed in space, to the westward (right) of 
their present positions. According to this view, therefore, the 
displacement eastwards of the places of observation of ancient 
eclipses, when compared with the calculated places of observa- 
tion, is the sum of two displacements — one caused by not aliow- 
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irg for the acceleration of the moon, and the other caused by not 
allowing for the retardation of the earth . 

Thus, if r> represent the true position of the eclipse in space, 
its calculated place will be A, to the west of R, the interval a b 
being due to the neglect of the acceleration of the moon’s menu 
motion (with coefficient — 6*1 1) in the calculation; and the 
point exactly below n, on the earth’s surface, will have moved 
on to c, to the cast of n, in consequence of, the neglect of the 
retardation of the earth’s rotation in the calculation. 


i on the record of ancient eclipses. Prof. Newcomb considered 
I these eclipses separately. 7 'he most promising of the Greek solar 
j eclipses was that of Agathocles, plant of Syracuse, occurring at the 
| commencement of his voyage to attack Carthage. Jlut we do not 
I know on which side of Sicily he sailed : according to whether he 
t was on one or the other side if the coast, the difference of time for 
1 that eel if sc may fa calculated as justifying the 10 seconds or the 6 
1 seconds acceleration of the moon. The eclipse known as that of 
‘ Thales has a record still more open to criticism, because it came 

! 1... K. 1 — .K ...A. . .1 


Let us illustrate the case by one of the most famous solar I to its historian by hearsay, end probably through two or three 
eclipses on reccrd, that of Agathocles, on August 15, 310 B.C. j generations after the lapse of a hundred years. It seems curious 
The accompanying outline map represents the course taken by : that if Tiales predicted the year (by an estimate of lunar period ) 


the expedition of Agathocles from Syracuse to Carthage, . 
££This eclipse is recorded by Diodorus Siculus, an<l~has been 
always considered one of the most important in support of 
Halley’s coefficient, 10*2 seconds. 

It has recently, however, been called in question by a high 



authority ; for at the meeting of the American Association for 
the Advancement of Science (1877), 44 Prof. Simon Newcomb 
presented a communication on the secular acceleration of the 
moon, and its increasing deviation from uniformity through many 
years. He reviewed the existing tbtoiy on the subject ; the 
calculation of Laplace according with Halley’s estimate of the 
acceleration as about tofc seconds of time, to be multiplied by 
the square of the centuries for a given period ; also the Adams 
theory, which reduces the explanation of Laplace to 6 seconds, 
leaving more than 4 seconds to be otherwise accounted for. In 
ascribing the surplus acceleration to diminished rotation of the 
earth, we are dealing with a subject where the evidence should 
be carefully weighed. Much dependence seemed to be placed 
1 Proceedings of the R/yal Society, vol. vj. p, 32 f, 

** places parsed ift order by ibe expedition of Agathcdcs along the 
Sidliaacoasl ate described in the fine line* of Virgil t— 

Sicanio pnetenta sum jacet mania contra 
Ptemmyrhim tmdosum ; nomen dixere prioro 


j he 4 id not also predict the day. Each of the ancient solar eclipses 
yielded similar elements of doubt, on cartful examination. From 
the records oflunar eclipses, if all uncerta ; n features be weeded 
out, the old estimate of acceleration will be reduced one- half. 
The Arabian records of lunar eclipses were published at Leyden 
in the early part of this century. The woik is very 
rare. Altitudes of sun and moon arc constantly given 
in it. Calculations from these eclipses give the 
smaller estimate of acceleration. From all the data 
he Ins been able to study. Prof. Newcomb con- 
cludes that the whole amount of acceleration is 
about 8*4 seconds. He hopes to make further 
estimates from modern records, having had the 
good fortune to pick up in Paris carefully compiled 
data of Decollations going back to 16S0.” 

Let us compare this statement of Prof. Newcomb 
with the original account of Diodorus Siculus. Aga- 
thocles was blockaded ia Syracuse by the Car Jia« 
ginian fleet, and the town was in danger of starvation ; 
under these circumstances he formed and carried out 
the daring project of breaking the blockade, atd 
undertaking an expedition by sea against Carthage 
itself; which he successfu 1 Jy accomplished. Diodorus 
says : “But Agathocles, thus overtaken and sur- 
rounded, hit upon an unexpected chance of escape 
when night came on ; and on the following day 
there came to pass so great an eclipse of the sun 
that night appeared universally, the stars being 
seen in every direction ; wherefore the people of 
Agathocles, believing that the Divinity foreshadowed some 
evil to happen them, were in still greater anxiety of mind 
than before. When they had voyaged for six days and as 
many nights, at the dawn of day the fleet of the Carthaginians 
appeared unexpectedly, not far off. . . . But when Africa came 

Ortygiam. Alphcum fama cat hue Elidia amnem 
Occulta* egjs.se via* fcubter mare : qui nunc 
Ore, Amhuxa, tuo Sictili* confunditur undtad 
Jussi numma magna loci veneramur : et fad* 

Kxsupero prscpmgue solum ktagmnti* Helen, 

Hinc aha* caute* projcctaque *ara Fachym 
Radiums, ’et fat a nur quam concha moveri 
Adpam Oumarffia proctil e»mp*qw« tRaoi, 

Inmamftjue Gels fluvii eogmumuc dicta* 

Arduu* inde Acragas oaieaut maxima long* 

Mcuma tnagnanumim quondam generator equorum, 

Tequc dau.% linquo vends, palmpea SelUm*; 

Et vada dura lego Mxi« Litybei* cap, 

Hmc Drepaoi me poriu# f amlaetabilis ora 
Adcipit,— Lib. Mi,, 
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in sight, an incredible exhortation to the rowers and rivalry took 
The ships of the barbarians indeed went faster, because 
fora length of toe they had been accustomed to the handling of 
the oars; but the drips of the Greeks preceded them by a small 
interval! and, having finished their voyage as quickly as possible, 
they immediately sprang open the strand like wrestlers; and, 
indeed, the lwSingshtps ofthe Carthaginians attacked the after- 
most ships of AgathocUa, having come within range of missiles.” 
— Diod. Sic„ lib- we** ch. 5, 6. 

*0 y %y*0QK\S If rrtpiHaraA^Tcros fftoj y*v6p.evos, £vri\a&ov<rris 
rtjs vv/crbf, ^Kvltrrov ewrnpia? «rvx*- T % Vvartpalq, Ti}\ucavrr)y 
htot+ur 7 f\lov (rvyj&T) ywtaOai, fart 6 \qx*P<*s (pcuvfjyai vvfcra, 
Gtapapivuv ri>v dcrrtpav 'navToxo?, . . . '££ 8'rf/ufpas ku\ r<ir tar as 
vvuras dinar wAmKrtbnay, dreopa.ivoinr'ns rijs irttpaSdfas 6 

omSAos rfa Kapyij8oy{u>y owe dirofay fa iupdOrj. — DlOD. SlC., 
Lib* xx* j cb* 5, 6. 

From this narrative it can be dearly show 1 that Prof, 
Newcomb is mistaken when he says that " we do not kne w on 
which side of Sicily he sailed'* It is quite certain that the eclipse 
occurred before the expedition had weathered the promontory of 
Pachynus, or had made any sensible westing in their voyage. 

The total distance, on a coasting voyage from .Syracuse to 
Carthage, is 350 English miles, and the distance from Syracuse 
to Cape Pachynus is forty mites* Now, the whole time of the 
voyage was six days and as many nights, together with a 
portion of a night at Syracuse, and a portion of a day near 
Carthage (the stone quarries). Allowing six hours each to these, 
we have ; — 

Hours. 

Part of night of outset at Syracuse 6 

Six days and as many nights 144 

Part of day near Carthage before landing at 
the '* Stone Quarries ” 

156 

This is the minimum time allowable from the narrative, and 
any longer time allowed will strengthen my argument. The 
rate of rowing daring the voyage was, therefore, 

35 ? ss 2*25 miles per hour. 

156 J r 

At this rate of rowing it would require 17I1. 48m. to reach Cape 
Pachynus, a distance of forty miles ; so that if the expedition 
sailed at midnight, it would have been off Pachynus, to the 
eastward, at 5 P.M., which is the time assigned by Petavius for 
the middle of the eclipse (Syracusan time). It is, therefore, 
perfectly clear that if the expedition had got so far to the west- 
ward as to allow of the coefficient (6'n), the eclipse must be 
thrown into the wrong day, which is inadmissible. 

V If Delaunay is to be trusted, the expedition must have gone 
out of the Mediterranean into the Atlantic before the coefficient 
6*11 could be verified. He says : — “Nous avons dit que la 
durde du jour augmentait d’une seconde dans l’espace de 103,000 
ana. Mais cela se produit progressivement, de telle maniere que 
^ ces augmentations successive* des jours s’ajoutent, et au bout 
d’un grand nombTe de jours, font un total appreciable. Si on 
remonte k une dpoqne, de 2400 ans epoque k peu pres, i laquelle 
on rapporte les eclipses historiques dont on a parle, on voit que 
Tobservation de Tune de ces ddipses a dd etre faite i b J plus tot 
que si le raleotisaement du xuouvement de rotation de ta terre 
n’avait pas existd. 

4 *La variation relative aux anciennes eclipses va done jusqu’a 
* ibj. Ainsi une eclipse a etc observee & un certain moment i b $ 
plus tdt qu’elle ne Taurait dtd sans le ralentissement. 

>» « ^ eaoitt k* trois dclipses princi pales rapportees par Thistoire. 
Celle de Thalds, arrivde 585 ans avant J,— C., a ete vue en Asie 
Mineure ; sans le ralentissement du mouvement de lotation de la 
terra, on raurait vue dans file de Sardaigne, 

* " Celle deDarisse (557 ans avant J.— C.) a ete observee en 

rerse ; on ranrait vue dans la rdgeaee de Tripoli, sans le 
ralentissement r 

“ Enfin, ceUe d'Agathode {310 ans avant J.— C.), sign&lde 
prds de Syracuse aurait dil se montrer prds de Cadix .” 1 


STRIDULATING organs in scorpions 


anatomy of a species allied to S, afer, he had met with structures 
which, from his familiarity with the analogous ones in other 
arthropods, crustaceans as well as insects, he had at once with- 
out hesitation determined to be sound-producing apparatus — 
even before he had found that sounds could be produced by them 
artificially by rubbing the parts together or accidentally in the 
mere handling of alcoholic specimens. He had, however, been 
enabled to place the matter beyond all doubt, for while at 
Bombay waiting for the steamer, he had obtained, by a happy 
chance, from some Hindustani conjurors, two large living scor- 
pions belonging to another species of the same type ; these, 
when fixed wee to face on a light metal table and goaded into 
fury, at once commenced to beat the air with their palps and 
simultaneously to emit sounds which were most distinctly 
audible not only to himself, but also to the bystanders, above 
the clatter made by the animals in their efforts to get free, and 
which resembled the noise produced by continuously scraping 
a piece of silk woven fabric, or, better still, a stiff tooth-brush 
with one’s finger-nails. The species— a gigantic one from the 
Upper Godaveri district — in which he had first observed xtridu* 
lating organs, had these organs more highly developed than in 
the one experimented upon at Bombay, and must stridulate far 
more loudly, for by artificially rubbing the parts together in a 
dead alcoholic specimen he could produce a sound almost as 
loud as, and very closely similar to, that made by briskly and 
continuously drawing the tip of the index-finger backwards 
and forwards in a direction transverse to its coarse ridges, 
over the ends of the teeth of a very fine-toothed comb. 
The apparatus, which, as in the Afyga/e, is developed on 
each side of the body, was situated— the scraper upon the 
flat outer face of the basal joint of the palp- fingers ; the rasp 
on the equally flat and produced inner face of the corre- 
sponding joint of the first pair of legs. On separating these 
appendages from one another, a slightly raised and well-defined 
large oval area of lighter coloration than the surrounding chitine 
was to be seen at the very base of the basal joint of each ; these 
areas constituted respectively the scraper and the rasp ; the former 
was tolerably thickly but regularly beset with stout, conical, 
sharp spinules curved like a tiger’s canine, only more towards 
the points, some of which terminate in a long limp hair ; the 
latter crowdedly studded with minute tubercles shaped like the 
tops of mushrooms. He had met with no stridulating organs in 
this position in any scorpions besides *S\ afer and its allies ; but 
in searching for them in other groups he had come to the con- 
clusion that the yeiy peculiar armature of the trenchant edges of 
the palp- fingers in all the Andmctonoidcr, and in some at any 
rate of the Pandinoidtt (no Te/tgvnoida or V jovoidis had yet 
been examined), was nothing but a modification for the same 
purpose, for the movable finger of this pair of appendages when 
in the closest relation of apposition to its immovable fellow could 
most easily be made to grate upon it from side to side so as to 
produce a most distinct crepitating sound ; but when separated 
from it ever so little appeared to be incapable of the slights! 
lateral movement. It was his intention on his return to India to 
endeavour to determine this question, as well as many others 
relative to the species in which the presence of sound-producing 
apparatus had now been demonstrated by careful observation 
and experiment upon living animals. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— M r. Thomas Whittaker, from the Royal College 
of Science, Dublin, has been elected to a Natural Science, 
Scholarship at Exeter College. 

At Jesus College the following elections to Welsh scholarships 
have been made : — In mathematics, Mr. David Davies, from 
the College, Llandovery ; in science, Mr. William Williams, 
from Dolgelly Grammar School 

The Commissioners commenced their sittings at the Clarendon 
Hotel on Monday. The proceedings of the Commissioners were 
of a formal character, but Tuesday, it was understood, they 
would proceed to take evidence* 


September meeting of the London Entomological 
CL Mr* J* Wood-Mason ^ b - 


"tridulating^ 


scorpions. 
'*Cadk,°pp. IB, 


— announced the discovery of 
While recently working at the 


Cambridge, — T he master and seniors of GonvlUe and Cains 
College wiU proceed in December to elect a prelector in che- 
mistry, ha succession to the late Mr. Richard Apjohn. The 
duties of the prelector will be to take charge or the college 
laboratory, to prosecute original research* to instruct iu chcrais- 
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try the members of the college, and such members of the univer- 
sttjrai the matter and sedan may term time to time direct. 


London.— T he London Ladies* Educational Association 
opened in tenth session at University College for day lectures on 
Monday. Most of the evening lectures— intended chiefly for 
g O T cm cacs and candidates for public examinations open to 
women— began a fortnight ago. In the past session of 1876-77 
there was a decrease in the number of students as compared with 
the preceding session, in which the number had been greatly in 
excess of any previous year. There was, however, but a very 
slight diminution last year in the total amount of fees received, 
which rose considerably above the former level, the students, as 
a rule, showing a desire to avail themselves of a regular course 
of study by attending a larger number of classes. Moreover, the 
number presenting themselves for examination showed a very 
marked increase. The range of subjects offered to ladies in the 
coming session is fully as wide as in any preceding one, and 
comprises the language and literature of England, France, Ger- 
many, and Italy ; Greek and mathematics, in elementary and 
advanced classes ; physiology and hygiene ; physics ; English 
history, in two cl asses , intended as a preparation for the Cam- 
bridge higher local examinations for women ; English Constitu- 
tional History ; and history of Grecian literature and art ; to 
which will be added, next term, an additional course of Modem 
History, and a course of lectures on Architecture. Besides 
these classes, which are foi ladies only, ladies are admitted as 
regular students to the following classes in the college : — Anglo- 
Saxon, Higher Senior Mathematics, Philosophy of Mind and 
Logic, Political Economy, Jurisprudence, and Roman Law. 
Ladies are also permitted to receive practical instruction in 
the physical laboratory of the college, whilst the Fine Art 
Department has from its commencement always been open to 
them. 


Manchester. — The Dalton Chemical Scholarship has been 
awarded to Mr. C. F, Cross. Mr. Cross presented an original 
investigation upon * ‘Normal primary heptyl alcohol, and its 
derivatives.” 

The Dalton Mathematical Scholarship* has been awarded to 
Mr. E. T. Littlewood. 

Prof Boyd Dawkins, M.A., F.R.S., began on the 22nd lust 
a course of six museum lectures on “ Man’s place in the tertiary 
period.” These lectures are open to the public at a small 
nominal fee. 

The session of the evening classes was opened on the 15th 
inst by an address on “ The Great Masters since Handel and 
Bach, with especial reference to the form of their compositions.” 
The address was delivered by Mr. Hecht, Lecturer on Music, 
and was illustrated by selections from the masters’ works, 
performed on the pianoforte. 


Leeds. — On Tuesday the foundation stone of the new York- 
shire College was laid by the Archbishop of York on the site of 
the Beecbgrove estate, at Little Woodhouse, near Leeds, in the 
presence ot a large gathering of friends and subscribers to the 
undertaking. Dr. Heaton, the chairman to the council of the 
College, delivered a short statement in the nature of a history of 
the college from its initiation and its establishment down to the 
present tune. With these details our readers are already familiar. 
The cost of the rite has been 1 3,000/. 


Bristol. —On Saturday next, October 27, the Dean of 
Westminster will give a public address to the students of 
University College, and those interested in its success. The 
introductory lectures have been duly delivered, and in most cases 
attracted large audiences, and were well reported in local papers. 

Aberdeen*— Apropos of a recent correspondence in the Times, 
the following fact is of scene interest s— 

At a recent meeting of the Aberdeen University Court a letter 
was read from Sir Louis Mallet, Secretary to Lord Salisbury, 
asking what special provision the University would make for 
mpenotendingthc conduct of students selected for the Indian 
Civil Service during their two t^trs of probation. In reply, the 
court adopted a motion, in which they resolved respectfully to 
inform the Secretary of State for India that the University could 
not undertake to institute any separate or s ev ere r system of 
oversight or discipline far one Jam of students than to another, 
and that the present system had been found in practice fr> be 
perfectly effectual in securing the steadiness, moral training, and 
good behaviour of the students * 
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A memorial from the University Council, asking the court to 
take steps to institute evening lectureships in science and art. 
was referred to the Senates for a report 1 

Dublin. — P rof. Emerson Reynolds will commence a Course 
of lectures on General and Medical Chemistry on every Tuesday, 
Thursday, and Saturday from November I to March 31 following. 
The first course of Practical Chemistry will comprise laboratory 
instruction in Qualitative Analysis (including Spectrum Analysis), 
commencing ^ in ^ Michaelmas Term; Volumetric and Simple 
Gravimetric Analysis, commencing with Hilary Term ; Organic 
Preparations and Analysis, commencing with Trinity Term. 
The second, or advanced, course of Practical Chemistry will 
comprise instruction in the higher branches of Experimental and 
Analytical Chemistry, and in Methods of Research* 

Prof. Macalister, M.D., will commence a course of lectures on 
Zoology in November, to be continued through each term until 
the end of June. 

Prof. E. r. Wright, M.D., will commence a course of lectures* 
on the Morphology of the Cells and Tissues of Plants, and one 
on the Natural History of Algse and Fungi in November. 


Cork.— -Prof. J. Reay Greene has resigned the Professorship 
of Zoology and Botany in the Queen’s College, Cork, retiring 
on a pension. There is, however, no vacancy, as Prof. Harkness 
will lecture the students on these subjects. 

Galway. — Prof. Cleland, M.D., F.R.S., baa resigned the 
Professorship of Anatomy in the Queen’s College, Galway, having 
been elected to the valuable Professorship of Anatomy in Glas- 

f ow College, vacant by the resignation of Prof. Allen Thomson, 
'he vacancy in the Queen’s College, Galway, will be filled up by 
H.E. the Lord-Lieutenant of Ireland on October 27. 

Lancaster.— A very fine set of new buildings for the Lan- 
caster Royal Grammar School was opened on September 24. 
The buildings include a well-fitted laboratory, erected at the 
expense of W. Bradshaw, Esq., placed at some distance from 
the main building. It is a pleasant, well -lighted room, thirty 
feet by twenty feet. The whole school is taught physics, and 
every boy will pass through a course of chemistry at about the 
fourth form stage. We hope the authorities will feel encouraged 
soon to introduce other branches of science as a regular part of 
the curriculum. 


Amsterdam.— A university has been opened at Amsterdam. 


SCIENTIFIC SERIALS 


Reale Istituto Lombardo di Scitrnc e Letter e t Rendiconti, 
vol, x. fasc. xv. — New contribution to the efficacy of the elastic 
ligature in surgery, by M. Scarenzto. — Gleanings in the Zoological 
Museum of Pavla, by M. Pavesi. — Note by M. Curioni on the 
contents of his work, “ Applied Geology of the Lombardy 
Province.”— On microphytes, which produce certain diseases in 
plants, by M. Cattaneo. — Physico-chemical researches on the 
different aliotropic states of hydrogen, by M. Tommari. 


Journal de Physique , September, 1877.— From this number 
we note the following papers : On the application of a new 
apparatus for the determination of visual astigmatism, by M. 
Javal. — On the spectrum of the electric spark in a compressed 
gas, by A. Cazin. The author made two series of experiments, 
one in which he simply observed the spectrum directly by means 
of the spectroscope, and the other in which he photographed the 
spectra and thus obtained more accurate results.— Experi- 
mental determination of the principal elements of an optical 
system, by A* Cornu.— On the currents produced by a liquid 
passing through a tube, by E. Edhtnd. — On the spectra of 
chemical compounds, by P. Moser. — On the modes of crystaBl* 
sation of water and the causes of the various aspects of ice, »y 
Raoul Pictet.— On the influence of light on the electrical resistance 
of metals, by & Boemstein. 


Zeitschrij 

-H. Rei 


«,vols9,p*rta<July>. 
of the fresh-water 


•n. nci cncnn aea , Oil tbtearly acveiopniciu v* *«** 
nyfyh, IS pp. 3 plates. — H. Ludwig, oo Rhopalodln* (cla« 
iuuodennata). — 0, BiUschli, on the. ^ 
cartilage-cells } on the development i "~ U - 


formation of the blastoderm!* jtofAflit vulgaris. 


NATURE 


567 


W- 25, 1877] 


Part 3 ( September). —Prof A, Wwesnlowski (WarsawV^Con- 
tributkms to the natural history of the infusoria, 57 pages, 3 
plates, containing descriptions of many new species, ana discus- 
sions on Qxytficha, EpUtylu flavicanx, Opkrydium versatile, &c. 
—Marie von Cbouvin, on the power of adaptation of the larvae 
of Salamandm cfrvi,— Ern*t Zeller, on the reproduction of 
opaline (parasitic on batraciiians), z plates,— W, Kurz, studies on 
the lersueopods, 3 plates, 


SOCIETIES AND ACADEMIES 
London 

Entomological Society, October 3,— Prof, J, O. Westwood, 
M.A., F.L.S., president, in the chair. — Mr. W. L. Distant 
exhibited a specimen of the ravages of DermesUs vulpinus in a 
cargo of dried hides from China. On the arrival of the cargo in 
this cour ‘ry it was found to be swarming with the insect in all 
stages.—: * \ McLachlan also exhibited a piece of wood which 
had formed part of a case containing hides from Shanghai and 
which was riddled with borings of the larvae of the same insect. 
The president remarked that his attention had been directed 
some years ago to the depredations of this larva in a cargo of 
coik. — Prof. Westwood exhibited a drawing of the pupa of a 
species of Anatolia which swam about in water like a Notonccta 
and was remarkable for usirg its middle legs as swimming appa- 
ratus. Prof. Westwood also made remarks upon the homolopy 
of the mouth organs in the pupa? of Tricboptera and suggested 
that the mandibles of the pupae (which are aborted in imago) are 
for the purpose of eating their way out of the cases in which they 
undergo their transformation,— The president next exhibited a 
small lepidopterous insect from Lake Nyassa with a pupa case 
of a species of Tackina from which it was supposed to have 
been bred. — Prof. Westwood next called the attention of the 
Society to the remarkable lepidopterous larva attached to the 
homopterous larva which bad been handed to him by Mr. Wood- 
Mason at the last meeting and stated his belief that the relation of 
the Lepidopteron to the Homopteron was probably one of true para- 
sitism, the former (Epipyrops) feeding on the wax secreted b y the 
latter. Mr. Wood-Mason stated that he was inclined to consider 
the Epipyrops larva as a messmate of the Homopteron having 
attached itself to the latter for the sake of being carried about to 
its food-plant and having covered itself with the waxy secretion 
for the purpose of rendering itself inconspicuous to its foes. — 
Prof. Westwood thtn exhibited a moth fiom Brazil which had 
been bred ftom a caterpillar found among the hairs of 
some animal. — The president finally read a note from Albert 
M idler announcing the formation of an entomological station at 
Basle.— Mr. Meldola announced that the Longicorn beetle re- 
ceived from Birkenhead and exhibited at the last meeting had 
been identified by Mr. C. O. Waterhouse as Monoham mus Mil* 
lotus. Fab., a species inhabiting the United Stales. Mr. Meldola 
also exhibited a collection of Lepidoptera formed by him in 1875 
rn Ceylon snd the Nicobar Islands. — Mr. II. Goss exhibited a 
series ^ of tyacna A riots taken in the Cotswolds which were 
remarkable on account of the small sine of some of the sped- 
S * ° ttt onc ~*hird being below the average size. — Mr. 
McLachlan read a paper on Notiolhauma Ketdi % a remarkable 
new genus and specie* of Neuroptera from Chili pertaining to 
* i-.knnl^, Eanorpufa, —A paper was communicated by Mr. , 

ti L* ? n l! 1 ® Lepidoptera of the family LithosHdec in the 
collection of the British Museum, 

Wellington 

Philosophical Society, July ai.—Mr. W. T, L. Travers, 
F.uS.,rareudenr,ni thechs>r,— -The hog, Mr. Mantell reed a paper 
bj Mr. J, C. Crawford, F.G.S., on gold found in the rocks of 
foe 1 amnia Md Runutakr ranges in the province of Wellington. 
Mr, Crawford bad forwarded a apecimen to Melbourne, and 


tbe V**?"*" w« composed of iulphate of iron, 


would like some explanation regarding the presence of 
wiph«e of iron. Dr. Hector stated that there must have been 


s*-ss 


varying from mere trace* up to 13 dwts. per ton of gold, the 
ri chest being from Wainuiomata, the some locality from which 
Mr. Crawford** specimen bod come. In his former communica- 
tion he had warned prospectors against the solid quartz reefs 
which traverse the sandstones and slate, as the gold at Kfakara 
and Terawiti appears to occur in jointed sandstone?, chiefly os 
dendritic films.— Capt. Edwin, R.N., communicated a notice by 
Mr. J, F. Marten, of Russell, Bay of Islands, regarding the 
occurrence of the tidal wave which took place on May 11 lost. 
Mr. Travers said he hod observed this occurrence in Wellington 
harbour, and that be believed Dr. Hector had token observa- 
tions of the rise and fall. Some years ego a similar wave was 
observed in New Zealand, after which we had news of an earth- 
quake in America, and no doubt the wave on May 1 z lost was 
due to a like cause. — Dr. Hector reported that tidal disturbance 
on May n had been observed on every port of the New Zealand 
coast, and also in Australia in the same manner, but not so in- 
tensely as the waves of August, 1868. The origin of the waves 
on that occasion was clearly trace 1 to a great volcanic disturb- 
ance near the west coast of South America, sued in this instance 
a violent convulsion has also been reported from that quarter as 
having occurred on May 10. We have not the full particulars 
yet, but if this date is correct the wave felt on our coast must 
nave been due to a still earlier shock, perhaps in some other 
place, as it was first noticed at 5 A.M. on the 1 tth, corresponding 
to x p.m. of the 10th on tbe South American coast. From this 
date must be subtracted about seventeen hours for the time of 
transmission of the wave across the Pacific Ocean, which would 
require that the shock should have taken place about 8 A.M. on 
the 9th. This tends to confirm the belief that there is a period- 
icity io earthquakes, and that they occur independently at 
distant localities at nearly the same time. He observed that a 
writer in the last received number of Nature notices this coin- 
cidence in reporting a sharp earthquake at Connie, in Scotland, 
on May 11. At Napier, where the engineer of the harbour 
works, Mr. Weber, mak s exact observations, the tides were 
disturbed from the nthtothe 19th. The position of Napier 
renders it peculiarly sensitive to oceanic oscillation*. Thus on 
May 1 the highest sea ever experienced in Napier wished over 
tbe shingle spit and damaged the rails in front of the Court-house. 
This phenomenon was only local, and attributed to a long con- 
tinuance of south-east wind. He called attention to a recent 
paper by Mr. Russell, the Government Astronomer at Sydney 
{Jiwrn. Ast. Soc. N.S.W., 1876, p. 37), which state* that the 
slightest earth shocks felt in New Zealand are nearly always 
recorded on the tide gauges in Sydney and Newcastle, and are 
most unaccountably coincident with abnormal reading* of one of 
the thermometers in the Observatory. If we had well-placed 
tide-gauges on the New Zealand coasts it Is probable the most 
interesting results would be obtained. Every addition to the 
observed facts bearing on this subject would be valuable. The 
investigation of earthquakes would be similar to that of 
the influence of sun-spots recently examined by Prof. Balfour 
Stewart, in so iar that the release of prodigious latent 
energies might depend on very obscure and trivial ex- 
citing causes. Mr. Carruthers said be did not consider 
it necessary to suppose that seventeen hours must elapse 
before a tidal wave due to the same cause os the South American 
earthquake would reach New Zealand. He did not think the 
earthquake caused wave, but that both were due to the same 
cause. He thought earthquakes were locally intensified exhibi- 
tions of a great detp-scatea movement of the floor of the ocean, 
and that if the floor were not In movement an earthquake, how- 
ever violent, would be unable to propagate a wave for such 
distances as from America to New Zealand. The intensified 
action which so often shows itself in this part of South America 
he thought was due largely to the great bend made in the line of 
elevation of the Andes at this point, which bad the effect of con* 
verting* deep-seated movement of the earth’s crust into a violent 
crushing of the surface. Dr. Hector explained that the period 
Of seventeen hours for the transmission of a wave actoae the 
Pacific Ocean was derived from observation in 1868, when the 
commotion of the sea extended not only to New Zealand and 
Australia, but to Japan, Sand wich Elands, and the Cope of 
Good Hope He agreed that earthquakes were widespread 
phenomena locally intensified, but it is the strong local convulsion 
that originates the oceanic waves. Such waves could not keep 
pace with a tremor propagated through the solid floor of the 
ocean, which travels at six times greater speed and gOuetates 
udwd it fermed the fttremhm*. The ocean wave o»oe generated 
would tskc its own rim* Dr. Newmsn did not think we had 



NATURE 


iOet, as, i#7? 


S«8 


on to subject The depth of to 
mb Ml to mmridcrsi* He mid ant §#me with Hr, 
OuTRi&ex* that tarthquakea extended over to IBM an extent of 
the new ML U* president said that the works of Darwin, 
Humboldt, sad MaBeti c© to* subject, would be found tntemt 
% He ag ree d with Dr. Hector that we mu* t look outride oar 
globe far the prime cause* of each disturbances, each as ana* 
spot*, influence of the moon* &c.-~ Before the date of the wM\ 
leg, Dr. Hector drew attention to several exhibits on the table, 
mom especially to an albino of the New Zealand crow { Glau&ph 
w£bom\ and to a Tui (Pr*stk*madera tm, ZeL) with brown 
plumage, A fine series of crustaoca from the Californian coast, 
end a selection of the mote interesting fossils obtained during the 
part year by the Geological Department, ware also exhibited and 
cxp&nfd. 

Bams 

Academy of Sciences, October i$, — M. Peligot in the chain 
—The ibStwriag papers were read On some applications of 
effipti c tactions, by M. Hcmite.— On the atovements of the 
apsides of the satellites of Saturn and on the determination of 
the mass of the ring, by M. Tfcaersad.— On the ium-tnms- 
pareoceof incandescent iron and platinum, by M, Govi. He 
denies the assertion that iron raised to a red or white heat 
becomes traiwparent— Empto^sjent of lime-water to fix fatty 
of feed-water of boilers to engines provided with surface- 
condensers, by M. HeteL The fatty matters become fixed m 
Mm c os abtoatfo n*, so tlmt the water reaching the boiler is 
M»lW evSTili^ alkaline, containing only a calcareous 
soap and free glycerine, which is inoffensive and non-adherent to 
the boiler* — On the ravages produced in the vines of Narbonnaw 
by the disease of anthrsenose, by M, Porte.-— On the employ- 
ment of cob* and rape, sown to vineyards to preserve the vine 
from frost, by MM. Scrrfcs and Rhtt These seeds are sown to 
October tor November, and by May, when the frosts are most 
tofae fcsmd, to plant* have grown to more then a metre to 
totefe, ghtoggoodprtoection. When the frost is fairly gone 
the nmorMihsiiil the atom then grow with mom rigour. 
—Reply toafonner note by M. Stephan on the discovery of the 
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«n &* pbyiteal igMutitnUon of the Mood 
b f U, Beduuop. He ha* reereeded in, demon- 
jt rewrete exktenoe of an rewd<ff«e memteree by 
itiMcenoadMin mtohitioa offccnU. Themembrene 
ule boUl mare re*hrt*nt to the action of water, and more 
yiffU retaking it* otmotlc properties. The effect* 
obaBdte the* treating the Mood of dock, Aryans minutely 
ilMKribacL—Oo the organic dtbris contained in thfe quart* ana 
«iex of Rosnnaii, by M. Renault, fl e reirnhre W aegattMe 
elfoogtamt, by fi. Jodin. JnUralsa, the constant presence of 
SSoim b all dmmpiew^pwrej the mdepewieure of 
■Mb fiuKtioo, and On ddwtqihyUian function, 
are deifaaMe oa the InSwacre aw* ca#*e the 
quantity in leaves to vary, and Ike aatore at 
etwcea three variations and the rewska «f the 
i fcutctipn.&c,— Researches oa fatty Vedta fateo* 

_ Jaatljr Into batter, iff M. Hn«»-«dtatb;» 

Iwlwaan -barometric variation* and the «aa‘* de^aaSan, iff M. 

werearedeattheOtaewatory of Havana. 
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Iilhmsmto add a ritod term to his tomato Schift com 4 

wmrimtofi tSs Main of his experiments on to contraction* 
presented bytodiaptagm after its nerves have brim tsi** 
M. H* Fol Mef toervtons made by hint on the origin of 
to folHck which smtoas to egg of meridians* It has been 
wrongly snppoiod that to ovules of the follidw form part of 
the stroma of to ovary. The cellule* originate to to interior 
of the young eggs, at the smtoe of the germtoative taida, and 
tavern to whole thickness of to viteita* to reach to surface 
of to ovale and detach themselves tom It This example of so 
singular a mode of formation of to follicoUr cellules is unique, 
so tor as known, to to aafrnsl kingdom. 

August a*— Major Ed. Pictet presented the hydrographic chart 
of to Lake of Geneva, in its south-west part, from iu line 
Coppet-HormanuS to the exit of to Rhfine. The tom of to 
bed of to lake is defined by equidistant curves of fhe metres, 
vertical distance. The work will be published as the first deve- 
lopment of an old investigation by Sir H. de la Bec^e.— Prof, 
Collsdon has investigated new cases of lightning-stroke, which 
has confirmed Iris former conchuioas on the effects of lightning 
Upon trees. One of to determining causes of astrokeof lightning 
on a tree it the neighbourhood of a spring or of a subterranean 
sheet of water. That cause acts more powerfully than the relative 
height of different tides. He shows tot mo*t of the metallic 
wires used as lightning conductors are too slender ; he calculate* 
that they ought to have a section of at least 500 square milli- 
metres. 
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